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Electromagnetic Compatibility (EMC) Safety and Regulatory Intformation

Safety dnd Regulatory
Information

Electromagnetic Compatibility (EMC)

United States

This product is classified as a digital device used exclusively as industrial, commercial, or
medical test equipment. It is exempt from the technical standards specified in Part 15 of the
FCC Rules and Regulations, based on Section 15.103 (c).



Safety and Regulatory Information Sy‘mbols and Conventions used in this Manual

Symbols and Conventions used in this Manual

In this manual, the following graphic symbols and special text formats are used to set apart
important safety information.

cause personal injury if precautions are not

2 Warning A warning indicates an operation that could
followed.

cause instrument damage if precautions are

2 Caution A caution indicates an operation that could
not followed.




Symbols used on the Instrument Safety and Regulatory Information

Symbols used on the Instrument

There are two different types of warning symbols that appear on the instrument.

tion on the instrument) that could cause per-
sonal injury if precautions are not followed.
This can be any type of hazard.

2 This symbol indicates an operation (or condi-

When you see this symbol, refer to the safety
pages in the manual for further information.

Consulter les documents d'accompagnement.

This symbol indicates the danger of electric
shock, if precautions are not followed, due to

the presence of high voltage.

Attention. Risque de choc électrique.
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Additional graphic symbols used on the instrument are the following:

‘

Indicates alternating current.

Indicates the primary protective grounding
terminal.

switch.

Q Indicates the off position of the main power

Indicates the on position of the main power
switch. :
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Warnings on the Instrument

The following warning labels are affixed to the rear panel of the instrument for all models as
shown in the figure below.

REPLACE ONLY WITH SAME TYPE AND
RATING OF FUSE.

AFIN D'ASSURER LA PROTECTION CONTRE
LES RISQUES D'INCENDIE, REMPLACER
UNIQUEMENT PAR UN FUSIBLE DE MEME
TYPE ET DE MEME COURANT NOMINAL.

I/_\ FOR PROTECTION AGAINST FIRE HAZARD,

SAFE OPERATION OF EQUIPMENT. NEVER OPER-
ATE EQUIPMENT WITH GROUNDING CONDUCTOR
DISCONNECTED.

POUR UN FONCTIONNEMENT SANS DANGER. NE
JAMAIS UTILISER L'EQUIPMENT SI LE FIL DE
TERRE N'EST PAS RACCORDE.

2 GROUNDING CIRCUIT CONTINUITY IS VITAL FOR




Safety and Regulatory Information Electrical Warnings

Electrical Warnings

Warning Connect the instrument to an AC line power outlet that

A has a protective ground connection. To ensure satisfac-
tory and safe operation of the instrument, it is essential
that the protective ground conductor (the green /yellow
lead) of the line power cord is connected to true
electrical ground. Any interruption of the protective
ground conductor, inside or outside the instrument, or
disconnection of the protective ground terminal may
impair the protection provided by the instrument.

Warning Do not operate the instrument with any covers or parts
removed.

Warning Do not attempt to make adjustments, replacements or
A repairs to this instrument except as described in the
accompanying User Documentation. Only a PerkinElmer
service representative or similarly trained and authorized
person should be permitted to service the instrument.

‘Warning Use only fuses with the required current rating and of
the specified type for replacement.
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Quality Control/Good Laboratory 'Prccﬁceé

Quality Control

The user should develop appropriate quality control procedures for the LC Pump (and the
entire LC system) to ensure suitability for its intended use. These procedures typically
consist of periodic performance verifications and routine inspections and suitability tests.

Certificate of System Conformity

Each Series 200 LC Pump is carefully built and tested in a controlled system in accordance
with the requirements specified in its applicable PerkinElmer Final Assembly and Test
Specification.

Each instrument is certified to meet its functional and performance specification upon
release to shipment. The integrity of this quality system is routinely audited and is certified
by the British Standards Institution as meeting all requirements of ISO 9001:1987
(Certification No. FM 22179).

Instrument Performance Verification (IPV)

To maintain functional performance, PerkinElmer recommends a yearly Instrument
Performance Verification (IPV) of the Series 200 Pump by a PerkinElmer Service Engineer
to ensure its operation within published specifications. These tests consist of measuring the
most important pump characteristics such as pressure, flow rate, and composition accuracy.
Certification is available for regulatory compliance. Contact your local PerkinElmer Sales
and Service office.

Routine Inspection and Suitability Test

The Series 200 Pump should also be inspected weekly through the access door for signs of
liquid leaks. Prior to any analysis, a system suitability test, which closely resembles the
intended assay, should be performed to ensure that the LC system is operating within
established criteria (e.g., peak resolution, peak asymmetry, precision, retention time,
column plate count, pressure limits, signal/noise ratio, etc.)

While the Universal Test Mix (UTM) Part No. 0089-0893, can be used for a system check, we
recommend that you develop a separate system suitability test and acceptance criteria for
each of your assays.
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Hazardous Chemicals

Before using mobile phase solvents, you should be thoroughly familiar with all hazards and
safe handling practices. Observe the manufacturer’s recommendations for use, storage and
disposal. These recommendations are normally provided in the material safety data sheets
(MSDS) supplied with the solvents.

may be hazardous or may become hazardous
after completion of an analysis. The responsi-
ble body (e.g. lab manager) must take the nec-
essary precautions to ensure that the
surrounding workplace and that the instru-
ment operators are not exposed to hazardous
levels of toxic substances (chemical or biologi-
cal) as defined in the applicable Material
Safety Data Sheets (MSDS) or OSHA, ACGIH,
or COSHH documents. Venting for fumes and
disposal of waste must be in accordance with
all national, state and local health and safety
regulations and laws.

C Warming  Some chemicals used with this instrument

Definitions in Warning for Hazardous Chemicals

Responsible body. “Individual or group responsible for the use and maintenance of
equipment, and for ensuring that operators are adequately trained.” [per IEC 1010-1,
Amendment 2 (draft)].

Operator. “Person operating equipment for its intended purpose.” [per IEC 1010-1,
Amendment 2 (draft)].

OSHA: Occupational Safety and Health Administration (United States)
ACGIH: American Conference of Governmental Industrial Hygienists
COSHH: Control of Substances Hazardous to Health (United Kingdom)
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Temperature, Humidity and Environment

2 Caution This instrument is designed for indoor use.

Caution Do not operate in a Cold Room or a refriger-
A ated area. The Series 200 LC Pump operates
most efficiently under the following condi-
tions:
- ambient temperature is 10 to 35°C
- ambient relative humidity is 20 to 80%
(without condensation)
- altitude is in the range 0 to 2000 meters.

Warning  This instrument is not designed for operation
in an explosive environment.

Installation Category

This instrument is able to withstand transient overvoltage according to Installation Cat-
egory II as defined in IEC 1010-1.

Pollution Degree

This equipment will operate safely in environments that contain nonconductive foreign
matter up to Pollution Degree 2 in IEC 1010-1.

Storage Conditions
The Series 200 LC Pump may be stored under the following conditions:

- ambient temperature is -20 to +60°C
ambient relative humidity is 20 to 80% (without condensation)
- altitude is in the range 0 to 12,000 meters.



Safety and Regulatory Information Notes

Notes

S -10



Preface: Using the Manual

The PerkinElmer Series 200 LC Pump can be used with virtually every LC system or appli-

cation. The Series 200 LC Pump is upgradable from a single solvent (isocratic) pump, to mix-
ing two solvents (binary) or to mixing four solvents (quaternary). In addition, each version is

available in a biocompatable version. The Series 200 LC Pump provides you with the inter-

changeable technology so that you do not have to buy a new pump and learn new user inter-
faces every time your needs change.

Using the Manual

The main function of this manual is to give you all the information you need to operate the
Series 200 LC Pump as productively as possible, using all of the instrument features.

Caution The instrument should be used according to the
A instructions provided in this manual. If used otherwise,
the protection provided by the instrument may be
impaired.

Note The unpacking and setup procedures for the Series 200
LC Pump are included in Chapter 2 of this manual. If
you have not installed the instrument, you should first
refer to the instructions given in Chapter 2.
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Definitions

The following definitions of key terms will help you in using this manual to operate the
Series 200 LC Pump.

Method

A method is a set of conditions used to affect the column separation of samples injected by
the autosampler. In an isocratic method, it consists of the solvent flow rate, the length of
time the instrument pumps solvent at the specified flow rate, and the operating pressure
limits.

A binary or quaternary method consists of the solvent flow rate, the length of time the
instrument pumps solvent at the specified flow rate, the solvent composition, the gradient
curvature (how the solvent composition changes from one step to another) and the operating
pressure limits.

Isocratic, binary, and quaternary methods also include provisions for initiating timed events
during the course of the method, as well as a means of limiting the amount of time the
instrument continues to pump solvent after the method time expires (also referred to as the
ready time).

There is a default method, method00, provided with the Pump. You can make changes to
this default method and save those changes by saving them under a new method number
(from 1 - 19). If you choose not to save the changes in this way, the changes will be lost when
you turn the power off on the Pump.

Main Screen

The Main Screen is the top-level screen that provides you with access to all of the Pump’s
functions. All of the functions are displayed along the bottom of the screen. If you have one
of the isocratic pump models (N291-0100 or N294-0200), the Main Isocratic Screen appears;
if you have one of the binary or quaternary pump models (the N291-0101, N291-0102, N291-
0201, or N291-0202) the Main Binary/Quaternary Screen appears.
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MAIN ISOCRATIC SCREEN

METHOD00 STORD SHTDN 0 PSI
DEFAULT
TIME ~ FLOW
100 2.0
ELAPSED TIME 0.0
[ | euwp] Te. | eres] sea | Dir | onFc

MAIN BINARY/QUATERNARY SCREEN

METHODOO STORD SHTDN 0 PSI
DEFAULT
STEP TIME FLOW %A %B %C %D CURV
0 10.0 200 0.0 0.0 0.0 100 0.0
ELAPSED TIME *0.0
| DIR_

Current or Active Method

The current or active method is the method that is currently running on the Pump, or the
method currently shown on the display. As the method progresses, certain values in the
main screens change to reflect the progress of the analysis.

Sequence

A sequence is a series of stored methods that are linked together. When you start a
sequence, each method in the sequence is run in the order defined during the setup of the

sequence.
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Conventions

The following conventions are used in this manual.

* Aninstrument screen display is pictured as a single-lined box:

METHOD0O STORD SHTDN 0 PsI
DEFAULT |
TIME ~ FLOW
100 2.00
ELAPSED TIME .70.0
____Lruve] Te | pres| sea | oir | onrc] strr]

* Instructions for using the softkey functions are displayed in the text as:
“press to..”

* Instructions for using hard keys on the instrument keyboard are displayed in text as:

“press the key ...”

* Notes emphasize significant information in a procedure or description.

Note The pressure units are set from the Instrument
Set-Up screen under the Configure menu.
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Customer Service

Company Name and Address

PerkinElmer
710 Bridgeport Avenue
Shelton, CT 06484-4794 U.S.A.

For Sales Assistance, Technical Assistance, and Information call: 1-800-762-4000

To place an order for supplies and many replacement parts, request a free e-ssentials catalog or
ask for information, visit our website at www.perkinelmer.com. The most up-to-date information
on part numbers, product brochures, systems modules, spare parts, and application notes are in
the PerkinElmer website.

Telephone:

* U.S. only: Call toll free 1-800-762-4000, 8:30 a.m. to 7 p.m. EST. Your order will be shipped
usually within 24 hours.

*  Worldwide: Call your local PerkinElmer sales or service office.
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Notes

Notes
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Infroduction

This chapter introduces you to the Series 200 LC Pump and includes the following informa-
tion.

e A Description of the Pump

¢ The Pump’s Features and Benefits
e The Main Components of the Pump
e Using the Keyboard and Display

e Instrument Specifications
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A Description of the Pump

Figure 1-1. The Series 200 LC Pump.

The PerkinElmer Series 200 LC Pump can be used with virtually every LC system or application. The
Series 200 LC Pump is upgradable from a single solvent (isocratic) pump, to mixing two solvents (binary)
or to mixing four solvents (quaternary). In addition, each version is available in a biocompatable version.
The Series 200 LC Pump provides you with the interchangeable technology so that you do not have to buy
a new pump and learn new user interfaces every time your needs change.
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Series 200 LC Pump Features and Benefits

e Upgradable isocratic, binary, and quaternary versions as well as biocompatible versions
for maximum flexibility.

e Small, compact design (12 inches (30.5 cm) wide) saves valuable bench space.

e Directory of up to 20 methods, 20 steps each with built-in method linking increases sam-
ple throughput.

e Edit the active method or sequence in real-time with easy access function keys.

e Large backlit liquid crystal display allows clear viewing of pump method and operating
parameters at all times. ,

e Unique function allows automatic shutdown of the pump method at final gradient
method. '

e Graphic display of solvent profile on-screen shows real-time status of the gradient
method.

e Hold gradients or advance to the next step with a simple keystroke.

e Solvent-resistant front panel with rounded ergonomic design for easier interaction with
the keypad.

e Tactile keyboard with unique “key click” so that you know your entry has been made.

e Phone-type contact closure connections and finger tight plumbing fittings make it simple
to connect or disconnect your system.

e Full method documentation including modification with method name, number, date and
time stamp.

e Visual access front-door panel allows quick plumbing inspection and easy servicing.

e Maintenance log coded by the serial number of the pump, including pump and seal
cycles.

e Instrument log records history of operation for quick diagnosis and servicing to get you
up and running quickly.

e Extensive service diagnostics.

* Pump module can be completely removed to lab bench for maintenance without having to
unstack modules.
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Main Components of the Series 20b LC Pump

The Series 200 LC Pump consists of the following main components. A brief description of
each of the components follows.

Refer to Figure 1-2 for the location of the following components.

Power On/Off Switch

This switch is located on the right side of Pump and switches the power on or off.

Keyboard and Display

All instrument functions are accessed using the tactile keyboard.

Pump control screens, graphic displays of solvent proﬁleé, and ub to eight soft keys corre-
sponding to the function keys on the keyboard appear in the Liquid Crystal Display.

An overview describing how to perform such basic operations as moving and entering infor-
mation in the screens is provided in “Using the Keyboard and Display” section of this chap-
ter.

Pump Access Door
This door provides access to the prime/purge valve, Luer-Lok™ fittings for the piston rinse

(BIO version), and locking tab for the pump drawer.

Input/Output Connector Panel

The connector panel consists of six contact closure connectors for automated instrument con-
trol of devices like an LC pump, LC detector, and a data handling system.



Main Components of the Series 200 LC Pump Introduction

1/O Connector Panel

.

Pump Access Door

Keyboard and Display Power On/Off Switch

Figure 1-2. Front and Right Side View of the Pump.
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Figure 1-3. Rear Panel of the Pump.

Rear Panel

Figure 1-3 shows the location of the Pump fan and the names and locations of all the rear
panel connectors. A brief description of each connector is contained in Table 1-1.

Table 1-1. Description of the Rear Panel Connectors

Connector Description

Power Input Module The power input module accepts the AC line cord. It also houses the
system fuse(s) and the voltage selection card.

RS232 Connector This provides connection for RS232 communications to other comput-
ers and devices.
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Using the Keyboard and Display

The Series 200 LC Pump keyboard and Liquid Crystal Display (LCD) are located on the
front panel of the instrument as shown in Figure 1-2. A closer view of the keyboard and dis-
play is provided here in Figure 1-4. You configure the Pump and define all of your methods
by filling in information on the screens that appear in the LCD. You use the keys on the key-
board to enter the information on the screens and also to start or stop certain operations on
the Pump. As you move from one screen to another, the screen-defined function keys (also
referred to as soft keys) change. The functions of the various keys are summarized in Table
1-2 on the next page.

You access all of the Pump screens starting at one of the two top level main screens. The top
level main screen shown in Figure 1-4, the Main Quaternary Screen, corresponds to the one
provided on the binary and quaternary pump models. The other top level screen, the Main
Isocratic Screen, is displayed on the isocratic pump models and is described in Chapters 3
and 4 in this manual.

Main Quaternary Screen Backlit Liquid Crystal Display

METHODOO STORD SHTDN

DEFAULT

STEP TIME FLOW %A %B %C %D
0 10.0 200 00 0.0 0.0 100

ELAPSED TIME

@J(Fi]@ @@ (return)
/ ( reset ]Gnse@ Cdele@ m m
-

series

200

Ic pump 0
stop @ ‘ enter ’

—— Function Keys

Screen-defined function keys Keyboard

Figure 1-4. Keyboard and Display.
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Summary of the Keyboard Functions

Table 1-2. Summary of Keyboard Functions.

Key Function

Press a function key to select the corresponding screen-defined soft key
( F1 ) To [ F8 ) label displayed above it. For example, press F7 from the Main Qua-
ternary or Isocratic Screen to go to the Configure Screen.

reset Press to stop a currently running method and return to the conditions in
Step 0 (the equilibration step). When a Sequence is linked, the key
is only operational when the Sequence is in Hold.

purge Press to purge the system whenever necessary (except when a Sequence is
linked). You must Hold the Sequence if you want to purge.
run Press to start running the pump method at Step 1.
stop Press to stop the pump and reset the method to Step 0.
quit Press quit to cancel any changes you have made to the screen and return to
the previous screen.
return Press return to save changes you have made to the current screen and
return to the previous screen.
enter Press enter to accept a typed value and move to the next position or field.
CE Press CE to clear a typed value and redisplay the original value.
insert Press to insert a duplicate of the current step below the current step and

increment the steps following it by one (for example, when adding methods
in a sequence).

delete Press to delete the current step and decrement the steps following it by one.

Numeric Keys

Use numeric keys 1-9 Use numeric keys 0 and 1 (no
for numeric entry. 0 1 . and yes) to answer to yes/no
prompts.

Use the cursor arrow keys to accept a typed value and to move between

@CQ fields within a screen or page of a screen.
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Keyboard Operations

This section provides an overview of how to perform the following basic operations using the
Pump keyboard:

¢ Selecting screen options

¢ Selecting data fields and entering numeric information

¢ Scrolling through screen lists

¢ Responding to screen prompts

e Saving changes to screens
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Selecting Screen Options

Use the { F1 |To | F8 Function Keys:

To select options displayed on a screen, either as screen-defined soft keys, or as a list of
items, use the appropriate function key. Once you press the appropriate function key, the
screen corresponding to the selected option appears. Typical examples include selecting
options from the top level Main Quaternary Screen and the Configure Screen as shown here.

MAIN QUATERNARY SCREEN

METHODOO STORD SHTDN 0 PSI

DEFAULT

STEP TIME FLOW %A %B %C %D CURV
0 100 2.00 0.0 0.0 0.0 100 0.0

ELAPSED TIME *0.

0
Screen-defined soft keys ——» IEEI
| (P (=) () () () (Fe) (7)) (Fe)

To select one of the Main Quaternary Screen options press the corresponding
function key. For example, press F7 to select and open the Configure Screen.

CONFIGURE SCREEN ¢

CONFIGURE
INST — INSTRUMENT SETUP
COMM — COMMUNICATIONS
. . . DIAG — DIAGNOSTIC TESTS
ns:

Configuration Optio CAL  — CALIBRATION
Press function key F1 through F5 LOG - INSTRUMENT LOG
to select one of the configuration | FTNTSs DIAG I e

options. @ @ @

1-10
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Selecting Data Fields and Entering Numeric Information

Use the key and the numeric kevs

Introduction

To accept the entry in a highlighted data field and move to the next field, use the key.
For example, when you first enter the Pump Screen shown below, the data field for TIME is
highlighted. To accept the current entry and move to and highlight the FLOW data field

press the key.

To change a numeric entry use the numeric keys on the keypad.

Use the key to accept
the entry and move to the next

field.

PUMP SCREEN
METHOD0O SHTDN 0 PSI
STEP TIME FLOW %A %B %C %D  CURV
Bz 00 00 00 100
ELAPSED TIME "0.0
[ I I

1 -11
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Scrolling Through Screen Lists

Use the cursor arrow keys, <>:<>

If a list of items is displayed on a screen, use the cursor arrow keys to move the carrot up and
down through the list of entries. The following example shows the three most common types
of screen lists: the Directory Screen, Sequence Screen and the Timed Events Screen.

DIRECTORY SCREEN
METHODOO STORD SHTDN
carrot\

METHOD NAME LAST MODIFIED
. 1 UTM 02-FEB-1994 12:00
List of the methods stored \CL} 2 UTM-ASSY 05-FEB-1994 07-52
in the Pump’s Directory. 3 UTM-TEST 07-MAR-1994 09:26

STORE (STOR) OR RECALL (RCL) A METHOD 2

L1 | dro | JIsworl | |

SEQUENCE SCREEN
SEQUENCE
SET METHOD FIRST LAST INJ
1 2 1 1 6
List of the methods, or SETs, > 2 1 1 8

comprising a Sequence. 3 5 1 1 6

seT_JmerH] 15T Juast] my Junk] — Joeial

TIMED EVENTS SCREEN
METHODO1 SHTDN 0 PSI
EVENT TIME T.E.1 T.E.2
List of all the timed events 4 11.0 YES YES
for a particular method, in > 5 12.0 YES YES
this case Method01. 6 13.0 YES YES
e -

I -12
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Responding to Screen Prompts

To respond to a Y/N prompt appearing in the last line of a screen, such as the one shown here

prompting you to name a method, press the numeric key to select Y and the to

select N.

METHODOO STORD SHTDN
METHOD NAME LAST MODIFIED

> 2 Ut 02-FEB-1994 12:00

NAME METHOD? (Y/N)

Saving Changes to Screens

When you finish making changes to a screen, press the key to save those changes.
Changes you make to the default active method screens will remain in effect only until you
turn off the power to the Pump. To permanently store changes to the default method, refer
to Chapter 4 in this manual.
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Instrument Specifications

Instrument Specifications

Table 1-3. General Specifications.
Specification Description
Flow Rate Range 0.01 to 10.0 mL/min (maximum pressure of 6 200 psi (420 bar)

over the entire range)

Flow Rate Increments

0.01 from 0 to 0.99 mL/min and 0.1 from 1.0 to 10.0 mL/min

Flow Precision

0.3% relative standard deviation (typically <0.1%) at 1 mL/min
and 1 000 psi (70) bar with water as the mobile phase

Flow Accuracy

+1% of the setting at 1 mL/min and 1 000 péi (70 bar) with water
as the mobile phase

Retention Time Reproducibility

<0.3% RSD (typically <0.1% RSD)

Pressure Range

0 to 6 200 psi or 0 to 420 bar from the entire flow-rate range

Pressure Limits

High and low limit user-settable to 10 psior 1 bar increments

Solvent Compressibility

Keyboard settable flow calibration

Composition Range

! 0to 100% =alvent A - D (depending on your pump configuration)

Composition Settability

Settable to 0.1%

Composition Accuracy

=1.0% absolute from 3 to 97% at 5 mL/min

Composition Precision

Typically less than 0.2% variation

Gradient Curves

Linear, exponential 1 to 9.9 (positive and negative), or step (89
profile selections)

Linearity Within +1% from 10 to 90% at 5 mL/min

Program Steps Step 0 plus up to 20 solvent program steps. Battery-backed stor-
age of up to 20 methods plus one default method.

Step Time 0 to 999 min

Step Time Increments

0.1 min, 0 to 9.9 min; 1.0 min, 10 to 99 min

Programmed Timed Events Two built-in independent momentary (two second) contact clo-
sures
Events/Methods Maximum of 20

Event Increments

0.1 min, 0t0 9.9 min; 1.0 min, 10 to 99 min

Dimensions (HxWxD)

14 cm x 30.5 cm x 43 cm

Weight

15.9 kg (35 1bs.)

I -14
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Introduction

Specification Description

Operating Conditions:

Environment This instrument is designed for indoor use. It is not de51gned to
operate in an explosive environment.

Ambient temperature 10-35°C

Ambient relative humidity 20 - 80% (without condensation)

Altitude 0 to 2000 meters

Installation Category This instrument is able to withstand transient overvoltage
according to Installation Category II as defined in IEC 1010-1.

Pollution Degree This instrument will operate safely in environments that con-
tain nonconductive foreign matter to Pollution Degree 2 in
IEC 1010-1.

Storage Conditions:

Ambient temperature -20 to 60°C (-4 to 140°F)

Ambient relative humidity 20 - 80% (without condensation)

Altitude 0 to 12,000 meters

Table 1-4. Electrical Specifications.

Specification

Description

AC Power Requirements:

70 Watts

AC power

AC voltage range Grounded 100, 120, 220, 230, VAC (+10%)
Grounded 240 VAC (+6%/-10%)

Frequency 50/60 Hz (+1%)

Fuse rating characteristics:

100/120 VAC Single Fuse

1.6 A 3 AG Slow Blow, 250 V

220-240 VAC Single/Dual Fuse

0.8 A TT (5x20 mm), 250 V

Line cord

See “Installing the AC Line Cord “ section in Chapter 2 of this
manual.

1 -15
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Installation

This chapter describes how to install your Series 200 LC Pump
information:

Warnings and Precautions

Preparing your laboratory

Unpacking your Series 200 LC Pump
Making the Electrical Connections

Making the External Tubing Connections
Making Input/Output Terminal Connections

. It includes the following
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Warnings and Precautions

Before installing the Series 200 LC Pump, read the following warnings and precautions.
Air Bubbles

To prevent air from entering the system, and to ensure that pressure fluctuation does not
occur, observe the following precautions:

* Ensure that the pump's solvent inlet filter is below the solvent level in the solvent reser-
VOir.

e If the pump has not been used for a period of time, prime the pump by removing all air
bubbles. Prime the pump by connecting a priming syringe to the drain valve, opening
the drain valve, then purging the pump. After priming the pump, close the drain valve
completely.

Solvents

* Always use clean solvents. Solvents which have been distilled in glass (HPLC Grade) are
recommended.

¢ Filter the solvents and buffers through a 0.5-micron medium as an additional precaution.
* Degas all aqueous and most organic solvents prior to use.

* Store flammable solvents or solvents which may form hazardous by-products when the
instrument is shut down, by following the recommended shutdown procedure.

* Check compatibility of solvent(s) with the type of column(s) being used.

* Know the relative polarity and miscibility of the solvents being used.

Solvents with Low Boiling Points

Liquids that have a boiling point less than or equal to 30°C should be used under pressuriza-
tion in a solvent chamber to reduce the incidence of bubble formation in the pump inlet.

which have an auto-ignition temperature

c Warning Do not use carbon disulfide or other solvents
below 110°C.
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Buffers

Exercise care when using buffers in conjunction with organic solvents. NEVER LEAVE
BUFFERS IN THE SYSTEM OVERNIGHT. Buffers left in the system can form salt crystals
which may cause premature pump seal failure, interfere with the proper check valve opera-
tion, and plug the connecting tubing or flowcell. To remove buffers, flush the system with
water followed by methanol or isopropancl. Remember to change the mobile phase from
methanol or isopropanol to water before using buffers.

Corrosion

The following corrosion precautions apply to the standard (stainless steel) pump and the bio-
compatible (titanium) pump.

Standard Pump

All parts of the pump that contact mobile phase are made of stainless steel, Teflon, sapphire,
and glass. Some of these materials are extremely sensitive to acid chlorides. If you have
questions about your mobile phase or flush solvent, contact a PerkinElmer representative.
Refer to Table 2-1.

Table 2-1. Solvents Which May Corrode the Series 200 LC Pump.

Aqua Regia (80% HCl, 20% HNO3 ) Bromine

Hydrogen Peroxide Freon 12 (wet)

Anhydrous Chloride Chlorinated solvents
Dichloromethane Hydrofluorosilicic Acid (20%)
Sulfuric Acid (Conc.) Hydrobromic Acid (20%)
Hydrochloric Acid (20% and 37%) Ferric Chlorid-e

Hydrofluoric Acid (20%, 50%, and 75%) Ferrous Chloride

Copper Chloride Mercuric Chloride (Dilute)
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Biocompatible Pump

All parts of the Series 200 BIO LC Pump that contact the mobile phase are made of tita-
nium, fluoropolymers, glass, or sapphire. This makes the Series 200 BIO LC Pump inert to
the most common mobile phases that are used for biological assays. If you have questions
about your mobile phase, contact a PerkinElmer representative. Refer to Table 2-2.

Caution Aqua Regia and sulfuric acid are known to
A dissolve titanium.

Table 2-2. Solvents Which May Corrode the Series 200 Bio LC Pump.

Aqua Regia (80% HCl, 20% HNO3 ) Chlorinated solvents
| Hydrogen Peroxide Sulfuric Acid (Conc.)
Dichloromethane

Solvents with Auto-Ignition Temperature Below 110°C

Certain solvents have a temperature at which they are combustible upon contact with a
heated surface, even in the absence of a spark or other source of ignition. A list of common
solvents with their auto-ignition temperatures are in Table 2-3.

which have an auto-ignition temperature

c Warning Do not use carbon disulfide or other solvents
below 110°C.

Table 2-3. Auto-Ignition Temperatures of Common LC Solvents.

Solvent Auto-Ignition Temp°C
carbon disulfide 100
diethyl ether 180
cyclohexane 260
hexane 261
petroleum ether (naphtha) 288
pentane 309
THF 321
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Solvent Auto-Ignition Temp°C
dioxane 366
propanol 404
iso-octane 418
ethanol 423
isopropyl ether 443
dimethylformamide 445
methanol 446
isopropanol 455
methylethylketone 474
acetonitrile 524
ethyl acetate 524
toluene 536
acetone 538
benzene 562

Pressure Buildup

Over time, you may observe a gradual increase in the system operating pressure. If you
observe pressure readings greater than 3.45 MPa (500 psi) above the normal operating pres-
sure of your analysis, the following items may need attention:

* Ifyou are injecting "clean" samples and there is no other apparent cause for the pressure
build-up, remove, disassemble, and clean the injector.

e Ifyou are injecting "dirty" samples, the injector may be clogged or the column packing
material may have retained contaminated particulates. Remove and clean the injector,
and replace the column.

® The column end fitting or column frit may be plugged. Replace the end fitting or frit to
relieve excess pressure.

¢ In-line filters may be plugged. Replace the filter element.

¢ Ifexcessive pressure persists after the injector and column are removed from the system
and the pump is connected directly to the detector input, the problem could be a plugged
flowcell. Flush, reverse-flush, or rebuild the flowcell.
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Preparing Your Laboratory

Before installing your Series 200 LC Pump, prepare your laboratory according to the follow-
ing guidelines:

Required Air Quality

To minimize contamination problems in your laboratory, provide a relatively dust-free envi-
ronment. Make sure that the following gases or vapors are not present at levels exceeding
federal, state, and local ordinances for continuous human exposure:

¢ Flammable
e Explosive

e Toxic

e (Caustic

e Corrosive

Make sure that your laboratory environment consists of the following temperature and
humidity levels:

* Ambient temperature between 10°C and 35°C
* Constant relative humidity between 20% and 80%, without condensation.

Use care when working with hazardous solvents or solvents that produce hazardous by-
products.

Warning  Solvent vapor levels that are high enough to
A interfere with the detector performance should
be considered hazardous to someone who is
continuously exposed to the same vapors.

Adequate Bench Space

Provide bench or table space to accommodate the dimensions of the pump listed in the speci-
fication section. The weight of the Series 200 LC Pump is 15.9 kg (35 1bs.). The bench must
also support the weight of the detector and other instruments in the system. Provide space
at the rear of the pump for air circulation, and provide access space on both sides of the
pump.

Waste/Solvent Disposal
Provide a properly labeled chemical waste container in a safe and vented place. Make sure

that it is within all of the specified safety requirements for your location. Wear gloves, eye
protection, and a laboratory coat when handling or disposing of chemical waste.
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Unpacking Your Series 200 LC Pump

Removing the Instrument from the Shipping Container

1. The weight of the pump is 15.9 kg (35 Ibs.).
2. Grasp the pump and carefully lift it so that it clears the packing foam.

Check for obvious signs of damage that may have occurred during shipment. Immediately report dam-
aged or missing items to the shipping carrier and PerkinElmer.

4. Save the original packing in case you need to return the instrument.

ltems Included

When you open the shipping container, the first box you will see is the Startup Kit. Depending on your
application, you will receive either the Start-Up Kit for the Series 200 LC Pump, Part No. N291-0340, or
the Start-Up Kit for the Series 200 BIO Compatible LC Pump, Part No. N291-0341. For N291-0340, refer
to the Start-Up Kit Packing List, Part No. 0993-8973; for N291-0341, refer to the Start-Up Kit Packing
List, Part No. 0993-8974. The part numbers in these lists should help you to identify items in the kits, but
do not use these part numbers to order replacements. To order replacement parts, refer to the PerkinElmer
HPLC and CE Supplies Catalog or to a PerkinElmer Product Description List.
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Removing the Shipping Bracket

1. Open the Access door on the front panel of the Series 200 LC Pump and locate the tab as
shown in Figure 2-1.

2. Press the tab and pull the pump drawer forward. Figure 2-2 shows the pump with the
pump drawer pulled out.

Tab

\ Access Door

Figure 2-1. Opening the Access Door and Locating the Tab.
3. Locate the shipping bracket (Figure 2-2).

4. Cut and remove the tie wrap, then remove the shipping bracket.
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Cut and remove the tie wrap

Remove the
shipping bracket

Figure 2-2. Removing the Shipping Bracket.

Installation
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Making the Electrical Connections

Caution The Series 200 LC Pump is shipped from the fac-
A tOl'yWith:
- The operating voltage set to 120 VAC.
- The main AC power switch set to the OFF
position.
- No fuses installed.
You need to select the appropriate voltage setting
and install the proper fuse(s) before installing
the line cord and applying AC power.

Checking Electrical Power Requirements

The Series 200 LC Pump requires a grounded, nominal 100-, 120-, 220-, 230-, or
240 VAC source. The Series 200 LC Pump uses 70 Watts maximum power.

Data processing equipment and other accessories require separate outlets. Refer to the
appropriate instrument manual for the power requirements.

The AC line voltage must remain within +10% of the nominal specified voltage (+6%/-10%
for 240 VAC). If the electrical supply voltage produces large AC line voltage fluctuations,
install a voltage regulator between the AC line voltage outlet and the Series 200 L.C Pump.

Instrument grounding is required and is accomplished by a third wire in the line voltage
box. If your electrical outlet does not contain a ground, then contact your local electrical con-
tractor. :

Setting the Operating Voltage

The power input module (located on the rear panel) contains an outlet for the AC line cord,
the voltage selector card, and the system fuse(s). Inside the power input module is a small
voltage selector card that you need to set to the local line voltage. The selected voltage is
indicated by a white dot in the power input module cover next to the displayed voltage.
Table 2-4 shows the setting to use for various line voltages.

Table 2-4. Voltage Selector Settings.

AC Voltage Range | AC Voltage Tap Set Voltage Selector To:
90-110 VAC 100 100
108-132 120 120
198-242 220 220
207-253 230 240
216-264 240 240

2-10



Making the Electrical Connections

To set the Series 200 LC Pump operating voltage:

1. Make sure the main power switch is in the OFF position.

Installation

2. Refer to Figure 2-3. Remove the power input module cover by inserting a small flat blade
screwdriver into the notch and carefully pry off the cover.

3. Remove the voltage selector card from the power input module.

Notch

Voltage Selector
: Card

Voltage Selector
Arrow

Figure 2-3.

Power Input
Module Cover

Power Input Module (Exploded View).

120

220

100 \

Voltage Selector
Armow

240

Voltage Selector Card
Orientation for 120 Volt
Operation

120

220

240

100 Voltage
Selector
Armow

Voltage Selector Card
Orientation for 220 Volt
Operation

4. Position the number (100, 120, 220, 240) on the side of the voltage selector card so that it
is opposite the voltage selector arrow. THIS NUMBER MUST CORRESPOND TO THE
VOLTAGE FOR YOUR LOCATION. Figure 2-3 shows the voltage selector card settings
for both the 120 V and the 220 V position.

5. Reinstall the voltage selector card into the power input module.
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Installing the Primary Fuse(s)

Making the Electrical Connections

After setting the voltage range, select and install the proper fuse(s). The fuse block is
located on the power input module cover. See Figure 2-4 for the location of the fuse block.

Single Fuse Configuration

1. Select the required fuse from Table 2-5 below.

Table 2-5. Single Fuse Configuration Table (Use only 3AG 1/4 x 1-1/4” 250 V Fuses).

Voltage Selector | Insert the following fuse: P/N
100 1.6 amp Slow-Blow 0998-1613
120 1.6 amp Slow-Blow 0998-1613
220 0.8 amp Slow-Blow 0999-1671
240 0.8 amp Slow-Blow 0999-1671

2. Slide the fuse into the fuse holder. See Figure 2-3.

3. Reinsert power input module cover back into power input module.

Notch

Voltage Selector
Card

Voltage Selector Power Input
Arrow Module Cover

Figure 2-4. Fuse Location.
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Dual Fuse Configuration

1. Select the required fuse from Table 2-6 below.

Table 2-6. Dual Fuse Configuration Table (Use only 5 x 20 mm 250V Rated Fuses).

Voltage Selector | Insert the following fuses: P/N
220 0.8 A Type TT 0999-1670
240 0.8 A Type TT 0999-1670

2. Loosen the screw on the fuse block and remove the fuse block from the power input mod-
ule cover. See Figure 2-4.

3. Invert the fuse block and reinstall it on the power input module cover. Tighten the screw.
4. Slide two fuses into the fuse block.

5. Reinsert the power module cover back into the power input module.
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Making the Electrical Connections

¥ instaliing the AC Line Cord

Warning Ground circuit continuity is vital for safe
operation of equipment.

Never operate equipment with grounding con-
ductor disconnected. Do not remove or alter
the ground pin on a three-prong line cord.

The line cord should have the electrical rating
and plug appropriate for your location. See
Figure 2-5 for the correct cord.

1. Select the proper line cord for your location.

2. Insure that the power switch is off and insert the line cord plug into the AC supply.

Figure 2-5.

2-14

. Old British Standard
North America
NEMA-5-15 BS 546
0999-1420 0999-1423
,—@, Europe British Standard
e E:EE 7 ., BS 1363
Schuko United Kingdom
0999-1415 0999-1414
Europe Australia
Switzerland ETSA S/86
0999-1413 0999-1417

Europe
Italy
0999-1422

Israel
0999-1424

Denmark Japan
0999-1416 | 0999-1425

AC Line Cord Selections.
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Making the Tubing Connections

All PerkinElmer LC systems utilize 1/8-inch outside diameter (0. D.) tubing and fittings
between the reservoirs and the pump, and 1/16-inch 0.D/ 0.030-inch L. D. tubing and fittings
after the pump. The 1/16-inch 0.D/0.030-inch I.D. tubing is made of either stainless steel or
Tefzel. Connections made with stainless steel nuts, ferrules, and tubing are rated to 6 000
psi, whereas connections made with Tefzel nuts, gripper ferrules, and tubing are rated to 1
000 psi.

Preparing the Tubing and Making Connections

1
2.

9.

Measure a piece of tubing to your required length.
Scribe the tubing with a triangular or knife-edge file.

Firmly hold the tubing on each side of the scribe mark with smooth jaw pliers, then bend
the tubing back and forth to break (see Figure 2-6).

File any burrs off the end of the tubing.
First slide the nut, and then the ferrule over the end of the tubing.
Insert the end of the tubing into the part you wish to connect until the tubing bottoms.

Hold the tubing firmly in the part. Slide the nut and ferrule to the part, then turn the
nut clockwise until it is fingertight.

Using a wrench, "set" the ferrule by tightening the nut until the ferrule "bites" into the
tube (approximately 1/4 turn past fingertight), to provide a leak-free seal. Do not over-
tighten the nut!

Now remove the end of the tubing from the part and insert the end in a beaker.

10. Start the pump and wait until it achieves its normal operating pressure.

If a leak occurs at the connection, tighten the fitting an additional 1/8 turn. If the leak
persists, disconnect the leaking fitting and inspect it. The threads should be in good con-
dition, the ferrule should be uniformly deformed, and the ferrule should grasp the tubing
firmly. If the nut and ferrule appear to be in good condition, reconnect the fitting. If the
leak persists, replace the nut and ferrule and repeat the procedure until you achieve
leak-free operation.
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Blade Edge
or Triangular File
d
~ N
N\
Z z
) ‘ Scribe
v Line
/ Vad \K
- T
\ r ~
—_— - === - \
/
. _\ . =
Smooth Jaw Pliers

Figure 2-6. Cutting the Tubing.
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Connecting the Pump Outlet Tubing

You can connect the pump output tubing to exit the left or right side of the pump cabinet.
The following top view of the Series 200 LC Pump shows you where to install the pump out-
put tube. To connect the pump output tubing:

1. Refer to Figure 2-7. Open the pump access door. Locate and press the tab as you pull the
pump drawer out.

Tab

\ Access Door

Figure 2-7. Series 200 Pump Access Door and Tab.
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2. Refer to Figure 2-8. Measure and cut a piece of stainless sfeel tubing (P/N 0087-2036) or
titanium tubing (P/N N260-1188) that you will connect between the prime/purge valve
and the input port (port #2) on the injector.

3. Using the supplied nut and ferrule, connect one end of the tubing to the port on the left
side of the prime/purge valve.

4. Bend the tubing to the proper shape. Then using a nut and ferrule, connect the free end
to port #2 on the injector.

Pump Output Tube l
(Stainless Steel: ( }
P/N 0087-3036,
Titanium:
P/N N260-1188) ( %
Pump Output Tube
Nut (optional path)
Prime/Purge /
Valve

LT,

Figure 2-8. Connecting the Pump Outlet Tubing (Top View of the Pump).
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Connecting the Series 200 LC Pump in a Typical System

Figure 2-9 shows the tubing connections that are typically made between the Series 200 LC
Pump and other instruments that make up an LC system.

Loop (1to 4)

Series 200 Autosampler

Helium Supply

Manifold

(Union (supplied

P/N 0990-3289) or

Optional In-line Filter

3

( o) /.\QO °
Ic

L]

LC-235C
Diode Array Detector

Solvent Systems Kit

Spiral Wrap (P/N 0998-4970)

Figure 2-9. Typical System Tubing Connections.
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Making Input/Output Terminal Connections

The input/output terminal on the Series 200 LC Pump uses phone jack connectors for quick
contact closure connections between instruments.

The Input/Output Terminal

Figure 2-10 shows the input/output terminal connectors on the right-side panel of the
Series 200 LC Pump.

EXT EXT
RUN STOP
T o
RDY

T

ON
O OFF,

Figure 2-10. The Series 200 LC Pump Terminal Connectors.
EXT RUN (Input)

Connecting a cable to this input terminal from an external contact closure (for example, an
autosampler) is identical to pressing the (7an ) key on the front panel. It starts the method
that is currently displayed on the Series 200 LC Pump from another instrument in the LC
system.

EXT STOP (Input)

Connecting an external contact closure to the external stop input is identical to pressing the
key on the front panel. It stops the pump and the method that is currently running
from another instrument in the LC system.



Making Input/Output Terminal Connections Installation

RUN OUT (Ouiput)

This contact closure activates the moment the key is pressed (or the external run is
activated) to start the detector.

RDY (Output)

This contact closure holds closed from the moment the Method 0 time elapses and READY
displays on the method screen until the run is activated. This indicates that the method has
completed its equilibration and is ready to run an analysis.

TE1 and TE2 (Output)

These contact closures activate for one second when the timed event method time reaches
the time you set for timed-event 1 or timed-event 2 in the timed event section of the method.
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Making a Connection Between the Modular Cable and Twisted Pair
Wires

You will need to make this connection when you are connecting a Series 200 Autosampler
(or Model 1020/1022) to the Series 200 LC Pump. The proper way to connect the modular
cable and the two wires from the Model 1020/1022 cable assembly or Series 200 Autosampler
cable assembly is to use the modular connector (P/N 0999-6604) that is supplied in the Start
Up Kit. To make a connection, refer to Figure 2-11 and follow these steps.

1. Cut off about 10 mm of plastic sleeve from each of the two wires. Insert the two wires
into the two center positions (labeled "R" and "G") in the inverted top piece.
2. Combine the top and bottom pieces. Secure them with the Phillips screw.

3. Plug the modular connector into the I/O panel connector on the Series 200 LC Pump.
Figure 2-11 shows a typical connection between the Series 200 Autosampler and the
Series 200 Pump.
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Preparation of Interconnecting Cable ends using Modular Connector 0999-6604

STEP 1: STEP 2:

Cut off 10 mm of plastic sleeve and insert the Combine the top piece with the
two wires into the two center positions bottomn piece and secure them
labeled "R" and "G". with the Phillips Screw.

Phillips Screw

Top Piece

Inverted Top Piece

Bottom Piece

Cable to The Model 1020/1022
or Turbochrom

\ Interconnecting Cable

Series 200 Pump ‘ " (20-ft. supplied)

Figure 2-11. Connecting a Wire to the Modular Connector.
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Making Typical System Connections

Series 200 LC
Autosampler

INJ 1
N2 [T T
STRT  FES-
UV/VIS Detector L
Data System ! —
EXTRUN ~——————
STARTIN / %—
EXT ZERO RUN O ="
EXTSTART /L7 |
—
S
i ystem Cable :
Analog Signal (P/N'N291-0353) Series 200 LC Pump

Figure 2-12. System Connection Diagram: Series 200 LC Autosampler, Series 200 LC
Pump, LC UV/VIS Detector, and a Data System.

Series 200 LC

Autosampler
INJ 1
1
STRT / )
LC-235C Diode |
Data System Array Detector SR ———Lr_ a
START IN =
RUN OUT EXT ZERO RUNO g )
/‘ DATA RUN Vid
_
Modular X
Ana/og S,gna/ System Cable Sel’les 200 LC Pump

(P/N N291-0353)

Figure 2-13. System Connection Diagram: Series 200 LC Autosampler, Series 200 LC
Pump, LC-235C Diode Array Detector, and a Data System.
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Configuring the Pump 3

This chapter describes how to configure the Series 200 LC Pump. It includes the following
information:

¢ Powering up the Pump
¢ Defining System Parameters
e Selecting the Communications Option

e Accessing the Instrument Log
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Powering Up the Pump

Press the power switch located on the lower right side of the Pump to the ON position. The
Copyright and Self Test screen first appears on the Liquid Crystal Display. The display is
located directly above the keyboard on the front panel. As soon the self test is completed,
the Main Isocratic or Binary/Quaternary Screen appears. If you have one of the isocratic
pump models (N291-0100 or N294-0200), the Main Isocratic Screen appears; if you have one
of the binary or quaternary pump models (the N291-0101, N291-0102, N291-0201, or
N291-0202), the Main Binary/Quaternary Screen appears.

COPYRIGHT AND SELF TEST SCREEN
SERIES 200 LC PUMP

COPYRIGHT (C) PERKIN-ELMER 1995
SOFTWARE REVISION A.00

RUNNING SELF TEST

MAIN ISOCRATIC SCREEN

——® | METHODOO STORD SHTDN 0 PSI
DEFAULT
TIME FLOW
10.0 2.00
ELAPSED TIME *0.0
____J pume] Te | Pres] sea | oir | cnrc] strr)

MAIN BINARY/QUATERNARY SCREEN

- | METHODOO STORD SHTDN 0 PSI
DEFAULT
STEP TIME FLOW %A %B %C %D CURV
0 10.0 2.00 0.0 0.0 0.0 100 0.0
ELAPSED TIME *0.0
view | pump] TE. | Pres] sea | pir | cnF] sTRT

The Main Screen provides access to all of the Pump’s functions. The soft keys displayed
along the bottom of the Main Screen corresponds to the functions that are available when
you first power up the Pump. You will note that the two Main Screens are identical except
for the VIEW option which is only available with the binary/quaternary models.
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Defining System Parameters

Configuring the Pump

This section describes how to make changes to the Pump’s system parameters and includes:

e Defining the pressure units
e Adjusting the screen contrast
e Setting the system clock

You perform all of these operations from the Instrument Set-Up Screen. To access the

Instrument Set-Up Screen:

METHODOO STORD SHTDN

DEFAULT
TIME FLOW
10.0 2.00

ELAPSED TIME

0 PSI

*0.0

] pump] te ] eres sea | oir | onre] strr ]|

1. Press from the Main Screen to display the Configure Screen:

CONFIGURE
INST - INSTRUMENT SETUP
COMM — COMMUNICATIONS
DIAG — DIAGNOSTIC TESTS
CAL — CALIBRATION
LOG — INSTRUMENT LOG
I

tics. Do not press [[JMl. Pump calibration is

2 Caution Do not press EIXN. This is for service diagnos-

set at the factory.

2. Press to display the Instrument Set-Up Screen:

INSTRUMENT SET-UP
UNIT — PRESSURE UNITS
CONT — SCREEN CONTRAST
CLK — SYSTEM CLOCK

jun Jeont]  Jok § 1 1 1
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Defining the Pressure Units

INSTRUMENT SET-UP

UNIT — PRESSURE UNITS
CONT — SCREEN CONTRAST
CLK — SYSTEM CLOCK

unm Jeont]  Jox | |

1. Press from the Instrument Set-Up Screen to display the Pressure Units Screen:

PRESSURE UNITS

> PSI

pst_Joar Jwea | | | [ 1 |

2. The current pressure unit is displayed. To change the pressure units, press [ZXM or
MPA

3. Press to save the change and go back to the Instrument Set-Up Screen. To go back
to the Main Screen, continue to press until it redisplays.

Adjusting the Screen Contrast

1. To adjust the screen contrast, press from the Instrument Set-Up Screen. The fol-
lowing screen appears:

""ABCDEFGHIJKLMNOPQRSTUVWXYZ1234567890"*
""ABCDEFGHIJKLMNOPQRSTUVWXYZ1234567890""
""ABCDEFGHIJKLMNOPQRSTUVWXYZ1234567890""
""ABCDEFGHIJKLMNOPQRSTUVWXYZ1234567890"*

CONTRAST 10

___ 1 | Imwc | Joec| | |

2. Press to increase the screen brightness (contrast) or press to decrease the
screen brightness. The contrast range is from 1 to 22, with 22 being the brightest.
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3. Press to go back to the Instrument Set-Up Screen. To go back to the Main Screen,
continue to press until it redisplays.

Setting the System Clock

1. To view and modify the system clock, press from the Instrument Set-Up Screen.
The following screen appears:

SYSTEM CLOCK

DATE (DA-MO-YR) 12-15-93
TIME (24HR CLK) 15:06

2. Press the soft key that corresponds to the parameter that you want to change. Type the
new value, then press (enter).

3. After making any changes, press to save the changes and go back to the Instru-
ment Set-Up Screen. To go back to the Main Screen, continue to press until it
redisplays.
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Selecting the Communications Option

METHODOO STORD SHTDN 0 PSI
DEFAULT
STEP TIME FLOW %A %B %C %D CURV
0 10.0 200 0.0 0.0 0.0 100 0.0
ELAPSED TIME *0.0
[view J puwe] v ] eres| sea | oir ] enrol ster

1. Press from the Main Screen to display the Configure Screen:

CONFIGURE
INST — INSTRUMENT SETUP
COMM — COMMUNICATIONS
DIAG — DIAGNOSTIC TESTS
CAL — CALIBRATION
LOG - INSTRUMENT LOG
I I

2. Press to display the Communication Screen:

COMMUNICATION
NONE
PRINTER
1020

[NONEfPRNTfq020 | f ] |

3. Select the type of instrument that you are connecting to the Series 200 LC Pump by
pressing the appropriate soft key.

Note Selecting the 1020 option also configures the
pump for the LC 1022 and Turbochrom.

4. Pressthe key to accept your selection and go back to the Configure Screen. To go
back to the Main Screen, press once more.
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Accessing the Instrument Log

METHODOO STORD SHTDN 0 PSI
DEFAULT
TIME ~ FLOW
100 2.00
ELAPSED TIME "0.0

____Jruwe] Te ] eres sea | oir [ onrc] strr

1. Press from the Main Screen to display the Configure Screen:

CONFIGURE
INST — INSTRUMENT SETUP
COMM — COMMUNICATIONS
DIAG - DIAGNOSTIC TESTS
CAL - CALIBRATION
LOG - INSTRUMENT LOG
[DIAG | I I

Configuring the Pump

2. Press to display the Instrument Log Screen. This screen displays current informa-
tion about your pump.

LOG  S/N XXXX S/W VX. XX
PUMP CYCLES XXXXXX
SEAL CYCLES XXXXXX
DISPLAY HOURS XXXXXX

SEAL — SET SEAL CYCLES TO ZERO

ERR — DISPLAY ERROR LOG

seac] ] Isn Jose] | [ e

3. If necessary, use one of the following soft keys to set or reset the displayed information.

Press to reset the Seal Cycles value to 0.
Press to type the serial number of your pump.
Press BN to reset the Display Hours to 0.

Press EGM to display the Error Log.

4. Press the key to accept your changes and go back to the Configure Screen. To go
back to the Main Screen, press once more.

o3
~
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Creating Methods
and Sequences

This chapter describes how to create Methods and Sequences on your Series 200 LC Pump.
It includes the following information:

e (Creating a Method - Isocratic Pump Models

¢ C(Creating a Method - Binary and Quaternary Pump Models

e Modifying a Method

e Storing a Method

¢ Recalling a Method

¢ Deleting a Method

* C(Creating a Sequence

e Printing a Method

Note The procedures in this chapter create methods
" using the values needed to run an analysis of
the Universal Test Mix (P/N 0089-0893).
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Creating a Method - Isocratic Pump Models

A method is a set of conditions used to affect the column separation of samples injected by
the autosampler. In an isocratic method, it consists of the solvent flow rate, the length of
time the instrument pumps solvent at the specified flow rate, and the operating pressure
limits. It may also include provisions for initiating timed events during the course of the
method, as well as a means of limiting the amount of time the instrument continues to pump
solvent after the method time expires (also referred to as the ready time).

For isocratic methods, the solvent composition remains constant throughout the separation.

This section describes how to create an isocratic method on the following
Series 200 LC Pumps:

* Series 200 LC Pump Isocratic Version (50/60 Hz), Part Number N291-0100
¢ Series 200 Bio LC Pump Isocratic Version (50/60 Hz), Part Number N291-0200

You define an isocratic method using the following soft keys which are accessed from the
Main Isocratic Screen.

1. B key sets the flow rate
2. key sets timed events and a ready time
3. key sets pressure limits

The main components of the Main Isocratic Screen are described next, followed by proce-
dures for using the , JEEM, and soft keys to define a pump method.

Description of the Main Isocratic Screen

Current Pumping Conditions

Method Status
Method Number
Pum, 5 Current Pressure
Method Name ump itat“
\ Y
I METHO STORD SHTDN 0 Psi
-DEFAULT
TIME FLOW
10.0 2.00
ELAPSED TIME ~0.0—t+— Elapsed Time
| -] pump | Pres| seQ | DIR | | STRT ;O
Soft Key
Labels

Refer to Table 4-1 for a description of the Main Isocratic Screen fields.
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Table 4-1. Description of the Main Isocratic Screen.

Item Description
Method Name Type up to eight characters to identify your method.
Method Number Type a method number so that you can identify the method

for storage and linking together method in an automated
sequence. You can assign up to 20 different methods.

Method Status STORD displays when the method is stored in memory.

CHNGD displays when you change a method value.
CHNGD remains displayed until you store the method.

This field is blank when you are creating a new method.

Pump Status SHTDN displays when the pump is not running.

START displays when you start the pump and it is pump-
ing to achieve the minimum pressure value that is set.
When START is displayed, the keyboard is locked.

READY displays when the time in Step 0 expires.

Pump Pressure Displays the current pressure value and units.

Elapsed Time Total time in minutes that has elapsed since pressing the
pump key.

Current Pumping Conditions The current values showing what the pump is doing at this
exact moment.

After pressing the key, the method parameters are
displayed.

Soft Key Labels Displays the options available to you on this particular
screen.
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Sefting the Flow Rate

The following procedure describes how to set flow rate using the soft key on the Main
Isocratic Screen.

METHODOO STORD SHTDN 0 PSI
DEFAULT
TIME FLOW
100 2.00
ELAPSED TIME *0.0
| | DIR_|

1. Press from the Main Isocratic Screen. The data field for Time becomes highlighted.

METHODOO SHTDN 0 PSI
DEFAULT
TIME FLOW

2.00
ELAPSED TIME *0.0

I E7 3 I B ST B

2. Using the numeric keys, type a time value, then press (enter). The Flow data field
becomes highlighted.

METHODO0O SHTDN 0 PSI
DEFAULT
TIME FLOW

10.0
ELAPSED TIME *0.0

| dear] ] ] Istor] ] |

Press if you want the pump to stop after the time expires. The pump will not run
for the set Ready Time.



Creating a Method - Isocratic Pump Models Creating Methods and Sequences

3. Using the numeric keys, type a flow rate value; then press the key to accept the
time and flow rate values and return to the Main Isocratic Screen:

METHODOO STORD SHTDN 0 PSI
DEFAULT
TIME FLOW
100 2.00
ELAPSED TIME *0.0
| | DIR_|

Setting Timed Events and a Ready Time

Timed events control the relay contact closures which, in turn, control auxiliary instruments
(for example, a column switching valve, fraction collector, autosampler, etc.). When actu-
ated, the relays close for two seconds, then reopen. You can actuate two timed events (TE1
and TE2) a maximum of 20 times while running the method.

The ready time (READY) value is the number of minutes the pump runs after the method
time expires. A ready time of 999 indicates that the pump will run indefinitely with the dis-
played parameters. If you want to automatically stop the pump when no sample has been
injected or the run key has not been pressed, enter a ready time value of less than 999. You
can use this as a way to conserve solvent after an automated sequence has ended. For exam-
ple, a ready time of 10 minutes stops the pump 10 minutes after the ready time has begun.

Note You must stop the pump before you can change
the ready time.

The following procedure describes how to set timed events.

METHODOO STORD SHTDN 0 PSI
DEFAULT
TIME  FLOW
100 2.0
ELAPSED TIME 0.0
I | DIR_|

1. Press from the Main Isocratic Screen. The Timed Events Screen appears and the
data field for Time is highlighted.
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METHODOO SHTDN EVENTS 0 PSI
EVENT TIME T.E.1 TE.2
READY
> 1 999
ELAPSED TIME *0.0

lewwr]  Jrmelver fre2 Jstor]  [wov |

2. Using the numeric keys, type a time value (in this example, 8.0 is used) and press (enter).
The cursor moves to the T.E.1 data field..

METHODOO SHTDN  EVENTS 0 PSI

EVENT TIME T.E.1 T.E.2
READY
> 1 8.0 999

*0.0

evnr]  Prme]ver fre2 fstor] | wov |

3. Press to set T.E.1 to activate at this time or press to move the cursor to the
T.E.2 data field. The following screen shows that T.E.1 is set to activate at 8 minutes.

METHODOO SHTDN  EVENTS 0 PSI
EVENT TIME T.E.1 T.E.2
READY

> 1 8.0 999

*0.0

jevnt]  Jrmwe]ves fre2 [stor| | rov |

4. Press to set this entry. The cursor moves to T.E.2.

METHODOO SHTDN EVENTS 0 PSI
EVENT TIME TE.1 T.E.2

READY
> 1 8.0 YES 999

*0.0

[evnt]  Jrwme] ter Jre2 Jsvor] | rov |
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5. Press to set T.E.2 to activate at this time or press if you do not want to acti-
vate T.E.2. The cursor moves to the Time value for Event 2.

6. Repeat the above procedure to set timed events for Event 2 or set a READY time value.

7. Press from the Timed Events Screen. The cursor moves to the Ready data field.

METHODOO SHTDN EVENTS 0 PSI
EVENT TIME T.E.1 T.E.2
READY
> 1 8.0 YES 888
*0.0
[evnT] [ mefver Jre2 fstor]  frov |

8. Determine the number of minutes that you want the pump to run after the Step 0 time
elapses. For example, if you type 10, the pump will run for 10 minutes then stop. If you
type 999, the pump will run until you stop it.

9. Pressthe key to save these changes and return to the Main Isocratic Screen.

Modifying Timed Events

If you need to make changes to the timed events, follow these steps.

METHODOO STORD SHTDN 0 PSI
DEFAULT

TIME FLOW

10.0 2.00

ELAPSED TIME

*0.0
1 ruwe] Te ] eres) sea | oir | onea] strr]

1. Press from the Main Isocratic Screen to go to the Timed Events Screen.

METHODOO SHTDN 0 PSI
EVENT TIME T.E.A1 T.E.2

READY
> 1 8.0 YES 999

(evNT)  Jrmefver Jre2 [stor] | rov |
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2. Press on the Timed Events Screen. The follovvmg prompt appears on the bottom
line of the screen as shown next.

METHODO0O SHTDN 0 PSI
EVENT TIME T.E.1 T.E.2

READY
> 1 8.0 YES 999

ENTER EVENT NUMBER |

Erd I KT =N

ez Jstor] ] eov |

3. Using the numeric keys, type the number of the Event that you wish to modify. You may
also use the cursor arrow keys to scroll through the list of Events. The following screen
shows that you selected Event 1.

METHODO00 SHTDN 0 PS!
EVENT TIME T.E.1 T.E.2

READY
> 1 YES 999

jevnt]  Jmme J7e1 Jres fstor]  |§ mov |

4. Ifyou want to create Event 2, press the key on the front panel of the pump. A
duplicate line of Event 1 is inserted below Event 1 and the cursor is over the time value.

METHODO00 SHTDN 0 PSI
EVENT TIME T.E.1 T.E.2

1 8.0 YES READY
> 2 YES 999

[evnt] | mme J7e1 Jres Jstor] | mov |

5. Enter a time value and press the key to set that value. Then press the soft key or
press the arrow keys to select the next entry that you wish to modify.

6. When you have finished making changes to the timed events, you can store the method

by pressing . The following prompt appears on the bottom line of the Timed Events
Screen.
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METHODOO SHTDN 0 PSI
EVENT TIME T.E.1 T.E.2

READY
> 1

YES 989

STORE METHOD

evnt]  Jowme]ves Jreo fstor] ] wov |

To store a method, refer to the procedure under "Storing a Method" in this chapter.

Setting the Pressure Limits

The following procedure describes how to set the operating pressure limits. You set a mini-
mum pressure value to detect leaks in the system. If the pressure goes below the minimum
pressure value, the pump shuts down. You set a maximum pressure value to protect your
column. If the pressure goes above the maximum pressure value, the pump shuts down.

METHODOO STORD SHTDN 0 PSI
DEFAULT
TIME FLOW
10.0 2.00
ELAPSED TIME *0.0
| Jruwp] TE. | Pres] sea | pir_] cnF] sTRT

1. Press @EX from the Main Isocratic Screen. The following screen appears.

METHODOO SHTDN 0 PSI

MINIMUM PRESSURE 0 PSi

MAXIMUM PRESSURE 6100 PSI

* IMPORTANT - CONSULT COLUMN INFO SHEET*
ELAPSED TIME *0.0

|1 Jwwfwmax] Jstor] | |

2. Press IIMA to highlight the minimum pressure limit value. Type the minimum pressure
limit value and press the key. If the operating pressure falls below this value, the
pump stops. The following screen shows the minimum pressure limit value set to 0 psi.
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Note The pressure units are set from the Instrument
Set-Up screen under the Configure menu.

METHODOO SHTDN 0 PSI

MINIMUM PRESSURE 0

MAXIMUM PRESSURE 6100 PSI

* IMPORTANT - CONSULT COLUMN INFO SHEET *
ELAPSED TIME *0.0.

|1 P wnfwax] Jsor] | |

3. Press to highlight the maximum pressure limit value. Type the maximum pres-
sure limit value and press the key. If the pumping pressure exceeds this value, the
pump stops. The following screen shows the maximum pressure limit value set to 6100
psi.

METHODOO SHTDN 0 PSI

MINIMUM PRESSURE 0 PSI

MAXIMUM PRESSURE 6188 PSI

* IMPORTANT - CONSULT COLUMN INFO SHEET "
ELAPSED TIME *0.0

1w fwax ] Isor] | |

4. Pressthe key to save all entries and return to the Main Isocratic Screen or press

to store this method. If you press BEH, the following prompt appears on the bot-
tom of the screen.

METHODOO SHTDN 0 PSI

MINIMUM PRESSURE 0 PSI

MAXIMUM PRESSURE 6100 PSI

* IMPORTANT - CONSULT COLUMN INFO SHEET *
STORE METHOD

1 P wnjwax] Jstor] | |

To store a method, refer to the procedure under "Storing a Method" in this chapter.
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Creating a Method - Binary and Quateinary Pump
Models

A method is a set of conditions used to affect the column separation of samples injected by
the autosampler. It consists of the solvent flow rate, the length of time the instrument
pumps solvent at the specified flow rate, the solvent composition, the gradient curvature
(how the solvent composition changes from one step to another) and the operating pressure
limits. It may also include provisions for initiating timed events during the chromatography
portion of the method, as well as a means of limiting the amount of time the instrument con-
tinues to pump solvent after the method time expires (also referred to as the ready time).

This section describes how to create an isocratic method and a gradient method on the
following Series 200 LC Binary and Quaternary Pumps.

e 200 LC Pump Binary Version (50/60 Hz), N291-0101

® Series 200 LC Pump Quaternary Version (50/60 Hz), N291-0102

e Series 200 BIO LC Pump Binary Version (50/60 Hz), N291-0201

e Series 200 BIO LC Pump Quaternary Version (50/60 Hz), N291-0202

In an isocratic method, the Series 200 LC Pump mixes the solvents at a fixed composition

throughout the separation. In a gradient method the Series 200 LC Pump mixes and
changes the solvent composition throughout the separation.

Both the isocratic and gradient methods defined in this section assume the methanol and
water solvents are in the following pump reservoirs.

Reservoir Solvent
A Methanol
B Not used
C Not used
D Water

The components of the Main Quaternary Screen are described next. This is followed by an
overview of the isocratic and gradient methods that will be set up in the procedures in this
section. Remember, the values used in these methods are the ones needed to run an analysis
of the Universal Test Mix (P/N 0089-0893).

Lastly, the procedures themselves are described. You will use the , IE, and soft
keys which are accessed from the Main Quaternary Screen to define the methods.

Note that the main difference between setting up the isocratic method and the gradient
method (on a binary or quaternary pump) involves defining the solvent composition changes
for the gradient method. The procedures for setting up the timed events, defining a ready
time, and setting the pressure limits are the same for both methods.
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Description of the Quaternary Method Screen

Method Status Current Pumping Conditions

Method Number

Current Pressure
Method Name\ Pump ftatus

\ \
[ METHO STORD SHTDN / 0 PSI

-DEF
—
< TEP TIME FLOW %A %8B %C %D CURV

w 200 0.0 0.0 0.0 100 " 0.0 >
ELAPSED TIME ~ ~+0.0 ——— Elapsed Time
| DR | ~_
Soft Key
Labels
Table 4-2. Description of the Quaternary Method Screen.
Item | Description
Method Name Type up to eight characters to identify your method.
Method Number Type a method number so that you can identify the method

for storage and linking together method in an automated
sequence. You can assign up to 20 different methods.

Method Status ' STORD displays when the method is stored in memory.

CHNGD displays when you change a method value.
CHNGD remains displayed until you store the method.

This field is blank when you are creating a new method.

Current Pumping Conditions The current values showing what the pump is doing at this
exact moment.

After pressing the QI key, the method parameters are
displayed.
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Item

Description

Pump Status

SHTDN displays when the pump is not running.

START displays when you start the pump and it is pump-
ing to achieve the minimum pressure value that is set.
When START is displayed, the keyboard is locked.

EQUIL displays while Step 0 is running.
READY displays when the time in Step 0 expires.

RUNO1-RUN19 displays when the pump is running. The
number (01-19) corresponds to the step number.

HOLDO01-HOLD19 displays when the hold key is pressed.
The number (01-19) corresponds to the step number.

Pump Pressure

Displays the current pressure value and units.

Elapsed Time

Total time in minutes that has elapsed since pressing the
pump key.

Soft Key Labels

Displays the options available to you on this particular
screen.

Isocratic Method:

For the isocratic method, the solvent composition is 70% A and 30% D. The method consists
of a 10 minute equilibration step (step 0), an indefinite ready time during which the pump
will run at equilibration conditions until the (Crun ) key is pressed, and a 5 minute chroma-
tography run (step 1). The time line for the isocratic method is shown graphically in Figure

4-1.

Pump Method

— — B
- Equilibrationl___. Ready Time — Chromatography Run __ Equilibration —
10 min. 0 - 999 min. 5 min. 0 min. 10 min.
—— Step 0 —> RDY »— Step 1 —»——Step 2—>——Step 0—>
P to start chromatograph
ress (o) run at any time grapiy

Figure 4-1. Time line representation of an isocratic analysis.
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Gradient Method:

The gradient method consists of a 10 minute equilibration step (step 0), an indefinite ready
time during which the pump will run at equilibration conditions until the (run ) key is
pressed, and a three-step chromatography run. The steps in the chromatography run
include:

e Step 1 which runs for 5 minutes at a solvent composition of 10% A and 90% D.

* Step 2 which runs for 5 minutes and during which time the solvent composition changes
from 10% A and 90%D to 70%A and 30%D.

e Step 3 runs for 5 minutes at a solvent composition of 70%A and 30%D.
The manner in which the solvent composition changes in going from one step to another (in

this method, from step 1 to step 2) is determined by the solvent composition curve for the
gradient method at each step.

Solvent Composition Curves

When the time expires in the current step of a gradient method, the solvent composition can:
¢ change instantaneously to the solvent composition of the next step, or,

¢ change gradually to the solvent composition of the next step by a linear or proportional
relationship over the specified time.

You select the method of change during the method setup by entering an appropriate value
in the CURV data field. For example, a value of “0” represents an instantaneous change; a
value of “1” represents a linear change. Figure 4-2 shows the relationship between curve
number and the rate of solvent composition change. You can select up to 176 different curves
(by selecting curve values 0.1 to 9.9).

Percent Strong Solvent ——3

Time ——-

Figure 4-2.  Graphic representation of selected solvent composition curves.
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The time line for the gradient method is shown graphically in Figﬁre 4-3.

Pump Method

— e —
Hold This
Concentration
G Rg . 3 min.
radient .
/—- Step 3 —>
Ready | Begin ,,@2'1'
Equilibration Time Run 6@ Equilibration
10 min. 0-999min.| Smin. / 10 min.
— Step 0—>—RDY->— Step 1> 70% MeOH — Step 0—>
30% Water .
Gradient
Curves
10% MeOH 10% MeOH 10% MeOH
90% Water ? 1\ 90% Water 90% Water
Press (run ) to start chromatography

run at any time.

Figure 4-3. Time line representation of this gradient analysis.
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Setting the Flow Rate and Solvent Combosiﬁon for an Isocratic
Method

Note: If you are interested only in setting up a gradient method, go to “Setting the Flow
Rate and Solvent Composition for a Gradient Method” in this chapter.

To set the flow rate and solvent composition for an isocratic method follow these steps.

METHODOO STORD SHTDN 0 PSI
DEFAULT A : .
STEP TIME FLOW %A  %B %C %D CURV
0 100 200 00 00 00 100 0.0 -
ELAPSED TIME *0.0
| DIR |

1. Press MM from the Main Quaternary Screen. The data field for Time becomes high-
lighted.

METHODOO SHTDN 0 PSI
STEP TIME FLOW %A %B %C %D CURV

>0 200 0.0 0.0 0.0 100

ELAPSED TIME *0.0

step]  Inew] J  Istor] 1 |

2. Using the numeric keys, type a time value and press the key. In this example we
will leave the time at 10.0 minutes.

Note:

Pressing allows you to select a step number. However, since this is the Default
method, it only has Step 0. We will show you how to use this later when you modify a
method.

Pressing will cancel all of the changes you have made so far to screen and allow
you to create a new method.

Pressing allows you to store the current method under a new method number and
name. For more information, refer to "Storing a Method" in this chapter.
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METHODOO SHTDN 0 PSi
STEP TIME FLOW %A %B %C %D CURV

>0 10.0 0.0 0.0 0.0 100

ELAPSED TIME *0.0

step ]  fnew] |  Istor] | |

3. Type the flow rate value and press the key. In this example we will leave the flow
rate at 2.00 mI/minute. ‘

METHODOO SHTDN 0 PSI
STEP TIME FLOW %A %B %C %D CURV

>0 10.0 2.00 0.0 0.0 100

fectindbods

ELAPSED TIME *0.0

ster]  fnew] ]|  Istor] | |

4. Type the 70 for the % of Reservoir A (methanol) and press the key. Notice that the
%D automatically changes to 30%.

METHODOO SHTDN 0 PSI
STEP TIME FLOW %A %B %C %D CURV

>0 100 2.00 70.0 0.0 30

ELAPSED TIME *0.0

step ] Inew] §  Isor] 1 |

5. Since we are not going to make any changes to this solvent concentration for Step 0, you
can:

Press the key three times to move the cursor to the time value in Step 1.
or

Press the key to make Stepl a duplicate of Step 0. Then move the cursor to the
time value by pressing the left arrow key three times.
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METHODOO SHTDN 0 PSI

STEP TIME FLOW %A %B %C %D CURV
0 10.0 2.00 70.0 0.0 0.0 30

>1 2.00 70.0 0.0 0.0 30

ELAPSED TIME *0.0

ster]  Jwew] §| Istor] 1

6. Type a time value for Step 1 and press the key. In this example, we will type a time
of 5 minutes.

METHODOO SHTDN 0 PSI

STEP TIME FLOW %A %B %C %D CURV
0 10.0 70.0 0.0 0.0 30

>1 5.0 70.0 0.0 0.0 30

ELAPSED TIME *0.0

ster]  Iwew] 1 Istor] ] |

7. Since we are not creating Step 2, we can assign a method number and method name by
pressing and answering the prompts. For a detailed procedure, refer to "Storing a
Method" in this chapter. The following screen shows that we named the method UTM

and stored the method as number 1.

METHODO1 STORD SHTDN 0 PSI

UTM
STEP TIME FLOW %A %8B %C %D CURV

0 10.0 200 70.0 0.0 0.0 30.0 0.0

ELAPSED TIME *0.0

[view | pume] e ] pres| sea | pir | onrc] sTrr)
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Setting the Flow Rate and Solvent Composition for a Gradient
Method

To set the flow rate and solvent composition for a gradient method, follow these steps.

METHODOO STORD SHTDN 0 PSI
DEFAULT
STEP TIME FLOW %A %B %C %D CURV
0 10.0 2.00 0.0 0.0 0.0 100 0.0
ELAPSED TIME
I o e e S R T

1. Press BMIA from the Main Quaternary Screen. The data field for Time becomes high-
lighted.

METHODOO SHTDN 0 PSI
STEP TIME FLOW %A %B %C %D CURV

>0 200 0.0 0.0 0.0 100

L3

ELAPSED TIME *0.0

ster]  Iwew] | fstor] ]

2. Using the numeric keys, type a time value and press the key. In this example we
will leave the time at 10.0 minutes.

Note:

Pressing allows you to select a step number. However, since this is the Default
method, it only has Step 0. We will show you how to use this later when you modify a
method.

Pressing will cancel all of the changes you have made so far to screen and allow
you to create a new method.

Pressing allows you to store the current method under a new method number and
name. For more information, refer to "Storing a Method" in this chapter.
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METHODOO SHTDN 0 PSI
STEP TIME FLOW %A %B %C %D CURV

>0 10.0 0.0 0.0 0.0 100

ELAPSED TIME *0.0

ster]  Inew] | fstor]l 1 |

3. Type the flow rate value and press the key. In this example we will leave the flow
rate at 2.00 mI/minute. '

METHODOO SHTDN 0 PSI
STEP TIME FLOW %A %B %C %D CURV

>0  10.0 2.00 0.0 0.0 100

ELAPSED TIME *0.0

ster ] Inew] | fstor] | ]

4. Type 10 for the % of Reservoir A (methanol) and press the key. Notice that the %D
automatically changes to 90%.

METHODOO SHTDN ¢ 0 PSi
STEP TIME FLOW %A %B %C %D CURV

>0 10.0 2.00 100 0.0 90

ELAPSED TIME 0.0

ster]  fnew] | Isvor] | |

5. Since we are not going to make any changes to this solvent concentration for Step 0, you
can:

Press the key three times to move the cursor to the time value in Step 1.
or

Press the key to make Step 1 a duplicate of Step 0. Then move the cursor to the
time value by pressing the left arrow key three times.
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METHODOO
STEP TIME
0 100

> 1 L

SHTDN 0 PSI
FLOW %A  %B %C %D  CURV
200 100 00 00 90
200 100 00 00 90
ELAPSED TIME *0.0
ste]  Inew] | fstorl ] |

6. Type a time value for Step 1 and press the key. In this example, we will type a time

of 5 minutes.

METHODOO
STEP TIME
0 10.0
> 1 5.0

SHTDN 0 PSI
FLOW %A %B  %C %D CURV
200 100 0.0 0.0 90
200 100 0.0 0.0 90
ELAPSED TIME *0.0
step ] fnew] - fstor] | |

7. Since we are not going to make any changes to this solvent concentration for Step 1, you

can:

Press the key eight times to move the cursor to the %A value in Step 2.

or

Press the key to make Step 2 a duplicate of Step 1 as shown in the next screen.

METHODOO

STEP TIME
1 5.0

>2 50

SHTDN 0 PSI
FLOW %A %B %C %D CURV
10.0 0.0 0.0 90
10.0 0.0 0.0 90
ELAPSED TIME *0.0

stepJHarfnew] | Jstor] ] |

8. Move the cursor to the %A value by pressing the right arrow key once. Type 70 for the %

of Reservoir A (methanol) and press the key. Notice that the %D automatically
changes to 30% and a value of 0.0 appears under CURV. Press the right arrow key three

times to highlight the CURV value and type 1.
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Also notice that appears. Press to make this step a HALT step. HALT stops
the pump after the time in the previous step expires. You can remove the HALT step by

highlighting HALT and pressing the key.

METHODOO SHTDN 0 PSI
STEP TIME FLOW %A %B %C %D CURV

1 5.0 2.00 10.0 0.0 0.0 90
>2 5.0 2.00 700 0.0 0.0 30

ELAPSED TIME *0.0

step fnar fnew]  §  fstor] |

The solvent composition will change linearly from 10% to 70% A over a time a five min-
utes, then Step 2 will run at 70% MeOH/Water for five minutes.

9. Press the key to move the cursor to the time value in Step 3.

or

Press the key to make Step 3 a duplicate of Step 2. Then move the cursor to the
time value by pressing the left arrow key four times as shown in the next screen.

METHODOO SHTDN 0 PSI
STEP TIME FLOW %A %B %C %D CURV
2 5.0 2.00 70.0 0.0 0.0 30 1.0

2.00 700 0.0 0.0 30

>3

ELAPSED TIME *0.0

step fracrinew] | Jstor] ]

10. Type a time value of three minutes and press the key to hold at the top of the gra-
dient.

METHODOO SHTDN 0 PSI
STEP TIME FLOW %A %B %C %D CURV
2 5.0 2.00 0.0 0.0 30 1.0

>3 3.0 2.00 0.0 0.0 30

ELAPSED TIME *0.0

step farfnew] §  Qstor] ]

11. Since we are not creating Step 4, we can assign a method number and method name by

pressing and answering the prompts. For a detailed procedure, refer to "Storing a
Method" in this chapter. The following screen shows that we named the method UTM-

GRAD and stored the method as number 1:
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METHODO1 STORD SHTDN 0 PSI

UTM-GRAD

STEP TIME FLOW %A %B %C %D CURV
0 10.0 2.00 100 0.0 0.0 90.0 0.0

ELAPSED TIME *0.0

[view | pump] TE | pres] sea | o | cnrs] strr|

Setting Timed Events and a Ready Time

The steps in this section are the same for either an isocratic method or a gradient method.

Timed events control the relay contact closures which, in turn, control auxiliary instruments
(for example, a column switching valve, fraction collector, autosampler, etc.). When actu-
ated, the relays close for two seconds, then reopen. You can actuate two timed events (TE1
and TE2) a maximum of 20 times while running the method.

The ready time (READY) value is the number of minutes the pump runs after the time in
Step O ends. A time of 999 indicates that the pump will run indefinitely with the displayed
parameters. If you want to automatically stop the pump when no sample has been injected
or the run key has not been pressed, enter a ready time value of less than 999. You can use
this as a way to conserve solvent after an automated sequence has ended. For example, a
ready time of 10 minutes stops the pump 10 minutes after the ready time has begun.

The following procedure describes how to set timed events.

METHODOO STORD SHTDN 0 PSI
UTM
STEP TIME FLOW %A %B %C %D CURV
0 10.0 2.00 10.0 0.0 0.0 5.0 0.0
ELAPSED TIME *0.0
[view | puwe] te. | pres| sa | oi | enre] star]

1. Press from the Main Quaternary Screen. The Timed Events Screen appears and
the data field for Time is highlighted.
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2. Type a time value and press (enter). The cursor moves to the T.E.1 data field.

3. Press to set T.E.1 to activate at this time or press to move the cursor to the
T.E.2 data field. The following screen shows that T.E.1 is set to activate at 11 minutes.

METHODOO SHTDN 0 PSI
EVENT TIME T.E.1 T.E.2

' READY
> 1 999

levwr]  Jomef et Jrez Jsvor] | rov |

METHODOO SHTDN 0 PSI
EVENT TIME T.E.1 T.E.2

READY
> 1 11.0 999

jevwt]  Jme]Ter ez fsvor] | rov ]

METHODOO SHTDN 0 PSI
EVENT TIME T.E.1 T.E.2

READY
> 1 11.0

999

[evnt]  Jrme ] 7e1 Jre2 Jstor] ] rov

4. Press to set this entry. The cursor moves to T.E.2.
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METHODOO SHTDN 0 PSI
EVENT TIME T.E.1 TE.2

READY
> 1 1.0 YES 999

levnr]  Jrweter Jre2 Jstor] | rov |

5. Press [@ to set T.E.2 to activate at this time or press if you do not want to acti-
vate T.E.2. The cursor moves to the Time value for Event 2.

6. Repeat the above procedure to set timed events for Event 2 or set a READY time value.

7. Press M. The cursor moves to the time value under READY.

METHODOO SHTDN 0 PSI
EVENT TIME T.E.1 T.E.2

READY
> 1 11.0 YES

evnt]  Jrme]ver fre2 Jstor] | Rrov |

8. Determine the number of minutes that you want the pump to run after the Step 0 time
elapses. For example, if you type 10, the pump will run for 10 minutes then stop. If you
type 999, the pump will run until you press

9. Pressthe key to redisplay the current method.
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Modifying Timed Events
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If you need to make changes to the timed events, foll.ow these steps.

0 PSI

%D
30.0

CURV
0.0

*0.0

METHODOO STORD SHTDN
UTM
STEP TIME FLOW %A %B %C
0 100 200 700 0.0 0.0
ELAPSED TIME
[view | pume] Te | pres] sea | oir ] cnFe] strr)

1. Press from the Main Quaternary Screen to go to the Timed Events Screen.

METHODO0 SHTDN
EVENT TIME T.E.1 T.E.2
> 1 11.0 YES

0 PSI

READY
999

levnt]  Jome]ver Jre2 fstor] | rov |

2. Press on the Timed Events Screen. The following prompt appears on the bottom

line of the screen as shown next.

ENTER EVENT NUMBE

METHODO0O SHTDN
EVENT TIME T.E.1 T.E.2
> 1 11.0 YES

0 PSI

READY
999

[evwt]  QmweJ7en Jreo [stor] [ rov

3. Using the numeric keys, type the number of the Event that you wish to modify. You may
also use the cursor arrow keys to scroll through the list of Events. The following screen

shows that you selected Event 1.
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METHODOO SHTDN 0 PSI
EVENT TIME T.EA1 T.E.2

READY
> 1 YES 999

evwr]  Jvwmefer Jrea [stor] | rov |

4. If you want to create Event 2, press the key on the front panel of the pump. A
duplicate line of Event 1 is inserted below Event 1 and the cursor is over the time value.

METHODO00 SHTDN 0 PSI
EVENT TIME T.E.1 T.E.2

1 11.0 YES READY
> 2 YES 999

evnt]  Jrme]Ter Jve2 Jstor] | rov |

5. Enter a time value and press the key to set that value. Then press the soft key or
press the arrow keys to select the next entry that you wish to modify.

6. When you have finished making changes to the timed events, you can store the method

by pressing BfEl. The following prompt appears on the bottom line of the Timed Events
Screen.

METHODOO SHTDN 0 PSI
EVENT TIME T.E.1 TE.2

READY
> 1 999

STORE METHOD

evnt] [ rmef 7e1 Jre2 fstor] | Rrov |

To store a method, refer to the procedure under "Storing a Method" in this chapter.
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Setting the Pressure Limits

The following procedure describes how to set the operating pressure limits. You set a mini-
mum pressure value to detect leaks in the system. If the pressure goes below the minimum
pressure value, the pump shuts down. You set a maximum pressure value to protect your
column. If the pressure goes above the maximum pressure value, the pump shuts down.

METHODOO STORD
UTM

STEP TIME FLOW %A %B %C %D CURV
0 10.0 200 700 0.0 0.0 30.0 0.0~

.0 .
Lview | puwe] Te_J pres] sea | oir | onre] strr]

SHTDN 0 PSI

ELAPSED TIME "0

1. Press BN from the Main Quaternary Screen. The following screen appears.

METHODOQO SHTDN 0 PSI

MINIMUM PRESSURE

MAXIMUM PRESSURE
* IMPORTANT - CONSULT COLUMN INFO SHEET *

L1 I wnfwax] JIstor] |

) PSI
6100 PSI

ELAPSED TIME *0.0

2. Press N to highlight the minimum pressure limit value. Type the minimum pressure
limit value and press the key. If the operating pressure falls below this value, the
pump stops. The following screen shows the minimum pressure limit value set to 0 psi.

Note The pressure units are set from the Instrument

Set-Up screen under the Configure menu.

METHODOO SHTDN 0 PSI

MINIMUM PRESSURE
MAXIMUM PRESSURE

° IMPORTANT - CONSULT COLUMN INFO SHEET *

___ 1 Jwwfwmax] Jsor] | |

PSt
6100 PSI

ELAPSED TIME *0.0




Creating a Method - Binary and Quaternary Pump Models Creating Methods and Sequences

3. Press X to highlight the maximum pressure limit value. Type the maximum pres-
sure limit value and press the key. If the pumping pressure exceeds this value, the
pump stops. The following screen shows the maximum pressure limit value set to 6100
psi.

METHODOO SHTDN 0 PS!

MINIMUM PRESSURE 0 PSI

MAXIMUM PRESSURE 6100 PSI

* IMPORTANT - CONSULT COLUMN INFO SHEET*
ELAPSED TIME 0.0

1 QT wwjwax] Isor] | |

4. Pressthe key to save all entries and return to the Main Quaternary Screen or

press to store this method. If you press , the following prompt appears on the
bottom of the screen.

METHODOO SHTDN 0 PSI
MINIMUM PRESSURE 0 PSI
MAXIMUM PRESSURE 6100 PSI
* IMPORTANT - SULT COLUMN INFO SHEET *

STORE METHOD

1 T wnfwax] Jsor] | |

To store a method, refer to the procedure under "SiorinQ a Method" in this chapter.
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Modifying a Method

You can modify any data field parameter in the method screen at any time - even while that
parameter is currently running. This provides you with total control and flexibility over
your method and analysis. The example in this section uses a gradient method. To modify
the displayed method appearing in the Main Quaternary Screen, follow these steps.

METHODOO STORD SHTDN 0 PSI

UTM

STEP TIME FLOW %A %B %C %D CURV
0 10.0 2.00 70.0 0.0 0.0 30.0 0.0

ELAPSED TIME . "0.0.

[view | puwe] Te_] pres] sea | oir | onec] strr]

1. Press from the Main Quaternary Screen. The data field for the first parameter,
Time, is highlighted.

METHODOO SHTDN 0 PSI
STEP TIME FLOW %A %B %C %D CURV

2.00 10.0 0.0 0.0 100
1 5.0 200 10.0 0.0 0.0 90.0
ELAPSED TIME *0.0

ster] ~ Iwnew] ] Istor] 1

The carrot (>) indicates the current STEP.

2. Press the arrow keys to move the cursor to the value that you wish to modify. If you
know which STEP you want to modify, press BiZal.

METHODOO SHTDN 0 PSI
STEP TIME FLOW %A %B %C %D CURV

>0 4 200 100 00 00 100
1 50 200 100 00 00 900

ENTER STEP NUMBER

ster]  fnew] | Istor] 1

3. Type the step number, and press the key to display that step. In the following
example step 3 is selected.
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METHODOO
STEP TIME

2
>3

SHTDN

FLOW %A %B %C %D

2.00 70.0 0.0 0.0 30.0
2.00 10.0 0.0 0.0 90.0
ELAPSED TIME

step]  fnew] | Isror] |

0 PSI

CURV
1.0
1.0

*0.0

If you want to add another STEP as a duplicate of the current STEP, press

the key.

If you want to delete the current STEP, press the key.

4. After modifying the displayed parameters, press the key to save all changes and
return to the top level Main Quaternary Screen as shown here.

METHODOO

UT™

STEP TIME
0 10.C

CHNGD SHTDN

FLOW %A %B %C %D

2.00 70.0 0.0 0.0

ELAPSED TIME

(view | pump] ] Pres] sea ] oir | enrel sTrr)

30.0

0 PSI

CURV
0.0

0.0

Notice that CHNGD is displayed on the top line to indicate that the method has been

changed.

4 -31
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Storing a Method

To store the current method, follow these steps. The example in this section uses a gradient
method.

METHODOO STORD SHTDN 0 PSI
DEFAULT
STEP TIME FLOW %A %B %C %D CURV
0 10.0 200 0.0 0.0 0.0 100 0.0
ELAPSED TIME *0.0
, | DIR_|

1. Press IEEM from the Main Quaternary Screen. The following screen appears with a
prompt in the last line.

METHODOO STORD SHTDN
METHOD NAME LAST MODIFIED

> 2 UTM 02-FEB-1994 12:00

STORE (STOR) OR RECALL (RCL) A METHOD ?

1 1 drot | [Isror]l |

2. Press . The Store Method prorhpt appears in the last line of the screen with the
first available number highlighted.

METHODOO STORD SHTDN
METHOD NAME LAST MODIFIED

> 2 UTM 02-FEB-1994 12:00

STORE METHOD: 02

3. Type a number (between 1 and 19) that you wish to assign to the method.
Then press (in this example, we use method number 19).

Note: If the method number already exists, the following prompt appears in the last line
of the screen:

OVERWRITE EXISTING METHOD? (Y/N) N
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4. Respond to the prompt by pressing the b or [—0 l key. Pressing the key
returns you to the Main Quaternary Screen (which displays the current method).

Pressing the key prompts you to name the method.

If the method number does not exist, the following prompt displays on the bottom line of
the screen:

NAME METHOD? (Y/N) N

5. Respond to the prompt by pressing the 1169 or [0 () key. Pressing the key dis-

plays the method with the method number that you just assigned. Pressing the
key prompts you to name the method using up to eight characters:

METHOD19 STORD 0 PSI
ABCDEFGHIJ USE CURSOR AND SEL TO
KLMNOPQRST SELECT, BKSP TO BACKSPACE
UVWXYZ- PRESS ENTER WHEN COMPLETE
0123456789

1 fexse] Jse] 1 |

6. Press the arrow keys to highlight a letter or number, then press the key to select
and enter that choice. Press the Bl key to erase a selected letter or number. The fol-
lowing screen shows that we named Method 19 UTM-ASSY.

METHOD19 STORD 0 PSI
ABCDEFGHW USE CURSOR AND SEL TO
KLMNOPQRST SELECT, BKSP TO BACKSPACE
UVWXYZ- PRE TER WHEN COMPLETE

0123456789

--m--—-

7. Press the key to accept the name. The Main Quaternary Screen reappears with
the information displayed for the stored method.

METHOD19 STORD SHTDN 0 PSI

UTM-ASSAY

STEP TIME FLOW %A %B %C %D CURV
0 100 200 C.0 0.0 0.0 100 0.0

ELAPSED TIME

mmmm
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Recalling a Method

The Series 200 LC Pump can store up to 20 methods. To recall a stored method follow these
steps. The example in this section uses a gradient method.

METHODOO STORD SHTDN . 0 PSI
DEFAULT
STEP TIME FLOW %A %B %C %D CURV
0 10.0 200 0.0 0.0 0.0 100 0.0
ELAPSED TIME *0.0
| Pump) | DIR_

1. Press IEM from the Main Quaternary Method. The following screen appears.

METHODOO STORD SHTDN
METHOD NAME LAST MODIFIED

> 2 UT™ 02-FEB-1994 12:00

STORE (STOR) OR RECALL (RCL) A METHOD ?

1 1 drot | Jstor] |

2. Press M. The Recall Method prompt appears in the last line of the screen.

METHODOO STORD SHTDN
METHOD NAME LAST MODIFIED

> 2 UT™M 02-FEB-1994 12:00

RECALL METHOL |

1 1 drct | Isrorl | |

3. Type the number of the method you wish to recall and press (enter).

The recalled method appears and is ready to run.
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Deleting a Method

To delete a stored method, follow these steps.

Creating Methods and Sequences

METHODOO STORD SHTDN 0 PSI
DEFAULT
STEP TIME FLOW %A %B %C %D CURV
0 100 2.00 0.0 0.0 0.0 100 0.0
ELAPSED TIME *0.0
view | puwe] e ] pres] sea ] oiw | onre ster]

1. Press IEIM from the Main Quaternary Screen. The following screen appears.

METHODOO STORD SHTDN
METHOD NAME LAST MODIFIED
> 2 UTM 02-FEB-1994 12:00
19 UTM-ASSY

STORE (STOR) OR RECALL (RCL) A METHOD ?

05-FEB-1994 07:52

1 | fret | Istor]l | |

2. Select the method you wish to delete by pressing the up and down arrow keys until the

desired method appears to the right of the carrot (>).

3. Press the key. The following prompt appears in the last line of the screen:

DELETE METHOD? (Y/N)

Respond to the prompt by pressing the E .! or IO ﬂ key. Pressmg the u key

redisplays the prompt:

STORE (STOR) OR RECALL (RCL) A METHOD ?

Pressing the deletes the method and redisplays the prompt:

STORE (STOR) OR RECALL (RCL) A METHOD ?

4. Pressthe key to return to the Main Quaternary Screen which displays information

about the current method.
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Creating a Sequence

A Sequence is a series of stored methods that are linked together. The procedures in this
section describe how to create a Sequence on the Series 200 LC Pump in a manner that
allows you to use the injection information from the Sequence on the Series 200 LC
Autosampler to ensure that the Pump Sequence produces the exact chromatographic condi-
- tions required to affect the separation of the samples in the Autosampler Sequence.

Rules for Creating a Sequence

1. If you have not already done so, you need to create and store in the Pump’s Directory all
of the methods that you intend to include in the Sequence.

2. Methods used in a Sequence must have a STEP 1 (or more stepé) in the method.

3. The maximum number of methods comprising a sequence is 10. -

4. If you have previously defined a sequence, you will be able to overwrite (but not delete)
methods that you have stored and assigned to the sequence, as long as you have not
linked the sequence. Once you link the sequence, you cannot overwrite or delete any of
the methods in the sequence.

5. A Sequence can be linked at any time, even while the system is currently running a
method.

6. You can only modify a Sequence when it is not linked.

Identifying the Methods to Include in a Sequence

Before defining the sequence, you need to view the methods stored in the Pump’s Directory
so that you can identify the numbers and names of the methods you want to include in the
Sequence.

The example used in this section assumes you have a binary or quaternary pump model so
the top level screen is the Main Quaternary Screen.

METHODOO STORD SHTDN 0 PSI

UTM

STEP TIME FLOW %A %B %C %D CURV
0 10.0 2.00 700 0.0 0.0 30.0 0.0

ELAPSED TIME

*0.0
[view ] pume] TE | Pres| sea | oir ] onre] sTrr)

1. Press IEIM from the Main Quaternary Screen and the Directory Screen appears.
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DIRECTORY SCREEN
METHODOO STORD SHTDN
METHOD NAME LAST MODIFIED
2 UTM 02-FEB-1994 12:00
> 19 UTM-ASSY 05-FEB-1994 07:52

STORE (STOR) OR RECALL (RCL) A METHOD ?

1 1 drce | [Isorl 1 |

2. Press the up and down arrow keys to view the stored methods. Write down the method
numbers and names that you intend to use in the Sequence.

3. Press to go back to the Main Quaternary Screen.

METHODOO STORD SHTDN 0 PSI

UT™m '

STEP TIME FLOW %A %B %C %D CURV
0 100 200 700 0. 0.0 30.0 0.0

ELAPSED TIME 0.0

[view | pump] TE. ] pREs] seq | oir | cnre] sTrT)

Defining the Sequence

Press BEZM from the Main Quaternary Screen to display the Sequence Screen:

SEQUENCE
SET METHOD  FIRST LAST INJ
> 1 0 1 1 0

[seT_JmevH] 1T Juast] g Junk] ] oeLq)

Refer to Table 4-3 for a description of the Sequence Screen data field parameters.
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Table 4-3. Description of the Sequence Screen Data Field Parameters.
Parameter Description
SET The identification of a line in the Sequence. You can have from 1 to 10 sets.
METHOD The number of the stored method that controls the set. The method MUST
be stored and it must contain one or more STEPS.
FIRST Set this to 1 for every set in the Pump Sequence.
LAST Set this to 1 for every set in the Pump Sequence.
INJ Set this number equal to the number in the Injections data field for each

set in the Autosampler Sequence. The Injections for each set in the
Autosampler Sequence corresponds to the total number of injections per-
formed for the method in that set on the Autosampler for samples and/or
calibrants.

DELQ Pressing this soft key deletes the entire sequence so that you can generate
a new sequence.

1. Type the number of the stored method that you wish to use in this set and press (enter).
The cursor moves to the FIRST vial position. The following example shows that Pump
Method 2 was selected: :

SEQUENCE
SET METHOD  FIRST LAST INJ
> 1 2 1 0

seT_JmerH) st Jiast] mo Junk] | oea)

2. Set each first and last vial number for each set in the Pump Sequence to 1. After the
First entry, press (enter); then press again after the Last entry. The data field for Inj
will then be highlighted as shown in the following Sequence Screen.

SEQUENCE
SET METHOD  FIRST LAST INJ
> 1 2 1 1 06

seT_JmeTH] 1sT Juast] ing Junk] | oo

4 - 38
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3. For each set in the Pump Sequence, enter the number that appears in the Injection field
of the Autosampler Screen for the corresponding set.

The Injections field on the Autosampler Sequence represents the total number of injec-
tions performed for the method in that set.

The correspondence between the Pump Sequence and Autosampler Sequence screens is
shown next.

PUMP SEQUENCE SCREEN
SEQUENCE
SET METHOD  FIRST LAST INJ
> 1 2 1 1

[seT_JwmeH] 1sT JuasT] g Junk] |

AUTOSAMPLER SEQUENCE SCREEN

SEQUENCE
SET  METHOD INJECTIONS

> 1 3 UTM @/
2 5 UTM-ASSAY 3

ENTER METHOD NUMBER (0 - 19)

-----_

To create another SET, go to step 4. If you are finished at this point, go to step 5.

4. To create another set (SET 2) in the Pump Sequence, press or (insert). A second set,
identical to SET 1 (except for the Inj field which is zero), is added as shown next.

SEQUENCE
SET METHOD FIRST LAST INJ
1 2 1 1 6
> 2 s 2 1 1 0

[ser_Jwmerr) 15T Juast] g Junk] ] oeio]

Edit each of the fields as described in steps 1 to 3 (remember to set First and Last to 1).
Press (enter) or to add up to a total of 10 sets.

Note: if you want to remove any of the sets, press the key.
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5. To link the Sequence to the method in SET 1, press IR .

To complete the Sequence, press (mwm). This saves the entries in the Sequence Screen
and returns you to the Main Quaternary Screen which displays the information about
the current method.

Printing a Method

To obtain a copy of the method, you can print the current method to an external printer.

1. Connect the printer cable to the RS-232 port on the rear of the Series 200 LC Pump.

METHODOO STORD SHTDN © OPSIT

DEFAULT

STEP TIME FLOW %A %B %C %D CURV
0 10.0 2.00 0.0 0.0 0.0 100 0.0

ELAPSED TIME 0.

0
Lview | pume] Te | pres] sea | oir | onro] sTrr]

2. Press @A to display the Configure Screen.

CONFIGURE
INST — INSTRUMENT SETUP
COMM — COMMUNICATIONS
DIAG — DIAGNOSTIC TESTS
CAL — CALIBRATION
LOG — INSTRUMENT LOG
[nsT Joommfoiac foar Jioc | 1 T ]

3. Press to display the Communication Screen.

COMMUNICATION

PRINTER
1020

nonefPRNTR1020] ] f 1 |

4 -40
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Press to select PRINTER. Set your printer to the following settings:

Baud Parity Data Bits | Stop Bits

2400 * None 8 1

4. Press to display the Configure Screen.

CONFIGURE
INST - INSTRUMENT SETUP
COMM — COMMUNICATIONS
DIAG — DIAGNOSTIC TESTS
CAL — CALIBRATION
LOG — INSTRUMENT LOG
I I e

5. Press to display the Main Quaternary Screen.

METHODO1 STORD SHTDN Q01.10.00 0 PSI
UtTM™m
STEP TIME FLOW %A %B %C %D CURV
0 10.0 2.00 70.0 0.0 0.0 30.0 0.0
ELAPSED TIME 0.0
view | pump] TE | Pres] sea | bir | onrc] strr]

Select and display the method that you want to print.

6. Press @IA. The Pump Screen appears.

METHODOO SHTDN 0 PSI
STEP TIME FLOW %A %B %C %D CURV

>0 200 0.0 0.0 0.0 100

ELAPSED TIME “0.0

step ] * Inew] | Istorfernt] |

Notice that the key appears. This key only appears if you have selected PRINTER
in the Communication Screen.

7. Press to print a copy of your displayed method.

4 -4]
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This chapter describes how to run Methods and Sequences on isocratic, binary and quater-
nary models of the Series 200 LC Pump for the analysis of the Universal Test Mix

(P/N 0089-0893). It includes the following topics:

¢ Before You Begin (Operating Summary and Preparing Your Mobile Phase)

¢ Running the Isocratic Pump Models

* Running the Binary or Quaternary Pump Models

¢ Running a Sequence

e Shutting Down the Pump (Short-term and Long-term)
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Before You Begin

Before you run the pump, read the information contained in this section.

Operating Overview

The Series 200 LC Pump delivers mobile phase at the flow rate and composition displayed
on the top level screen, the Main Isocratic Screen (for isocratic pump models) or the Main
Quaternary Screen (for binary and quaternary pump models).

These two main screens, discussed in detail in Chapter 4, are repeated here for your conve-
nience.

Method Status Current Pumping Conditions

Method Number
Current Pressure
Method Name\ Pump Status

METHO -@ STORD SHTDN 0 PSI
-DEFAULT
TIME ~ FLOW
100 2.00
ELAPSED TIME 00— Elapsed Time
I [ DIR_| | STRT 1N

Soft Key
Labels

Figure 5-1. Main Isocratic Screen.

Method Status Current Pumping Conditions

Method Number
Current Pressure
Method Name Pump Status

l METHO STORD SHTDN 0 PSi
| DEFAULT— — |
%C %D  CURV

< STEP TIME FLOW %A %B

0 10.0 200 00 0.0 0.0 M>

ELAPSED TIME *0.0 —4—— Elapsed Time

Lview | puve] re ] eres] sea | oir | cnecl strr [N
Soft Key

Labels

Figure 5-2. Main Quaternary Screen.
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You start the pump by pressing the soft key. The pump runs at the Step 0 conditions
(binary or quaternary models). When the Step 0 time elapses, READY displays on the top
line of the screen to indicate that the pump is ready to run the method. To start running a

method, press the gray (mun_ ) key or to stop the pump, press the red key.

Operating Summary

This summary provides a brief overview of how to use the pump.

1.

Select and fill the solvent reservoir with the proper degassed mobile phase for your anal-
ysis.

Switch on the Series 200 LC Pump. The power on/off switch is on the right side panel.

Properly configure the Series 200 LC Pump for your application as described in
Chapter 3 of this manual.

e Set the pressure units.
e Set the type of communication (to a printer or integrator).

Create a method (or sequence) as described in Chapter 4 of this manual.

e Ensure that all sections are complete (pump control, timed events, and
pressure limits).

Verify that the tubing to your injector, column, and detector is properly connected. Also
verify that the electrical connections to relays and timed events are properly connected
for automated operations.

Prime the pump.

Display the method and start the pump to equilibrate the system.

Run the method (analysis).

Analyze the results.
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Preparing Mobile Phase for Your Analysis

The following steps apply to all pump models unless otherwise noted. To prepare the mobile
phase for your analysis:

1. Select the solvents for your analysis.
HPLC solvents are recommended to ensure purity for accurate separations. As an addi-

tional precaution, filter the solvents through a 0.5 1 porosity medium, such as the Kontes
All-Glass Filter Apparatus (P/N N930-1063).

can accumulate. This can increase the system

2 Caution  Even with an in-line filter, minute particulates
pressure and change the analysis results.

2. Carefully pour the solvents into the solvent reservoirs.

3. Degas the solvents to remove dissolved air (which causes detection spikes or baseline
drift). You can degas solvents by any of the following methods.

e Bubble a fine stream of helium through the solvent.

Helium has the unique abilify to dissolve other gases out of solvent without having
itself absorbed in the solvent.

* Place the solvent reservoir in an ultrasonic bath or insert an ultrasonic probe in the
solvent.

e Apply a vacuum to the solvent while mixing it with a magnetic mixer. (This is the
least effective method.)

aspirator can produce sufficient vacuum to

c Warning  Use only heavy-walled flasks. Even a simple
collapse an ordinary flask.

4. For isocratic models, insert the solvent inlet tubing into the reservoir. For binary or qua-
ternary models:

e Since solvent composition is defined as %A in the method, reservoir A should contain
the strong solvent.

e Ifyou are using a single premixed solvent, put it in reservoir A. Then set Reservoir A
to 100%.



Running the Isocratic Pump Models Running Methods and Sequences

Running the Isocratic Pump Models

The following procedure describes how to run the standard and biocompatable isocratic
pumps. The isocratic pump does not have a proportioning valve; therefore, you will use a
premixed mobile phase at the same concentration throughout the entire analysis. The pro-
cedures in this section apply to the following pumps:

Description Part Number
Series 200 LC Pump Isocratic Version (50/60 Hz) N291-0100
Series 200 BIO LC Pump Isocratic Version (50/60 Hz) ‘ N291-0200

Getling the Pump Ready - Standard Model N291-0100

After selecting and preparing your mobile phase, you are ready to prepare the pump for your
analysis.

Priming/Purging the Pump

Before starting an analysis, it's necessary to purge the pump of the residual mobile phase
and fill it with the mobile phase for your analysis.

1. Pressthe key on the pump keyboard to display the following purge screen:

METHODOO STORD SHTDN 0 PSI

FLOW
0.00

1 frow] 1 1 1 1 |

2. Confirm that the solvent line is submerged in the mobile phase.

3. Refer to Figure 5-3. Open the access door on the front of the pump and connect the
30 mL syringe (P/N 0990-4849), that is supplied in the Start-Up Kit, to the fitting on the
prime/purge valve.

4. Open the prime/purge valve by turning the knob one turn counterclockwise.

5. Press and type a flow rate of 5 mL/min. Press to enter the flow rate and start
the pump.
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6. Collect about 30 mL of mobile phase or until you stop seeing bubbles.

7. Stop the pump and close the prime/purge valve. .

Figure 5-3. Connecting a syringe to the prime/purge valve.
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Getting the Pump Ready - Biocompatible Model N29l -0200
(Adding Piston Rinse Solvent)

If you have a Series 200 BIO LC Pump, you must also flush and fill the pump head with pis-
ton rinse solvent. The solvent must be compatible with your mobile phase.

1. Remove the following items from the Series 200 LC BIO Pump Start-Up
Kit (P/N N291-0341).

Table 5-1. Piston Rinse Items.

Item Part Number (P/N)
Yellow Tubing 0250-5799
Barbed Male Fitting 0990-3773
30 mL Syringe 0990-4849

2. Open the pump access door.

3. Insert the barbed end of the male fitting into one end of the yellow tubing.
4. Connect the barbed male fitting to one Luer fitting.

5. Insert the other end of the yellow tubing into a small beaker.

6. Select a rinse solvent that is compatible with your mobile phase (typically water).

salt precipitation that can cause damage to

2 Caution Incompatible solvents may produce excessive
the pump.

7. Refer to Figure 5-4. Fill a 30 mL syringe with the rinse solvent and connect it to one
Luer fitting on the prime/purge valve bracket.

8. Slowly inject the rinse solvent into the pump. The beaker should begin to fill with the
rinse solvent.

9. When finished, remove the syringe and insert the plug into the Luer fitting.
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Syringe
Barbed Male (P/N 0990-4849)

Fitting
(P/N 0990-3773)

Access Door

Yellow Tubing
(P/N 0250-5799)

Waste
Beaker

Figure 5-4. Adding piston rinse solvent to the pump head.



Running the Isocratic Pump Models

Running Methods and Sequences

Running an Isocratic Method

The following procedure shows how to run an isocratic analysis of the Universal Test Mix

(P/N 0089-0893) on pump models N291-0100 or N291-0200 using a PerkinElmer 3x3 C18
column. The mobile phase is typically 70% MeOH/Water.

1. Display the method you want to run as shown next in the Main Isocratic Screen.

METHODOO STORD SHTDN 2200 PSI
DEFAULT
TIME FLOW
100 200
ELAPSED TIME 0.5
I | DIR

2. Press EiEll. The pump starts running:

Note The pump allows one minute for the pressure
to reach the minimum pressure value. If the

minimum pressure is not reached within that

time, the pump shuts down.

METHOD0OO STORD SHTDN 2200 PSI
DEFAULT
TIME FLOW
100 200
ELAPSED TIME 0.5

|____lruve] TE Jeres]seo | b Jonrc] |

3. Verify that the other instruments are ready.

4. Inject the Universal Test Mix (P/N 0089-0893) and verify that you obtain the chromato-

gram shown in Figure 5-5.
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Chromatographic Conditions

Column: Pecosphere - 3 x 3C C18
(4.6 x33mm)
Mobile Phase: 70/30 Methanol/Water
Injection Volume: 6 ulL
Flow Rate: 2.0 mUmin.
Sensitivity: 0.5 AUFS
Wavelength: 254 nm
Sample: Universal Test Mix
1. Sodium Chloride
2. Benzene
3. Toluene
4. Ethylbenzene
5. Isopropylbenzene
6. t-butylbenzene
b 7. Anthracene
I

IU\/\JJJLL ] U

| i i ! |
0 1 2 3 4

minutes
Figure 5-5. Chromatogram of the Universal Test Mix.
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Running a Binary or Quaternary Pump Model
(Standard and BIO Versions)

The following procedure describes how to run the standard and biocompatable binary and
quaternary pumps. The procedures in this section apply to the following pumps:

Description Part Number
200 L.C Pump Binary Version (50/60 Hz) N291-0101
Series 200 LC Pump Quaternary Version (50/60 Hz) . ' N291-0102
Series 200 BIO LC Pump Binary Version (50/60 Hz) ' : N291-0201
Series 200 BIO LC Pump Quaternary Version (50/60 Hz) N291-0202

Getting the Pump Ready - Models N291-0101 and N291-0102

After selecting and preparing your mobile phase, you are ready to prepare the pump for your
analysis.

Priming/Purging the Pump

Before starting an analysis, it's necessary to purge the pump of the residual mobile phase
and fill the pump with the mobile phase for your analysis.

1. Pressthe key on the pump keyboard to display the following purge screen:

METHODOO STORD SHTDN 0 PSI

FLOW %A %B %C %D
200 0.0 0.0 0.0 100

|1 lrow] A J 8 Jc J o | |

2. Confirm that the solvent lines are submerged in the mobile phase.

3. Refer to Figure 5-6. Open the access door on the front of the pump and connect the 30 |

mL syringe (P/N 0990-4849), that is supplied in the Start-Up Kit, to the fitting on the
prime/purge valve.

4. Open the prime/purge valve by turning the knob one turn counterclockwise.
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5. Press and type a flow rate of 5 mL/min. Press to enter the flow rate and start
the pump. : ‘

6. Collect about 30 mL of mobile phase or until you stop seeing bubbles.

7. Stop the pump and close the prime/purge valve.

Figure 5-6. Connecting a syringe to the prime/purge valve.
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Getting the Pump Ready - Biocompatible Models'N29l -0201 and
N291-202 (Adding Piston Rinse Solvent)

If you have a Series 200 BIO LC Pump, you must also flush and fill the pump head with pis-
ton rinse solvent. The solvent must be compatible with your mobile phase.

1. Remove the following items from the Series 200 LC BIO Pump Start-Up
Kit (P/N N291-0341).

Table 5-2. Piston Rinse Items.

Item Part Number (P/N)
Yellow Tubing 0250-5799
Barbed Male Fitting 0990-3773
30 mL Syringe 0990-4849

2. Refer to Figure 5-7. Open the pump access door.

3. Insert the barbed end of the male fitting into one end of the yellow tubing.
4. Connect the barbed male fitting to one Luer fitting.

5. Insert the other end of the yellow tubing into a small beaker.

6. Select a rinse solvent that is compatible with your mobile phase (typically water).

Caution  Incompatible solvents may produce excessive
salt precipitation that can cause damage to
the pump.

7. Fill a 30 mL syringe with the rinse solvent and connect it to one Luer fitting on the
prime/purge valve bracket (Figure 5-7).
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8. Slowly inject the rinse solvent into the pump. The beaker should begin to fill with the
rinse solvent. . :

9. When finished, remove the syringe and insert the plug into the Luer fitting.

Syringe
Barbed Male (P/N 0990-4849)
Fitting
(P/N 0990-3773)
Access Door

Yellow Tubing
(P/N 0250-5799)

Waste
Beaker

Figure 5-7. Adding piston rinse solvent to the pump head.
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Running an Isocratic Method on the Binary or Quaternary Pumps

The following procedure shows how to run an isocratic analysis of the Universal Test Mix
(P/N 0089-0893) on pump models N291-0101 and N291-0102 using a PerkinElmer 3x3 C18
column. The mobile phase is methanol (MeOH) and water.

1. Display the method that you want to run as shown next in the Main Quaternary Screen.

METHODO1 STORD SHTDN 0 PSI

UT™M

STEP TIME FLOW %A %B %C %D CURV
0 100 200 700 00 0.0 30.0 0.0

ELAPSED TIME *0.0

(view | puvp] TE ] pres| seq | pir | enecl strr)

2. Verify that the other instruments are ready.

3. Press EESll. The pump starts running:

METHODO1 STORD EQUIL 2200 PSI
UTM

STEP TIME FLOW %A %B %C %D CURV
0 18 200 700 00 0.0 30.0 0.0

ELAPSED TIME *1.8

(view | pump] TE | PRES] seo | pir fone]

The pump allows one minute to achieve the minimum pressure. If the minimum pres-
sure is not achieved within that time, the pump shuts down. After the equilibration time
(the STEP 0 time) elapses, READY appears on the top line of the screen:

METHODO1 STORD READY 2200 PSI

UTM

STEP TIME FLOW %A %B %C %D CURV
0 18 200 700 0.0 0.0 30.0 0.0

ELAPSED TIME *11.8

[view | puvp] TE | PrEs] seo | pir | onr] |

4. Verify that you have a stable chromatographic baseline. Then set the chromatographic
baseline on your data collection device to zero.
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5. Simultaneously, press and inject the Universal Test Mix (P/N 0089-0893).

6. Verify that you obtain the chromatogram shown iﬁ Figure 5-8.

Chromatographic Conditions

Column: Pecosphere - 3 x 3C C18
(4.6 x33mm)

Mobile Phase: 70/30 Methanol/Water

Injection Volume: 6L

Flow Rate: 2.0 mU/min.

Sensitivity: 0.5 AUFS

Wavelength: 254 nm

Sample: Universal Test Mix

. Sodium Chiloride

. Benzene

. Toluene

. Ethylbenzene

. Isopropylbenzene

. t-butylbenzene

. Anthracene

NO O AWM

Judi g

1 | ] | |
0 1 2 3 4

minutes
Figure 5-8. Chromatogram of the Universal Test Mix.
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Running a Gradient Method

The following procedure shows how to run a gradient analysis of the Universal Test Mix
(P/N 0089-0893) on pump models N291-0201 and N291-0202 using a PerkinElmer 3x3 C18
column. The mobile phase uses varying concentrations of methanol (MeOH) and water.

1. Display the method that you want to run as shown next in the Main Quaternary Screen.
For example, the following method was named UTM-GRAD and is stored as
METHOD 05.

METHODO5 STORD SHTDN 0 PSI
UTM-GRAD

STEP TIME FLOW %A %B %C %D CURV
0 100 200 100 0.0 0.0 90.0 0.0

ELAPSED TIME *0.0

2. Verify that the other instruments are ready.

3. Press Ei3ll. The pump starts running.

The pump allows one minute for the pressure to reach the minimum pressure value. If
the minimum pressure is not reached within that time, the pump shuts down. The fol-
lowing screen shows that the method has been running for 1.8 minutes in Step 0.

METHODO5 STORD EQUIL 2200 PSI
UTM-GRAD

STEP TIME FLOW %A %B %C %D CURV
0 18 200 10.0 0.0 0.0 90.0 0.0

ELAPSED TIME *1.8

[view | pump] TE | PrES] seQ | ik | onrc] |

After the equilibration time (the STEP O time) elapses, READY appears on the top line of
the screen as shown next.
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METHODO5 STORD READY 2200 PSI

UTM-GRAD

STEP TIME FLOW %A %B %C %D CURV
0 11.8 200 100 0.0 0.0 90.0 0.0

ELAPSED TIME *11.8

(view | puwe] Te ] Pres] sea | bir Jones]

4. Verify that you have a stable chromatographic baseline. Then set the chromatographic
baseline on your data collection device to zero.

5. Simultaneously, press (un_) and inject the Universal Test Mix (P/N 10089-0893).
6. Press and observe the view screen. The view screen graphically represents the sol-

vent profile in the running method. The following screen is an example of a typical view
screen.

Point where HOLD Current Concentration
was pressed Pointer
STEP 1 STEP 2 STEP 3
Reservoir B (%8B)
l
[
Reservoir A (%A) |
——
2300 PSI  ELAPSED TIME 6.0
Current Running Time in minutes since
Pressure run was pressed

7. Press to display the current method screen.
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METHODOS STORD RUNO1 2200 PSI
UTM-GRAD
STEP TIME FLOW %A %B %C %D CURV
1 28 2.00 10.0 0.0 0.0 80.0 0.0
ELAPSED TIME 2.8
[view | euwe] e | pres] sea | ] onrol Aoy

The above screen shows us that we are running STEP1. Notice that the TIME value and
ELAPSED TIME value are identical. During a running method, you can:

will change to reflect these changes.

Modify solvent composition parameters that have not yet run and the VIEW screen

Modify solvent composition parameters in the currently running step. The VIEW

screen displays a dotted line reflecting that the step has been changed.

Press to hold the method at the current co

nditions. When you press , the

method continues from the spot where HOLD was pressed. It is represented by a dot-

ted line on the VIEW screen.

mark the spot where you pressed &M, and the
appear as dotted lines in the VIEW screen. The
was pressed while running STEP 1.

Press to advance the method to the next step. A dotted vertical line appears to

current step and following step
following VIEW screen shows that

l —
b - ———~
| ~_ -7
I - > =~ ~
| _
L e——
HOLD 2200 PSI  ELAPSED TIME 2.8

8. Press to display the current method.
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METHODO5 STORD RUNO02 2200 PSI
UTM-GRAD
STEP TIME FLOW %A %B %C %D CURV
2 1.0 200 227 0.0 0.0 77.3 1.0
ELAPSED TIME *6.0
view ] puwe] te ] eres| sea | ] oneo] aov ]

The method is now running STEP 2 (RUN02) and is 6 minutes into the run as shown by
the ELAPSED TIME. Since the change from STEP 2 to STEP 3is a liner gradient over 5
minutes, observe that the %A and %D values are constantly changing.

9. Press to display the current picture of the changing solvent composition.

Res.B(%B) | — — — — —
| ~ . _
| Sl -7
| />\\
-
Res. A(%A) | 1 _ _ _ _ _~
1
2200 PSI  ELAPSED TIME 6.0

Notice that the pointer shows that Reservoir A is increasing as Reservoir B is decreasing.

10. Upon completion of the method, verify that you obtain the chromatogram shown in
Figure 5-9.
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0.30

0.25

0.20

0.15

Absorbance

0.10

0.05

Figure 5-9.
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Chromatographic Conditions

_J

ANA

I

"

Column:

Mobile Phase:

Injection Volume:

Flow Rate:
Sensitivity:
Wavelength:
Sample:

Pecosphere - 3x 3C C18

(4.6 x33mm)

5 min. Linear Gradient

10/90 Methanol/Water to

70/30 Methanol/Water
Hold 5 min.

6 L
2.0 mL/min.
0.5 AUFS

254 nm

Universal Test Mix

. Sodium Chioride
Benzene

. Toluene

. Ethylbenzene

. Isopropylbenzene
. t-butylbenzene

. Anthracene

NOOhWNS

Gradient Chromatogram of the Universal Test Mix.

6

Minutes
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Running a Sequence

A sequence is a series of stored methods that are linked together. This section describes how
to run a Sequence that has been created according to the directions contained in Chapter 4 of
this manual.

Overview of a Sequence

The following is a summary of the main operating features of a Sequence.

A Sequence is started by pressing or stopped by pressing Bl .

After stopping a Sequence with the key, you can only restart the Sequence from the
beginning. _
A Sequence can be interrupted by pressing and resumed by pressing [ .

When is pressed, the current gradient run continues to coinpletion, at which time
all of the Sequence parameters hold at the current conditions. Now you can modify,
recall, store, and even perform one or more runs with any method of your choice.

To continue the gradient and Sequence, press [Ef@. The Sequence method run contin-
ues to completion, then the Sequence parameters advance. '

Stopping the pump by pressing places the Sequence in hold. The pump assumes
that the current run or method within the Sequence has completed.

is disabled when a Sequence is linked except when the Sequence is in "Hold."
When the Sequence ends, the pump stops.

Procedure for Running a Sequence

1.

METHODO1 STORD SHTDN 0 PSI

UtMm

STEP TIME FLOW %A %8B %C %D CURV
0 10.0 2.00 70.0 0.0 0.0 30.0 0.0

ELAPSED TIME

*0.0
lview | pume] T | pres| sea | oir | onre] strr]

Display the Sequence Screen by pressing EZM from the Main Quaternary Screen.

SEQUENCE
SET METHOD  FIRST LAST INJ
> 1 2 1 1 4

seT_JmetH] 15T JuasT] ms Junk] ] oeiq)]
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2. Press to link the Sequence with the method number in SET 1.
Observe that LINKD is displayed on the top line of the Sequence Screen.

SEQUENCE LINKD Q01.10.00
SET METHOD FIRST LAST INJ
> 1 2 1 1 6

Also note that Q01.10.00 is also displayed on the top line of the screen. This indicates
the current status of the Sequence:

Qo1 10 00

SET number | Vial number Injection number

3. Refer to Table 5-3 for a summarized description of the function of the soft keys on the bot-
tom of the Sequence Screen.

Table 5-3. = Description of the Soft Keys when Running a Sequence.

Soft Key Description
SET Press this soft key to select a SET number and review the parameters.
BRK Press this soft key to break a running Sequence at any time. Once a

Sequence is broken (stopped), you cannot continue from the point of the
break. You must restart the Sequence from the beginning.

Press this soft key to hold a running Sequence at the current position to
: review and modify methods. HLD replaces LINKD and the sequence sta-
tus is removed from the top line of the screen. You can continue from the

point of the HOLD by pressing .

Press this soft key to continue running the Sequence from the point of the
HOLD.

4. Press to redisplay Main Quaternary Screen which displays the current method.

METHODO1 STORD SHTDN Q01.10.00 0 PsSI
UTM
STEP TIME FLOW %A %8B %C %D CURV
0 100 200 700 0.0 0.0 30.0 0.0
ELAPSED TIME *0.0
pump] TE | PRES| seo | pir | ovre] strr
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5. To start the Sequence, press ERl.

If you want to hold or break a running sequence, press EZM then press either or

SEQUENCE LINKD Q01.10.00
SET METHOD  FIRST LAST INJ

> 1 2 1 1 4

sev | | 1 | | erxjuon] |

6. Press to redisplay the Main Quaternary Screen.
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Shutting Down the Pump

There are two types of shutdown procedures: long-term and short-term.
Short-Term Shutdown (Overnight and Weekends)

Observe all precautions pertaining to hazardous solvents, and/or those solvents which form
harmful deposits or by products.

1. Remove harmful mobile phases from the pump and system.
Flush the column according to the instructions supplied with the column.

Flush buffer salts from the system with water. Evaporation leaves salt crystals which
may form harmful deposits.

Caution Damage caused by precipitating buffer salts
A in capillary tubing, or damage resulting from
this condition, is specifically excluded from
warranty.

Remove chloroform or solvents which can decompose to form hydrochloric acid from the
system.

2. After removing harmful mobile phases, prepare the pump for most mobile phases by
flushing it with isopropanol.

discard solvents (including water) that were
exposed to the environment for more than 24
hours before use.

2 Caution  To avoid contaminating the pump, refilter or

3. For weekend storage we recommend flushing 60%/40% MeOH/water through the pump,
column, and flowcell (provided your column is compatible with MeOH/water).

4. Switch off the pump, detector, and recorder.
5. If you are using a data acquisition device (e.g., Model 1020, 1022, or Turbochrom), refer

to the shutdown instructions for that device. Turning off power to the data system may
not be advantageous if Methods and Data files have not been permanently stored.
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Long-Term Shutdown

1. Follow Short-Term Shutdown procedure Steps 1 through 4.

2. Remove the column, and flush the pump first with water and then with isopropanol.
Ensure that the pump head is filled with isopropanol.

3. Switch off the detector power switch.
4. Disconnect the pump output tube from the system and cap it.

5. Remove the solvent inlet filter from the reservoirs. Place the filter in a small polypropy-
lene bag to prevent evaporation.

6. Store the pump in a clean, dry location.

7. Before using the pump, completely purge the pump with the correct solvent for the col-
umn before reconnecting the column and restarting the system.
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Caution Changing pump calibration parameters voids pumping
A accuracy. Therefore, unauthorized resetting of
calibration parameters is not covered by PerkinElmer

warranty service.

This chapter contains the procedures to view the pump calibrations and run the pump diagnostics. The
only pump calibration that you are likely to change is the zero offset in the Pressure Transducer
Calibration. The pump diagnostics provide a way for you to determine the cause of possible problems.
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Calibrations

This section contains procedures for performing the following calibrations.

»  Checking Pump Calibration
*  Checking P-Count Performance
»  Checking Pressure Transducer Calibration

Checking Pump Calibration

Caution Changing pump calibration parameters voids pumping
A accuracy. Therefore, unauthorized resetting of
calibration parameters is not covered by PerkinElmer
warranty service.

The correct pump calibration parameters are on the label that is attached to the top of the electronics cover.
To verify the correct pump calibration parameters:

METHODOO STORD SHTDN 0 PSI
DEFAULT
STEP TIME FLOW %A %B %C %D CURV
0 100 200 00 0.0 0.0 100 0.0
ELAPSED TIME *0.0
[ DIR_

1. Press from the Main Quaternary Screen to display the Configure Screen.

CONFIGURE
INST — INSTRUMENT SETUP
COMM — COMMUNICATIONS
DIAG — DIAGNOSTIC TESTS
CAL — CALIBRATION
LOG — INSTRUMENT LOG
1 1 |

2. Press to display the Pump Calibration Screen.
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PUMP CALIBRATION - ENTRIES AND TESTS

RAMP FLOW | COMPOSITION OR
LENGTH FACTOR EXTENDED PUMP
200 1100 CALIBRATION

[Ramp] _ Jrow] J7est] ] comefexio

3. Press to view the Composition Calibration Screen.

COMPOSITION CALIBRATION

REFILL STEPS TOTAL A B c D

() MAJOR 1000 0 0 0 0
SCALE/1000 SCALE 1000 1000 1000 1000
HUN% OFFSET 0 0 0 0
| 1 A ] s | | D]

4. Press to display the Pump Calibration Screen.

PUMP CALIBRATION - ENTRIES AND TESTS

RAMP FLOW COMPOSITION OR
LENGTH FACTOR EXTENDED PUMP
200 1100 CALIBRATION

[ramp]  Jriow]  Jvest| ] comefexo
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Pump Calibration
Coefficients Label

Figure 6-1. Location of the Pump Calibration Coefficients Label.

Pump Calibration Coefficients
Pump Serial Number

Ramp Flow Factor
Composition Calibration
A B C D
Scale
Offset

Pressure Transducer Calibration
Zero Offset
Pres Gain

N291-1070

Figure 6-2. The Pump Calibration Coefficients Label.

Calibrations
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5. Press to view the Extended Pump Calibration Screen.

EXTENDED PUMP CALIBRATION - ENTRIES
EFFECTIVE UNTIL POWER OFF

SEGMENTS 1 2 3 4 5
ACCL 50000 250000 320000 55000
CNTS 15 199 205
RATE 5500

____Jacofentsfents] 1 1 1

6. Pressthe key three times to redisplay the Main Quaternary Screen.

METHODOO STORD SHTDN 0 PSi
DEFAULT
STEP TIME FLOW %A %B %C %D CURV
0 10.0 2.00 00 0.0 0.0 100 0.0
ELAPSED TIME *0.0
view | pump] Te. ] pres] sea | oir | onrel strr]
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Checking the P-Count Performance

Stability of the P-Count RANGE, while pumping, is indicative of consistent pumping perfor-
mance. For example, a high RANGE value may suggest that there are bubbles in the pump
head.

Calibrations

Note To run the P-Count Performance test you need
a minimum pressure of 200 psi.

To check the P-Count Performance:

METHODOO STORD SHTDN 0 PSI

DEFAULT
STEP TIME FLOW %A %8B %C %D CURV
0 100 200 00 0.0 0.0 100 0.0
ELAPSED TIME *0.0

[view | pume] e ] pres] sea | oir | cnre] strr)

1. Press from the Main Quaternary Screen to start the pump.

2. Press from the Main Quaternary Screen to display the Configure Screen.

CONFIGURE
INST — INSTRUMENT SETUP
COMM — COMMUNICATIONS
DIAG — DIAGNOSTIC TESTS
CAL — CALIBRATION
LOG - INSTRUMENT LOG

[NsT Joommjoiac Jea Jioe | | ]

3. Press to display the Pump Calibration Screen.

PUMP CALIBRATION - ENTRIES AND TESTS

RAMP FLOW COMPOSITION OR
LENGTH FACTOR EXTENDED PUMP
200 1100 CALIBRATION

(ramp]  Jrow]  Jvest] | comefexio |

4. Press to display the Calibration Tests Screen.
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CALIBRATION TESTS
PCNT — P-COUNT PERFORMANCE
PCAL — PRESSURE TRANSDUCER CALIBRATION
RCAL — RAMP LENGTH CALIBRATION

pent] | 1 1 1 feca] |

5. Press to display the P-Count Performance Screen.

P-COUNT PERFORMANCE

AVE(10) P-COUNT = 1278 RANGE = 8

The RANGE should be less than 10.

Calibration and Diagnostics
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Checking the Pressure Transducer Calibration

To check the pressure transducer calibration:

1. Open the prime/purge valve to drop the pressure to 0 psi.

2. Press from the Main Quaternary Screen to display the Configure Screen.

METHODOO STORD SHTDN 0 PSI

DEFAULT
STEP TIME FLOW %A %8B %C %D CURV
0 10.0 2.00 00 0.0 0.0 100 0.0
ELAPSED TIME 0.0,

(view | pump] TE. | Pres] sea | oir | onee] strr]

CONFIGURE
INST — INSTRUMENT SETUP
COMM — COMMUNICATIONS
DIAG — DIAGNOSTIC TESTS
CAL — CALIBRATION
LOG - INSTRUMENT LOG

inst_Joommjoiac Jear Jroe | | 1 |

3. Press to display the Pump Calibration Screen.

PUMP CALIBRATION - ENTRIES AND TESTS

RAMP FLOW COMPOSITION OR
LENGTH FACTOR EXTENDED PUMP
200 1100 CALIBRATION

rave]  Jrow]  Jrest] | cowelexio |

4. Press to display the Calibration Tests Screen.

Calibrations
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5. Press to display the Pressure Transducer Calibration Screen.

CALIBRATION TESTS
PCNT — P-COUNT PERFORMANCE
PCAL — PRESSURE TRANSDUCER CALIBRATION
RCAL — RAMP LENGTH CALIBRATION

eontd 1 1 1 1 lecai | roal

PRESSURE TRANSDUCER CALIBRATION
ZERO OFFSET = 128

PRES GAIN = 10000

ELEVATED PRESSURE = 6000 PSI

[1m_J tom] zorrfoan frorr]  Jzero | pres |

Calibration and Diagnostics

6. Press and wait unit the ZERO OFFSET value is highlighted. This indicates that
the test is complete. Then press

to set the values and redisplay the Calibration Tests Screen,

or

to maintain the original values and redisplay the Calibration Tests Screen.

CALIBRATION TESTS
PCNT — P-COUNT PERFORMANCE
PCAL — PRESSURE TRANSDUCER CALIBRATION
RCAL — RAMP LENGTH CALIBRATION

pont] | 1 1 1 JecaL Jread]
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Diagnostics

The following diagnostics are used to check the condition of the Series 200

tronic hardware.

2 Caution

Some tests will delete all methods, the
Sequence, configuration, and calibration
parameters.

To display the Diagnostics Screen:

METHODOO

DEFAULT

STEP TIME
0 100

STORD SHTDN

FLOW %A %B %C
2.00 0.0 0.0 0.0

%D
100

ELAPSED TIME

0 PSI

CURV
0.0

*0.0

Lview | pume] e pres sea | oir | one] strr)

1. Presé from the Main Quaternary Screen to display the Configure Screen.

CONFIGURE
INST -
COMM -
DIAG -
CAL -
Loc -

INSTRUMENT SETUP
COMMUNICATIONS
DIAGNOSTIC TESTS
CALIBRATION
INSTRUMENT LOG

[insT Joommpoias fear Jios | 1T |

2. Press B to display the first screen:

KPD1 -
KPD2 -
PROM -
RAM -

BBUP -

KEYPAD DISPLAY TEST 1
KEYPAD DISPLAY TEST 2
PROM TEST

RAM TEST

BATTERY BACKUP TEST

(kD1 JkpD2 JPrROM) RAm Jesur] | Jwore]

The COUNT value is the number of times that you want to run the test.

6 -10
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3. Press EEEH to display the next diagnostics screen.

TPU - TPUTEST

DUA1 — DUART TEST INTERNAL
DUA2 - DUART TEST EXTERNAL
INP  — REMOTE INPUTS TEST

COUNT=

(tpu_Jouat Jouazfe | 1 | Jwore]

4. Press EEGRH to display the next diagnostics screen.

OUT - OUTPUT RELAYS TEST
PART — READ PROM PART NUMBERS
CLRM — CLEAR ALL METHODS

CRAM — CLEAR BATTERY RAM
COUNT

lout_Jeart Jormioram] | | Jwore]

5. Press OIGRA to display the next diagnostics screen.

VALV - VALVE COIL CONTINUITY

COUNT= 01

lout_Jeart forrmicram] | | Jwore]

6. Press OERE to redisplay the first diagnostics screen.

The following sections describe the function and use of each diagnostic.
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Keypad Display Test 1

This test is designed to test the general functionality of the keypad. If a number is displayed next to pass,
the keypad passed the test. If a number is displayed next to fail, call your PerkinElmer Service Engineer.

KPD1 — KEYPAD DISPLAY TEST 1
KPD2 — KEYPAD DISPLAY TEST 2
PROM — PROM TEST
RAM — RAM TEST
BBUP —__ BATTERY BACKUP TEST
COUNT=E01%
[kppi Jrpp2 [prOMfRaM [BBUP] | Tmore]

1. Press to start the test.

2. A screen similar to the following appears.

KPD1 — KEYPAD DISPLAY TEST 1

PASS = 01 FAIL = 00

3. Pressthe key to display the initial diagnostics screen.
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Keypad Display Test 2

Calibration and Diagnostics

This test is designed to test the operation of each of the keypad keys. If a number is displayed next to pass,

the keypad passed the test. If a key works, it is highlighted. Ifa key fails to highlight, call your
PerkinElmer Service Engineer.

KPD1
KPD2
PROM
RAM

BBUP

KEYPAD DISPLAY TEST 1
KEYPAD DISPLAY TEST 2
PROM TEST

RAM TEST

—.BATTERY BACKUP TEST

COUNT=30E:

| kp1 ey feromfrav Jesue] | [wiowel

1. Press to start the test.

2. A screen similar to the following appears.

QuIT

F1 F2 F3 F4 F5 F6 F7 F8 F9

RST
PRG
RUN

STOP

INS DEL 7 8 9
4 5 6
A 1 2 3
< > 0 . -
v ENT CE

RET

3. Press each key on the keyboard and verify that the corresponding label highlights on the screen. Ifa

label fails to highlight, contact your PerkinElmer Service Engineer.

4. Pressthe key to display the initial diagnostics screen.
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PROM Test

Diagnostics

This test is designed to perform a checksum on each of the PROMS. These checksums will
be compared to the checksums stored in the first even/odd PROM pair. If a failure occurs,
call your PerkinElmer Service Engineer.

KPD1 —
KPD2 -
PROM —
RAM -

COUNT=

BBUP %EBATFERY BACKUP TEST

[kpD1 Jpo2 Jrrovifrav [eeur] | Jwiore

KEYPAD DISPLAY TEST 1
KEYPAD DISPLAY TEST 2
PROM TEST

RAM TEST

1. Press to start the test. The following screen appears during the test.

PROM —

PASS = 01

PROM TEST

FAIL = 00

2. If a failure occurs, a screen similar to the following appears.

PROM -

PASS = 00

U02 CHECKSUM IS XXXX
CORRECT CHECKSUM IS XXXX

PROM TEST

FAIL = 01

3. Press the key to redisplay the initial diagnostics screen.
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Ram Test

This test is designed to perform a series of tests by writing a number of patterns and then
reading to verify that the pattern was correctly written. Each RAM is tested with three pat-
terns. The first is modulo 256 of each byte address. The second is the hexadecimal value 55
and AA written into the same part of every other byte.

The system RAM is tested first, then the battery backup RAM is tested. The contents of the
battery backup RAM are stored in the system during testing. The battery backup RAM will
not be tested if the system RAM fails. If a failure occurs, call your PerkinElmer Service
Engineer.

KPD1 — KEYPAD DISPLAY TEST 1
KPD2 — KEYPAD DISPLAY TEST 2
PROM — PROM TEST
RAM — RAM TEST
BBUP —__ BATTERY BACKUP TEST
COUNT=EE
[kpp1 Jkpp2 JPrROM] Ram [BBUP| | Jwmore]

1. Press to start the test. If the test is successful, the following screen appears.

RAM - RAM TEST

PASS = 01 FAIL = 00

2. If a failure occurs,the following screen appears.

RAM — RAM TEST
RAM U25 FAILS TESTS AT ADDRESS XXXX

DATA WRITTEN IS XXXX
DATA READ IS XX

3. Press the key to redisplay the initial diagnostics screen.
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Battery Backup Test

This test is designed to test the battery backup RAM. The contents of the battery backup RAM are stored
in the system during testing. The battery backup RAM will not be tested if the system RAM fails. If a fail-

ure occurs, call your PerkinElmer Service Engineer.

2 Caution

KPD1 — KEYPAD DISPLAY TEST 1
KPD2 — KEYPAD DISPLAY TEST 2
PROM — PROM TEST
RAM — RAM TEST
BBUP —__BATTERY BACKUP TEST
COUNT=EBEE
[kpp1 Jkpp2 JrroM] Ram [BBur] | Tworel

1. Press to start the test. The following screen appears.

BBUP —

THIS TEST WILL DELETE ALL METHODS
SEQUENCE, CONFIGURATION AND CALIBRATION
PARAMETERS .. CONTINUE 2

BATTERY BACKUP TEST

vesfvo § O F F 1 T |

2. Press to run the test, or presslS3l to redisplay page 1 of the Diagnostics Screen.

If you run the test, the following screen appears.

BBUP —

TURN SERIES 200 OFF FOR AT LEAST 1 MIN.
PRESS F8 SOFTKEY IMMEDIATELY AFTER
POWER UP.

BATTERY BACKUP TEST

6 -16
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ration and calibration parameters.
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3. Follow the instructions on the screen. If the test is successﬁﬂ, the following screen
appears.

BBUP — BATTERY BACKUP TEST

(ves v | 1 1 1 1 [

If the test fails, the following screen appears. Call your PerkinElmer Service Engineer.

TEST PATTERN NOT DETECTED IN U306

BBUP — BATTERY BACKUP TEST
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TPU Test

This test is designed to test the TPU. If a failure occurs, call your PerkinElmer Service
Engineer.

TPU - TPATEST

DUA1 — DUART TEST INTERNAL

DUA2 — DUART TEST EXTERNAL

INP  — REMOTE INPUTS TEST

COUNT=E0E «
puazfive | ] ] [ viorel

1. Press to start the test. The following screen appears during the test.

TPU — TPU TEST

PASS = 01 FAIL = 00

2. If the test fails, a screen similar to the following appears.

TPU — TPU TEST

PASS = 00 FAIL = 01

3. Press the key to redisplay the initial diagnostics screen.
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DUART TEST Internal

This test is designed to test the internal DUART. The DUART is configures for the local
loop-back mode. Data bytes 55 and AA are transmitted. The test verifies that bytes 55 and
AA are received. If a failure occurs, call your PerkinElmer Service Engineer.

TPU — TPATEST

DUA1 — DUART TEST INTERNAL

DUA2 — DUART TEST EXTERNAL

INP  — REMOTE INPUTS TEST

COUNT=E02

[pu_Jouar Jovasfive § ] ] Jwore

1. Press to start the test. The following screen appears during the test.

DUA1 — DUART TEST INTERNAL

PASS = 01 FAIL = 00

2. If a failure occurs, a screen similar to the following appears.

DUA1 — DUART TEST INTERNAL

PASS = 00 FAIL = 01

3. Press the key to display the diagnostics screen.

6 -19



Calibration and Diagnostics

DUART Test External

This test is designed to test the external DUART. If a failure occurs, call your PerkinElmer

Service Engineer.

Diagnostics

Note  You cannot run this test without a special test fixture.

TPU  — TPATEST

DUA1 — DUART TEST INTERNAL
DUA2 — DUART TEST EXTERNAL
INP — REMOTE INPUTS TEST

COUNT=z01%

(rpu_Jouarfovaafive § § 1 Jwore

1. Press to start the test. The following screen appears.

PLACE TEST CONNECTOR ON J8 (SERIAL)
PRESS DUA2

DUA2 — DUART TEST EXTERNAL

1 Jove] | I § J

2. Attach the test fixture and press DEH .

3. If a failure occurs, a screen similar to the following appears.

DUA2 — DUART TEST EXTERNAL

U23 FAILURE
PASS = 00 FAIL = 01

4. Press the key to display the diagnostics screen.
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Remote Inputs Test

Calibration and Diagnostics

This test is designed to test the remote inputs. If a failure occurs, call your PerkinElmer

Service Engineer.

TPU — TPATEST
DUA1 — DUART TEST INTERNAL

DUA2 — DUART TEST EXTERNAL

INP  — REMOTE INPUTS TEST

COUNT=E0T

1eu_fouai Jovazfixe 1 ] ]  Jwore]

1. Press to start the test. The following screen appears during the test.

FLAG
EXT RUN

MP CONTACT
EXT STOP

OO0

11 1 1 1 12w |sror]

2. Press to start the pump at 2 mIL/min. The following screen appears.

FLAG
EXT RUN

MP CONTACT

OO0 A

------,

3. PressEfd to stop pumping.

4. Press the key to display the diagnostics screen.
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Output Relays Test

Diagnostics

This test is designed to test the output relays. If a failure occurs, call your PerkinElmer

Service Engineer.

OUT — OUTPUT RELAYS TEST
PART — READ PROM PART NUMBERS
CLRM — CLEAR ALL METHODS
CRAM — CLEAR BATTERY RAM
COUNT=5012
lour_[ParT Jormfcram] | T Twore]

1. Press to start the test. The following screen appears during the test.

READY

TE1
TE2

RUN OUT

|

OFF
OFF
OFF

23

ISEEST XYY I D I N N

2. Press the key to switch the relay on or off. PressBBSE to select the next relay.

3. Press the key to display the diagnostics screen.
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Read PROM Part Numbers

This screen displays the PROM part numbers.

OUT — OUTPUT RELAYS TEST
PART — READ PROM PART NUMBERS
CLRM - CLEAR ALL METHODS

CRAM — CLEAR BATTERY RAM
COUNT=

lour_Jeart Jorrmfcram] | | Jworel

1. Press to display the part numbers. The following screen appears..

u2 N291 - XXXX

2. Press the key to display the diagnostics screen.
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Clear All Methods

This screen clears all stored methods.

OUT - OUTPUT RELAYS TEST
PART — READ PROM PART NUMBERS
CLRM — CLEAR ALL METHODS

CRAM — CLEAR BATTERY RAM

COUNT=

lout_Jeart Jormloram] | ] Jwore]

1. Press to start to clear all methods. The following screen appears.

CLRM — CLEAR ALL METHODS

ARE YOU SURE?

vesfno ]  F  F 1 1 [ |

2. Press to run the test or press M to display the diagnostics screen.

3. Press the key to display the diagnostics screen.
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Clear Battery RAM

2 Caution This test will delete all methods, the Sequence,

configuration, and calibration parameters.

This diagnostic clears all battery backup RAM.

OUT - OUTPUT RELAYS TEST
PART — READ PROM PART NUMBERS
CLRM - CLEAR ALL METHODS

CRAM — CLEAR BATTERY RAM

out_Jeart Jorrmforam] | | Jwore

1. Press to clear the battery backup RAM. The following screen appears.

DELETE ALL METHODS, SEQUENCE
CONFIGURATION AND CALIBRATION
PARAMETERS?

CRAM — CLEAR BATTERY RAM

(vesfno | 1 1 1

2. Press to run the test or press IIEMl to display the diagnostics screen.

3. Pressthe key to display the diagnostics screen.
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Valve Coil Continuity Test

This test is designed to test the continuity of the solenoid valve.

VALV — VALVE COIL CONTINUITY

vav ) |1 | 1 1 | |

1. Press to start the test. The following screen appears.

VALV -~ VALVE COIL'CONTINUITY
A YES
B YES
C YES
D YES

If you have the quaternary pump, your screen should look like the above screen. "YES"
displayed next to the valve designation indicates that the valve is connected and works.

If you have a binary pump, "YES" should be displayed next to two of the proportioning
valve designations (A and B).

If you have an isocratic pump, you do not have a proportioning valve; therefofe, "NO"is
displayed next to all proportioning valve designations.

2. Pressthe key to display the diagnostics screen.
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Maintenance

We describe how to perform routine and preventive maintenance
procedures for the Series 200 LC pump in this chapter. We included the
following information:

¢ Guidelines for maintaining the pump
¢ Maintaining pump accessories

¢ Replacing a fuse

e Maintaining internal pump parts

Important Information about Pump Seal Life
when Using Specialty Mobile Phases

The Series 200 pump has been designed to handle a wide array of mobile phase
chemistries. The standard high pressure seal installed in the pump (P/N 0990-
7324) has been used for many years and has had an excellent record. You will,
however, occasionally observe conditions where a seal life of less than 500 hours
occurs.

Assuming that mobile phase chemistries have been filtered to 0.5 p before use,
the first way to try to increase seal life is to clean the piston with a mild abrasive
(as described on page 7-29), and replace the seal and backup ring. This often
solves the problem. If this has been tried and seal life is still less than 500 hours,
the probability is that the mobile phase chemistry is causing the poor seal
performance. .

A number of mobile phase chemistries have been identified that can cause the
problem. Chemistries with ammonium salts in combination with NH,OH in high
percentages of organic, and combinations involving these agents with
chlorinated solvents are two examples. To aid in these situations, a new high
pressure seal with a higher carbon fill has been found to work effectively when
the seal-life problem occurs. This seal (P/N 0990-7345) and a corresponding
backup ring are provided in vour pump startup Kkit.
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Guidelines for Maintaining the Pump

You can achieve long and trouble-free performance from your Series 200 LC Pump by
performing the routine and preventive maintenance procedures described in this chapter.

Preventive maintenance ensures that your Series 200 L.C Pump will perform consistently at
an optimal level. To maintain the pump in its optimum operating condition, we recommend
the following:

* Adhere to standard laboratory cleanliness practices.

*  Use only high-purity solvents (preferably HPLC grade) for mobile phases. (Water should
be bottled HPLC grade, or filtered and deionized.)

* Filter the solvents to avoid particulate contamination and tubing blockages.
* Use only high-purity gases when drying contact areas.

* Ensure that all new tubing is passivated and thoroughly flushed before making pump
connections. (The tubing available from PerkinElmer is passivated.)

* Follow the short- and long-term shutdown procedures that are outlined in Chapter 5 in
this manual.

In addition to preventive maintenance, you can perform routine maintenance on the pump,
as needed, to keep your Series 200 LC Pump in proper working condition. Routine mainte-
nance consists of replacing the normal wear items such as the high- and low-pressure piston
seals, pump pistons, fuses, check valves, and columns when you observe a degradation in
performance.

*  Replace high- and low-pressure piston seals, backup rings, and if you have a
biocompatible (BIO) pump, also replace the wash seals.

* Clean the check valves with isopropanol in an ultrasonic bath.

Viewing the Instrument Log

Periodically check the Instrument Log as described in section “Accessing the Instrument
Log” in Chapter 3 of this manual. This lists the number of pump and seal cycles performed
by the pump. You can use this information to help set up a maintenance schedule.

Note Maintenance cycles for the pump piston seals and check
valves are similar; therefore, to reduce downtime, check,
clean or replace if necessary, the pump piston seals.
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Before Calling Your Service Engineer

To save time and money, refer to the Troubleshooting Guide in Chapter 8 before calling your
local PerkinElmer Service Engineer. If you have a problem, it may be minor and you may be
able to correct it yourself by using the Troubleshooting Guide to pinpoint the problem.

Warning  Before starting any maintenance work:
Switch off all instruments in the system.

1.
2. Disconnect the Pump from the electrical supply.

3. Follow the maintenance instructions exactly as
described in this chapter.
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Maintaining Pump Accessories

The section describes how to perform the following maintenance procedures:

* Replacing solvent inlet filters and spargers.
¢ Replacing in-line solvent filter elements.

¢ Replacing a fuse.

¢ C(Cleaning the pump.

Replacing a Solvent Inlet Filter/Sparger

Stainless Steel and titanium solvent inlet filters/spargers are identical (see Figure 7-1) in
shape and porosity. The solvent inlet filters are attached to the ends of the pump solvent
inlet lines (in the reservoirs) to trap particulates. Solvent inlet filters are also used as sparg-
ers when they are attached to the end of the degas lines in each reservoir.

Over time, solvent inlet filters may become partially covered with particulates, thereby
restricting solvent flow to the pump. This is a cause of pump flow fluctuations. Water as a
mobile phase encourages growth of micro-organisms which the solvent inlet filter traps,
thereby restricting solvent flow. You can recognize this situation by observing air bubbles in
the solvent inlet tubing.

The lifetime of solvent inlet filters or spargers depends on solvent quality, usage, and labora-
tory environment. Replace or clean the solvent filters every 90 days. You can temporarily
unplug solvent inlet filters until you obtain new replacements by removing the solvent inlet
filter from the tubing and blowing dry air or helium in the reverse direction of the usual flow.
(Force helium into the smaller end of the filter.)

Removing and Replacing Solvent Inlet Filters/Spargers
1. Refer to Table 7-1 for a list of replacement filter/spargers.

2. Cut the tubing as close to the filter/sparger as possible with a razor blade to remove the
filter/sparger from the tubing.

3. Grip the solvent inlet filter with one hand and with a piece of sandpaper in your other,
grip the Teflon tubing 1/4-inch from the end.

4. Firmly screw the solvent inlet filter/sparger onto the end of the tubing (see Figure 7-1).
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Table 7-1. Solvent Inlet Filters/Spargers.

Maintenance

Pore Size | Material Part No. Use
10 Stainless Steel | 0990-3610 All solvent filtering and organic solvent
sparging except buffers.
40 Stainless Steel | 0990-3615 Water sparging only.
10n Titanium N260-0070 All solvent filtering and organic solvent
sparging including buffers.
40n Titanium N260-0089 Water sparging only.

Figure 7-1.  Solvent Inlet Filter/Sparger.
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Replacing an In-line Solvent Filter Element

The in-line solvent filter is typically installed between the pump output tubing and the injec-
tor input port. The in-line solvent filter (stainless steel, P/N 0990-3606 or titanium, P/N
N260-0259) is available from PerkinElmer. Periodically inspect the in-line solvent filter ele-
ment and replace it if necessary.

The stainless steel in-line solvent filter contains a stainless steel 0.5 m porosity filter ele-
ment. Order the In-Line Solvent Filter Replacement Kit (P/N 0254-0311).

The titanium in-line solvent filter contains a titanium 0.2 m porosity filter element
(P/N N260-1477).

Replacing a Stainless Steel Filter Element
1. Unscrew the filter fitting from the filter body (see Figure 7-2).

2. Unscrew and remove the filter element from the filter fitting. Discard the filter element
and both seals.

3. Insert a new seal over the end of the filter element and screw the filter element into the
filter fitting. Insert the O-ring seal in the filter body.

4. Screw the filter fitting into the filter body until it is fingertight.

5. To make a leak-proof seal, use two 1/2-inch wrenches and turn the filter retaining nut
into the filter body until it is snug. Do not overtighten the filter retaining nut!

Replacing a Titanium Filter Elemem

1. Unscrew and remove the filter retaining nut from the filter body using a 1/2-inch wrench
(see Figure 7-3).

2. Insert a wire (such as a small paper clip) into the inlet end of the filter retaining nut to
dislodge the filter.

3. Insert a new filter seal (P/N N260-1262) on the new filter (P/N N260-1477).

4. Insert the new filter element into the filter retaining nut (filter seal side up). Screw the
filter retaining nut into the filter body until it is fingertight.

5. To make a leak-proof seal, use two 1/2-inch wrenches and turn the filter retaining nut
into the filter body until it is snug. Do not overtighten the filter retaining nut!
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Filter
Seal Element

In-Line Filter
Rebuilding Kit
(P/N 0254-0311)

Figure 7-2. Exploded View of the Stainless Steel In-line Solvent Filter.
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t
‘ Ferrule
Body \ l ‘
Filter Seal PRl

(P/N N260-1262)

- '
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Q (P/N N260-1477)
X
@ \ Filter Retaining Nut (Infet)
Ferrule

Nut

Figure 7-3. Exploded View of the Titanium In-line Solvent Filter.
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Replacing a Fuse

To replace a blown fuse (refer to Figure 7-4):

Replacing a Fuse

1. Locate the power on/off switch on the right side panel and switch off the pump.

2. Unplug the AC line cord from the AC outlet. Then unplug the AC line cord from the

power input module on the rear of the pump.

3. Remove the power input module cover by inserting a small screwdriver in the notch, then
carefully prying off the cover.

Voltage Selector
Card

Voltage Selector
Arrow

Figure 7-4. Fuse Locations on the Power Input Module.

Power Input
. Module Cover

" ‘Screw Fuse Block

Fuse™\(

Single Fuse

Screw  Fuse Block

Dual Fuses



Replacing a Fuse

4. Carefully remove the blown fuse from the fuse block, and replace it with a fuse of

identical rating (see Table 7-2).

5. Insert the power input module cover into the power input module.

Maintenance

6. Make sure the power switch is off, then plug one end of the AC line cord into the power
input module and the other end into the AC outlet.

7. Switch the pump power on.

2 Caution

If a replacement fuse blows, contact your local
PerkinElmer Service Engineer.

Table 7-2. Voltage and Fuse Selection.

AC Voltage Range Set Voltage Fuse Fuse Part No.
90-110V 100 1.6 amp Slow-Blow 0998-1613
108-132V 120 1.6 amp Slow-Blow 0998-1613
198-242V 220 0.8 amp Slow-Blow 0999-1671
216-264V 240 0.8 amp Slow-Blow 0999-1671

Dual Fusing (if required)
198-242 220 0.8amp TT 0999-1670
216-264 240 0.8amp TT 0999-1670
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Cleaning the Pump

This section describes how to clean stainless steel and titanium pump parts. Perform this
procedure to increase the inertness of titanium parts by creating an oxide surface on the
titanium.

To clean the pump:

1. Disconnect and remove the column.

2. Insert the end of the pump output tubing into a beaker.

3. Change the mobile phase in the pump reservoir to isopropanol.

4. Start the pump and collect 20 mL of mobile phase in a beaker to-flush the lines of impu-
rities.

5. Connect the pump output tubing to the flowcell inlet.

6. Set the pump flow rate to 3 mL/minute and pump the following sequence of solvents for
five minutes each. (Ensure that 15 mL to 20 mL of each solvent is collected):

use extreme care when working with strong

2 Warning  Follow standard laboratory procedures and
acids and bases.

100% filtered, distilled water

10% ammonium hydroxide/water solution
100% filtered, distilled water

20% nitric acid/water solution

100% filtered, distilled water

0000

7. Pump 15 mL to 20 mL of 100% isopropanol to prepare your system for:

* Any mobile phase except buffers (with buffers flush the flowcell with water first)
* Short-term shutdown

¢ Long-term shutdown

7 -10
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Maintenance on Internal Pump Parts

Routine maintenance of the internal pump parts for both the stainless steel and titanium
pumps includes the following:

Replacing and cleaning check valves.

Replacing high- and low-pressure piston seals.
* Replacing high- and low-pressure pistons.

Rebuilding the pulse damper.

Necessary Tools and Kits

Refer to Table 7-3 for a list of the tools required but not supplied. Refer to Table 7-4 for a list
and part numbers of the available maintenance and start up kits.

Table 7-3. Tools Required But Not Supplied.

Needle-nose pliers 7/64-in. hex wrench

Phillips screwdriver 5/64-in. hex wrench

Flat-blade screwdriver 5/8-in. wrench

7/16-in. hex wrench 1/4-in. wrench

9/64-in. hex wrench Torque wrench to 100-in./1bs
(5/8-in crows foot wrench attachment)

Table 7-4. Maintenance and Startup Kits.

Kit Part Number
Series 200 LC Pump Startup Kit (supplied) N291-0340
Series 200 BIO LC Pump Startup Kit (supplied) N291-0341
Series 200 LC Pump Maintenance Kit N291-0345
Series 200 BIO LC Pump Maintenance Kit N291-0346

Preparing the Pump for Maintenance

To replace piston seals or clean the high-pressure piston, first remove the pump head from
the pump assembly.

Note To assist you when working on the pump, fold
out a complete exploded view of the stainless
steel pump (Figure 7-22) or the titanium pump
(Figure 7-23) at the end of this chapter.
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To prepare the pump for maintenance:

Warning Before starting any maintenance work:
1. Switch off all instruments in the system.

2. Disconnect the Pump from the electrical
supply.

3. Follow the maintenance instructions
exactly as described in this chapter.

1. To prevent mobile phase from siphoning, carefully remove the solvent inlet lines (avoid
twisting them) from the mobile phase reservoirs. Insert the inlet filter portion of the
lines into a polypropylene bag or beaker.

2. Remove the solvent system.

3. Open the access door on the front panel and locate the tab (see Figure 7-5).

4. Press the tab and pull the pump drawer forward.

Access Door

Figure 7-5. Series 200 LC Pump with the Pump Access Door Opened.
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Removing the Pump Head

Before removing the pump head assembly you must first remove the low-pressure piston
assembly.

Removing the Low-Pressure Piston Assembly

Note This procedure applies to both the stainless
steel pump and titanium pump.

To remove the low-pressure piston assembly:

1.

2.

Remove the low-pressure piston guard from the pump head assembly.
Remove the hairpin clip from the upper end of each tie rod locking pin.
Pull the tie rod locking pins from the low-pressure piston assembly.

Carefully slide the low-pressure piston assembly straight out of the pump head assembly
to remove it (see Figure 7-6).

break the piston. The piston is made of syn-
thetic sapphire and it is extremely fragile.
When removing the piston, carefully support
the piston as you slide it straight out.

2 Caution Sideways movement of the pump head may

Tie Rod (1 of 2)
Pump Head

Hairpin Clip S
(10f2) —
Tie Rod
Locking Pin
(1 of 2) !
Low Pressure
Piston Assembly

Figure 7-6. Removing the Low-pressure Piston Assembly From

the Pump Head Assembly.

7-13



Maintenance Maintenance on Internal Pump Parts

Removing the Pump Head Assembly

To remove the pump head assembly:

1. Using a 9/64-inch hex wrench, loosen and remove the #8 x 1/2-inch socket cap screws and
#8 washers that secure the pump head assembly to the hex standoffs.

2. Using a 1/4-inch open end wrench, disconnect the stainless steel (or titanium if you have
a biocompatible version) fitting from the output check valve.

3. Loosen and remove the solvent input tubing fitting from the center of the proportioning
valve.

Caution  In the Biocompatible Pump: Remove the two
A piston rinse tubes that connect the pump head
assembly to the prime/purge valve panel
before removing the pump head assembly
(see Figure 7-7).

Pump Head _,,.y
Assembly ;

Piston Rinse
Tubes

Prime/Purge Valve
Bracket

Luer Fittings

Figure 7-7. Removing the Piston Rinse Tubes.

4. Using a /4-inch open end wrench, loosen the fittings and remove the tubing that is con-
nected between the pulse damper and prime/purge valve.

5. Carefully remove the pump head assembly by pulling it straight away from the pump
casting (which contains the high-pressure piston).
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Maintenance

6. Place the pump head assembly on a flat surface so that you can replace the check valves

and piston seals.

Figure 7-8.

break the piston. The piston is made of
synthetic sapphire and it is extremely fragile.
When removing the pump head assembly,
carefully support it as you slide it straight out.

2 Caution  Sideways movement of the pump head may

Solvent Qutput
Tubing High Pressure
Piston

Pump Head

#8 x 1/2-inch
Socket Cap Screw

(10f2) Purmp

Casting

Hex Standoff
(10f2)

Solvent Input
Tubing

Removing the Pump Head.
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Replacing Check Valves

Maintenance cycles for the piston seals and check valves are similar; therefore, to minimize
downtime, perform as much maintenance as possible at one time.

* Replace high- and low-pressure piston seals, back-up rings, and if you have a biocompat-
ible (BIO) version with titanium pump parts, also replace the piston wash seals.

¢ (lean the check valves with isopropanol in an ultrasonic bath.

Typical indications of check valve failure include unusual variations of pressure readings on
the screen or a change/inconsistency in the peak retention times.

Stainless Steel Pump

The stainless steel pump head contains an input check valve (P/N 0254-0177), an intermedi-
ate check valve (P/N 0254-0177), and an output check valve (P/N 0254-0197).

Output Check Valve , (C1h§fc § ) Valve Washer
(P/N 0254-0197) = (P/N 0254-2150)

Intermediate
i Check Valve
Input i (P/N 0254-0177)

Check Valve
(P/N 0254-0177)
Transfer Tubing

Figure 7-9. Stainless Steel Check Valves.
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Titanium Pump
In the biocompatible version, the titanium pump head contains an input check valve

(P/N N260-0226), an intermediate check valve (P/N N260-0226), and an output check
valve (P/N N260-0192).

Output Check Valve © (C1hefc g)Valve Washer
o
(P/N N260-0192) (P/N 0254-2150)

Pump Head

Intermediate
Check Valve
Check \I/r;%g (P/N N260-0226)
(P/N N260-0226)

Transfer Tubing

Figure 7-10. Titanium Check Valves.

Replacing Input and Intermediate Check Valves

The intermediate check valve is identical to the input check valve. Both check valves are
located on the underside of the pump head. The input check valve is closest to the low-pres-
sure piston (see Figure 7-9 or Figure 7-10).

To replace the input and intermediate check valve:

1. Using a 7/16-inch wrench, disconnect and remove the transfer solvent tubing from the
intermediate check valve.

2. Using a 7/16-inch wrench, disconnect and remove the input tubing from the input check
valve.

Note If the check valve loosens before the fitting on
the solvent input tubing loosens, hold the check
valve body with a 5/8-inch wrench while discon-
necting the fitting from the check valve.
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3. Remove the input check valve with a 5/8-inch wrench.

after removing the old check valve. If the
check valve washer is split, then remove all of
the pieces from the pump head.

2 Caution  Use a mirror to inspect the check valve port

4. Inspect the check valve washer (P/N 0254-2150). Replace a damaged or missing check
valve washer. A new check valve washer is supplied with each new input check valve.

Note The check valve washers must sit in the recess
of the check valve.

Check Valve Washer
@*”” (P/N 0254-2150)

o\

l
J Dl Intermediate

(®

Check Valve
(P/N 0254-0155)

Figure 7-11. Check Valve Washer.

5. Connect the new input check valve to the pump head and tighten it until it is fingertight.

Note Do not use Teflon tape or other sealers on the
check valve threads.
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6. Using a 5/8-inch wrench, remove the intermediate check valve.

7. Inspect the check valve washer (P/N 0254-2150) Replace a damaged or missing check
valve washer. A new check valve washer is supplied with each new input check valve.

Note The check valve washers must sit in the recess
of the check valve.

8. Install the new intermediate check valve and tighten it until it is fingertight.

9. Using a torque wrench with a 5/8-inch socket or crow's foot wrench, torque the input and
intermediate check valves to 75 inch-lbs (85 kg-cm). Use PerkinElmer's Torque Wrench
Kit (P/N 0254-0871) or an equivalent. When torquing, be sure to follow the instructions
supplied with the torque wrench.

10. Reconnect the intermediate and input solvent tubing (1/8 to 1/4 turn past a snug fit) to

the proper check valves. Do not overtighten the check valve! (Refer to Figure 7-9 or
Figure 7-10.)

Replacing the Output Check Valve
To replace the output check valve:

1. Using a 1/4-inch wrench, disconnect the high-pressure metal tubing connecting from the
output check valve to the pulse damper.

Note If the check valve loosens before the fitting on
the output tubing loosens, hold the check valve
body with a 5/8-inch wrench while disconnect-
ing the fitting from the check valve.

2. Using a 5/8-inch wrench, remove the old output check valve.

3. Inspect the check valve washer (P/N 0254-2150). Replace damaged or missing check
valve washers. A new check valve washer is supplied with each new input check valve.

Note The check valve washers must sit in the recess
of the check valve.

4. Install the new output check valve and tighten until it until it is fingertight.
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5. Using a torque wrench with a 5/8-inch socket or crow's foot wrench, torque the output
check valve to 75 in-lbs (85 kg-cm). Use PerkinElmer's Torque Wrench Kit (P/N 0254-
0871) or equivalent. When torquing, always follow the instructions provided with the
torque wrench.

6. Using a 1/4-inch wrench, reconnect the line from the output check valve leading to the
pulse damper. Do not overtighten the check valve!

Replacing Piston Seals in the Stainless Steel Pump

Large fluctuations in system pressure, low system pressure, leaks in the system, or if you
have a biocompatible pump, an increase of the solvent level in the beaker where the piston
rinse output tubing is directed are all indications of piston seal failure.

The exploded view of the piston seals from the pump head (Figure 7-12) shows the locations
of both the low- and high-pressure piston seals. Table 7-5 lists common replacement parts
for stainless steel pumps with their PerkinElmer part numbers.

High-Pressure Piston Seal
Backup Ring
High-Pressure Piston Seal (P/N 0254-2076)
(P/N 0990-7324)
Pump Head
(P/N 0254-2103) %
Low-Pressure Piston Seal N High-Pressure
(P/N 0990-7330) Piston Seal Collar
\ (P/N 0254-2105)
Guard Teflon O-Ring
(P/N 0990-2128)

#6 Lockwasher

#6 x 1/4-inch Low-Pressure Piston Guide
ca gocket (P/N 0254-2313)
ws
p Scre Low-Pressure Piston Seal Collar
(P/N N260-1011)
#6 Flat Washer
#6 Lockwasher Tre Rod Guide

Figure 7-12. Exploded View of Piston Seals From the Pump Head.
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Table 7-5. Replacement Parts for Stainless Steel Pumps

Part Part Number
Low-Pressure Piston Seal 0990-7330
Low-Pressure Piston Guide* 0254-2313
Low-Pressure Piston N260-0117
Low-Pressure Piston Seal Collar N260-1011
High Pressure Piston Seal (yellow) 0990-7324
High-Pressure Piston N260-0124
High-Pressure Piston Seal Backup Ring* 0254-2076
Stainless Steel Pump Head 0254-2103
High-Pressure Seal Collar* 0254-2105
O-Ring (High-Pressure Side)* 0990-2128
High-Pressure Piston N260-0124

* It is required that you replace these items when you replace the associated piston seal.

Maintenance

Many of the above parts are included in the Series 200 LC Pump Maintenance Kit (P/N

N291-0345).
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Replacing the Low-Pressure Piston Seal

To replace the low-pressure piston seal:

1

2.

10.

Remove the pump head. (See the "Removing the Pump Head" section on page 7-13.)

Using a 7/64-inch hex wrench, loosen and remove the #6 x 1/4-inch socket cap screw and
#6 washer that secure the tie rod guide to the pump head assembly. Then remove the tie
rod guide.

Using a 7/64-inch hex wrench, loosen and remove the other #6 x 1/4-inch socket cap
screw and #6 washer directly above it (see Figure 7-12). Then remove the guard.

Remove the low-pressure piston seal collar with a 3/4-inch wrerch.

Remove the low-pressure piston seal from the pump head with a small clean tool.
Insert a new low-pressure piston seal (P/N 0990-7330) in the pump head.
Remove the low-pressure piston guide from the low-pressure piston seal collar.

Insert a new low-pressure piston seal guide (P/N 0254-2313) in the low-pressure piston
seal collar.

Insert the low-pressure piston seal collar in the pump head and turn it until it is finger-
tight. Make a leak-free seal by tightening the low-pressure piston seal collar an addi-
tional /2 turn with a 3/4-inch wrench.

Inspect and clean the low-pressure piston. (See the "Inspecting and Cleaning Pump Pis-
tons" on page 7-29.)

Replacing the High-Pressure Piston Seal

To replace the high-pressure piston seal:

1

2.

Remove the high-pressure piston seal collar with a 3/4-inch wrench.

Using the piston seal removal tool (P/N N260-1295), push the high-pressure piston seal
and backup ring out of the high-pressure piston seal collar.
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High-Pressure
Piston Seal Collar

Removal Tool

High-Pressure
Piston Seal

Backup Ring

Figure 7-13. Removing the High-pressure Piston Seal and Backup Ring.

3. Place a new backup ring and high-pressure piston seal into the high-pressure piston seal
collar.

Caution  Always position the piston seal so that the
spring side is not facing the piston.

4. Insert the new high-pressure piston seal in place with your thumb.
5. Remove the Teflon O-ring from the pump head and discard it.

6. Inserta new Teflon O-ring (P/N 0990-2128) over the end of the high-pressure piston seal
collar.

7. Insert the high-pressure piston seal collar in the pump head and turn it until it is finger-
tight. Make a leak-free seal by tightening the high-pressure piston seal collar an addi-
tional /2 turn with a 3/4-inch wrench.

8. Inspect and clean the high-pressure piston. (See the "Inspecting and Cleaning Pump
Pistons" section on page 7-29.)

Replacing Piston Seals in the Titanium Pump

Large fluctuations in system pressure, low system hydraulic pressure, leaks in the system,
or an increase of the solvent level in the beaker (where the piston rinse output tubing is
directed) are all indications of piston seal failure.
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Table 7-6 lists common replacement parts for biocompatible (BIO) titanium pumps with
their PerkinElmer part numbers. Many of the following parts are included in the Series 200
LC Pump Maintenance Kit (P/N N291-0346).

Table 7-6. Replacement Parts for Titanium Pumps
Part Part Number
Low-Pressure Piston Seal 0990-7339
Low-Pressure Piston Seal Holder N260-1174
O-ring (For Low-Pressure Piston Seal Cover) 0990-2018
Low-Pressure Piston N260-0104
Low-Pressure Piston Seal Cover N260-1175
High-Pressure Piston Seal (2 required) 0990-7338
High-Pressure Piston Seal Holder N260-1434
Backup Ring* 0254-2076
Pump Head N260-1433
High-Pressure Seal Cover N260-1172
O-ring (Black, High-Pressure Side) 0990-2009
O-ring (White, High-Pressure Side) 0990-2018
High-Pressure Piston N260-0124
1/8-inch Tefzel Nut N260-1189
1/8-inch Ferrule 0990-3771
Piston Seal Replacement Kit N260-0061

* It is required that you replace these items when you replace the associated piston seal.

Note  Store the piston seals in a vial of isopropanol to properly
break them in and extend their life.

low-pressure piston seals whenever seal replacement

2 Caution 1. Always replace both high-pressure piston seals and
is necessary.

2. Clean both pistons or replace them if necessary.




Maintenance on Internal Pump Parts Maintenance

Replacing the Low-Pressure Piston Seals

To replace low-pressure piston seals:

1.

8.

9.

Remove the pump head. See the "Removing the Pump Head" section on page 7-13.

Caution  In the Biocompatible Pump: Remove the two
A piston rinse tubes that connect the pump head
assembly to the prime/purge valve panel
before removing the pump head assembly
(see Figure 7-7). :

Remove the low-pressure piston seal cover screws with a 7/64-inch hex wrench, then
remove the low-pressure piston seal cover and the O-ring.

Using the barbed end of the seal removal tool (P/N N260-1295), carefully remove one pis-
ton seal from the low-pressure piston seal holder and the other piston seal from the
pump head.

Insert a new low-pressure piston seal into the pump head, insert the other new low-pres-
sure piston seal into the low-pressure piston seal holder, and insert the low-pressure pis-
ton seal holder into the pump head (see Figure 7-14).

Clean the piston. See the "Inspecting and Cleaning Pump Pistons" section on page 7-29.

Replace the O-ring on the low-pressure piston seal holder.

Replace the low-pressure piston seal cover and loosely install the cover screws.

Note The low-pressure piston seal cover has a slight
concave shape. Install the cover so that the
convex side faces the low-pressure piston seals.

Install the low-pressure piston through both seals.

With the low-pressure piston in place, equally tighten both cover screws.

10. Reinstall the pump head (see "Reinstalling the Pump Head"on page 7-29).
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Low-Pressure
Piston Seals

O-Ring
Cap Screw

(10f2) Piston Rinse Tubes

Pump Head

Align this hole with the piston rinse tubes
on the pump head.

Low-Pressure Low-Pressure
Piston Seal Cover Piston Seal Holder

Figure 7-14. Replacing the Low-pressure Piston Seals.

Replacing the High-Pressure Piston Seals

Mobile phase leakage around the pump head is an indication of a defective high-pressure
piston seal.

To replace high-pressure piston seals:

1. Remove the pump head. Refer to the “Removing the Pump Head” section on page 7-13.

Note It is not necessary to remove the high-pressure
' piston to replace the high-pressure seals.

There are two piston seals for the high-pressure piston. Although both seals have the
same part number (P/N 0990-7338), we will refer to them by separate names:

* Wash seal - This seal is closest to the high-pressure seal cover.

* High-pressure seal - This is the seal closest to the pump head.

2. Remove the wash seal from the high-pressure seal cover with the barbed end of the seal
removal tool (Figure 7-15).

3. Carefully remove the piston seal holder containing the high-pressure piston seal.

4. Remove the black O-ring from the holder. Remove the white Teflon O-ring from the
pump head with the sharp end of the seal removal tool.

5. Remove the high-pressure seal and backup ring from the piston seal holder with the
barbed end of the seal removal tool.

6. Discard the used seals and O-rings.
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. Seal Removal Tool
Pointed (P/N N260-1295)

End 1 [for Stainless Steel Only |

Cap Screw (1 of 2)

an(p

@ High-Pressure
Piston Seal Cover

Barbed :
End 2 1
Piston Seal Holder
Black O-Ring
Piston Seal Holder Pump Head

Figure 7-15. Removing the High-pressure Piston Seals.

Maintenance

7. Insert new seals, backup ring, and white O-ring into the piston seal holder as shown in

Figure 7-16. :

seals. Refer to Figure 7-16 for the correct

2 Caution  There is only ONE correct way to insert the

installation.

Wash Seal

Piston Seal Holder \
Backup Ring \ Q

White Teflon

O-Ring Black O-Ring

Q This hole must be closer

to the piston side.

High Pressure Seal

Figure 7-16. High-pressure Piston Seals and Holder (exploded view).
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8. Insert the piston seal holder into the pump head. Align the holes in the holder with the
piston rinse fittings on the pump head (Figure 7-17).

L Seal Removal Tool
* | (P/N N260-1295)

Cap Screw (1 of 2)

New Piston ﬂg ? ?/High-Pressure
=/

Seal ;
. ¢ Piston Seal Cover
Backup Ring § 5

Black O-Ring

Insertion Tool Piston Seal Holder

(P/N N260-1503)
Align the hole
Piston Seal Holder with the fitting.
Pump Head

Figure 7-17. Installing New High-pressure Piston Seals.

9. Insert a new black O-ring on the top of the piston seal holder.

10. Replace the high-pressure seal cover. Tighten each cap screw with a 7/16-inch wrench,
alternating 1/4 turn between each screw, until both screws are equally torqued to approx-
imately 12 foot-pounds.

11. Inspect and clean the pump pistons.

12. Reinstall the pump head (refer to the “Reinstalling the Pump Head” section on
page 7-29).

organic solvent (methanol or isopropanol) for
15 to 30 minutes at low-pressure (less than

2 000 psi) and at a low flow rate (3 mL/min or
less). Then run the pump for an additional 15
minutes at higher pressures (2 000 - 5 000 psi).

2 Caution  To properly break in the pump seal, pump
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Maintenance

Inspecting and Cleaning Pump Pistons .

It's good practice to clean the pump pistons each time you replace pump piston seals. First,
visually inspect the pistons for scratches. Subsurface imperfections in the sapphire can
appear to be scratches. If you are not replacing piston seals, remove the pump head (refer to
the “Removing the Pump Head” section on page 7-13) to expose the piston.

Note It is not necessary to remove the high-pressure

piston for cleaning.

Gently scrub the piston with "Pepsodent” toothpaste or an equivalent toothpaste that has a
high diatomaceous earth content. Flush the toothpaste from the piston with distilled water,
or hand wipe the piston with a Kimwipe tissue saturated with distilled water.

'Reinstalling the Pump Head

2 Caution

If you cannot remove the scratches from the
piston, then replace the piston. Refer to either
the section, "Removing the Low-Pressure
Piston" on page 7-13 or "Replacing the
High-Pressure Piston" on page 7-30.

To reinstall the pump head:

1.

Arrange the pump head with the high-pressure side facing the high-pressure piston
(which is sticking out of the pump casting).

Carefully insert the high-pressure side of the pump head over the high-pressure piston

and hold it in place.

2 Caution

Sideways movement of the pump head may

_ break the piston. The piston is made of

synthetic sapphire and it is extremely fragile.
When installing the pump head assembly,
carefully support it as you insert the pump
piston into the pump head assembly.

3. Align the guard and tie rod guide with the holes in the pump head. Secure both items

with the proper screws.
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4. Reconnect the solvent input tubing to the proportioning valve (or if you have a Series 200
LC Isocratic Pump, reconnect the solvent input tubing to the input check valve).

5. Reconnect the solvent output tubing to the output check valve. Reconnect the tubing
between the pulse damper and prime/purge valve. To make a leak-free connection, use a
V/4-inch open end wrench to tighten the fittings about 1/4 turn past fingertight.

6. Carefully insert the low-pressure piston assembly into the pump head.

7. Connect the tie rods to the low-pressure piston assembly with the retaining pins and
hairpin clips.

8. Replace the low-pressure piston guard.
9. Slide the pump drawer into the cabinet until the tab locks it in place. Replace the sol-

vent system, insert the solvent lines into the reservoirs, and plug the AC line cord into
power input module and the AC outlet.

Replacing the High-Pressure Piston

~can relieve the spring tension by following

2 Caution  The pump head must be installed so that you
steps 1-3.

To replace the high-pressure piston:

1. Turn the pump cam to bring the cam follower to its lowest point, to fully retract the high-
pressure piston.

2. Loosen the setscrew on top of the pump casting with a 5/64-inch hex wrench (see Figure
7-18).

3. Remove the low-pressure piston assembly.

Caution Sideways movement of the pump head may
A break the piston. The piston is made of
synthetic sapphire and it is extremely fragile.
When removing the pump head, carefully sup-
port it as you slide it straight out.

4. Remove the pump head assembly. Refer to the “Removing the Pump Head” section on
page 7-13.
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5/64-inch Hex Wrench

Pump Head

Low-Pressure Assembly

Piston

Assembly 2y
; ; #8 x 1/2-inch
/'Ji. Socket Cap Screw
Tie Rod Hairpin Clip
Locking Pin (10f2)
(10f2)

Figure 7-18. Loosening the Setscrew and Removing the Pump Head Assembly.
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Removing the Old High-Pressure Piston

To remove the old high pressure piston follow these sieps and refer to Figure 7-19. The steps
listed here are repeated in Figure 7-19.

1. Remove the pump piston spring retainer and piston spring from the pump.
2. Remove the two tie rods.

3. Remove the tie rod retainer by pushing it down and sliding it off both ends of the cam fol-
lower pin.

4. Remove two cap screws from each retaining plate by using a 9/64-inch hex wrench.
5. Remove the two retaining plates.

6. Remove the two bushings from the cam follower pin.

7. Remove the cam follower pin by pulling it straight out with pliers.

8. Carefully pull the high-pressure piston out of the pump casting.

9. Remove the cam follower from the high-pressure piston.

Installing a New High-Pressure Piston

To install a new high-pressure piston:

1. Insert the cam follower into the fork on the new piston assembly.
2. Slide the pump piston into the pump.

3. Insert the cam follower pin through the pump casting and cam follower in the piston.

Note Lift the cam follower from the opposite side so
that the pin will slide in easily.

4. Replace the two bushings on the cam follower pin. Lubricate the bushings.

5. Replace the retaining plates and cap screws on the pump casting. Tighten the cap
screws with a 9/64-inch hex wrench.

6. Replace tie rods on each side of the cam follower pin.

7. Replace the tie rod retainer on the spring. Then insert the ends of the cam follower pin
through the holes in each side of the tie rod retainer.
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STEP 3:
Remove the tie rod retainer.

STEP 2:
Remove the two tie rods.

@g.-
STEP 7:
7 & Remove the cam
e, follower pin.
., - S \
N/ STEP 6:
- Remove the
. o oY two bushings.
STEP 1: ) . : %) e \/29" (one from
Remove the spring retainer , each side)
and piston spring. ! N
STEP 9: STEP5: ./ /o /
Remove the cam follower Remove the two S
f from the high pressure piston. retaining plates.
Q ; STEP 8: (one from each side) /

Remove the high-pressure piston. STEP 4- /
Remove the four cap screws
(two from each retaining plate)
with a 8/64-inch hex wrench.

Figure 7-19. Steps to Remove a High-pressure Piston.

8. Insert the piston spring and spring retainer into the pump casting.

9. Carefully insert the high-pressure side of the pump head over the high-pressure piston
and hold it in place.

break the piston. The piston is made of
synthetic sapphire and it is extremely fragile.
When installing the pump head, carefully
support it as you slide the pump piston into it.

2 Caution Sideways movement of the pump head may

10. Tighten the setscrew (on top of the pump to lock the spring retainer into place) with a
9/64-inch hex wrench.
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11.

12.

13.

14.

15.

Maintenance on Internal Pump Parts

Reinstall the tie rod holder on the pump hé‘ad.
Reinstall the low-pressure piston, tie rod locking pins, and clips.

Reconnect the solvent input tubing to the proportioning valve (or if you have a Series
200 LC Isocratic Pump, reconnect the solvent input tubing to the input check valve).

Reconnect the solvent output tubing to the output check valve. Reconnect the tubing
between the pulse damper and prime/purge valve. To make a leak-free connection, use
a 1/4-inch open end wrench to tighten the fittings about 1/4 turn past fingertight.

Replace the low-pressure piston guard.
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Removing/Rebuilding the Pulse Damper.

Excessive baseline noise or a faint tint of blue in the waste container are signs of a failed
pulse damper, which must be rebuilt or replaced.

Note When rebuilding the pulse damper, always
replace the damper seal.

Necessary Tools
Refer to Table 7-7 for a list of the tools required but not supplied.

Table 7-7. Tools Required But Not Supplied.

1/4-in. hex wrench 1/4-in. open end wrench
Blue food coloring 1/2-in. open end wrench
Flat-blade screwdriver Torque wrench

Removing the Pulse Damper
To remove the pulse damper from the cabinet:

1. Gain access to the pulse damper (refer to the "Preparing the Pump for Maintenance" sec-
tion on page 7-11).

2. Loosen and remove the tubing (using a 1/4-inch opened end wrench) connected to the top
of the pulse damper.

3. Remove the six screws that secure the cover over the electronics area. Remove the cover.
4. Unplug the pressure transducer harness from the pump control board.
5. If equipped, remove the optional mixing coil.

6. Remove the two screws that secure the pulse damper to the chassis (accessible from the
underside of the chassis).

7. Remove the pulse damper from the pump and put it on a flat surface.
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Rebuilding the Pulse Damper
To rebuild the pulse damper, follow these steps and refer to Figure 7-20.

1.  Hold the pulse damper firmly in place with a 1/2-inch open end wrench (see top view of
pulse damper in Figure 7-20) or insert the pulse damper into a bench vise with brass
jaws.

2. Unscrew the six large 1/4-inch hex head cap screws (using the 1/4-inch hex wrench)

that secure the pulse damper cover by following the number sequence shown in Figure
7-20.

3. Remove the pulse damper cover shown in the exploded view of the pulse damper in
Figure 7-20.

Carefully remove the diaphragm and square damper seal.

Remove the plug from the housing by grasping it with your fingernails and pulling it
out.

screwdriver or tweezers) to remove the plug.
Scratching the corner of the housing cavity
may cause the pulse damper to leak.

2 Caution  Never use a sharp object (for example, a

6. Inspect the plug for damage or swelling (from contact with solvents), then clean the
cavity. Replace a damaged plug (P/N N260-1317).

Install the plug into the housing with the concave side facing up.

Apply one drop of blue food coloring (about 1/16-inch diameter) in the center of the con-
cave side of the plug. The presence of blue coloring in the waste solvent reservoir indi-
cates a ruptured diaphragm.

9. Install a new square damper seal (P/N N260-1359) into the housing.

10. Place a new diaphragm (P/N N260-1316) on the pulse damper housing. Align the holes
in the diaphragm with the holes in the housing.

11.  Align the holes in the pulse damper cover with the holes in the housing and position
the solvent ports perpendicular to the harness.

12.  Apply Fluoro Glide FB (P/N 0990-8353) to the threads of the six 1/4-inch hex head cap
screws, then screw all six screws fingertight.

13. Torque all six 1/4-inch hex head cap screws to 36 inch-lbs by following the number
sequence in shown in the top view of the pulse damper in Figure 7-20. Then torque all
six screws to 84 inch-lbs, and finally to 180 inch-1bs.

14. Reinstall the pulse damper in the pump (and, if equipped, reinstall the optional mixing
coil).

15. Start the pump, pressurize the system to 6 000 psi, and check for leaks. Observe the
pressure display on the pump to verify that the pulse damper is working properly.
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Torquing Sequence M Harness
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Rebuilding the Pulse Damper.
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Lubricating the Cam Wiper Assembly

Once a year or after 2 000 hours of use, lift the cam wiper and apply approximately 1/4 oz.
(6 cc or 7 cc) of Molykote Grease (P/N 0990-8511) to the white felt. See Figure 7-21 for the
location of the cam wiper.

T Cam Wiper

N l
J i ’ !

Figure 7-21. Location of the Cam Wiper.

Reassembling the Series 200 LC Pump
To reassemble the Series 200 LC Pump:

1. Slide the pump drawer into the cabinet.

2. Replace the solvent system.

3. Return all mobile phase reservoirs in the solvent system and insert the corresponding
tubing.

2 Caution Do not overfill the solvent reservoirs.

4. Reconnect the power cord, then switch on the pump.

5. Purge the pump and check for leaks.
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Troubleshooting Guide Table .. 8-1
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This chapter describes how to solve some basic performance and instrument problems.

Table 8-1. Troubleshooting Guide Table.
PROBLEM PROBABLE CAUSE SOLUTION
1. Pump will not start. | Series 200 LC Pump line cord is | Plug Series 200 LC Pump line cord
not plugged into the AC outlet. into the AC outlet.
Power switch is off. Turn on the power switch.
Blown fuse. Replace the fuse.
Faulty low-voltage power Call your PerkinElmer Service
supply board. Engineer.

2. Pump automatically
stops.

System pressure exceeded the
maximum pressure of 6 100 psi.

Check for a plugged column by dis-
connecting the column inlet tube;
then restart the pump.

If the pump still shuts down, check
for a plugged injector by disconnect-
ing the tubing from the injector
inlet, then restart the pump.

The optional in-line filter may be
plugged. Clean or replace the filter
element.

Injector valve improperly posi-
tioned or blocked.

Check the injector for proper
rotation.

Plugged flowcell.

Turn the pump off and disconnect
the flowcell inlet tubing.

Backflush the flowcell by pumping
mobile phase in the reversed direc-
tion.

3. No solvent flow;
pump motor is
running.

A solvent leak somewhere in the
system.

Locate the leak and repair it.

Air in the pumping system.

Prime the pump to remove the air.

Dirty pump piston.

Clean the pump piston.
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PROBLEM

PROBABLE CAUSE

SOLUTION

No solvent flow;
pump motor is
running. (continued)

No mobile phase in the solvent
Treservoirs.

Refill the solvent reservoirs.

Clogged solvent inlet filter.

Clean or replace the solvent inlet
filter.

Faulty check valves (most likely

Identify and replace the check

the input check valve). valve.
Defective pump motor. Call your PerkinElmer Service
Engineer.
4. Mobile phase Loose mobile phase inlet and /or | Tighten the fittings.
leaking from the outlet fittings. :
head.
pump hea Loose check valve. Tighten the check valve.
Defective piston seal. Replace the defective piston seal.
Dirty pump piston. Clean the pump piston.
5. Pump flow Mobile phase flow restriction in | Clean or replace the solvent inlet
fluctuation the solvent inlet filter. filter.
Air in the solvent inlet tubing. Prime the pump.
Degas the mobile phase.
Defective output check valve. Replace the output check valve.
6. Pump piston not Motor drive failure. Call your PerkinElmer Service
reciprocating. Engineer.
7. Flow ratetoohigh or | Pump out of calibration. Call your PerkinElmer Service
too low. Engineer.
8. Piston seals have a Dirty mobile phase. Filter the mobile phase.
short life span. -
: Clean the pistons.
Scratches on the pump piston. Replace the pump piston.
9. Noisy chromato- Air in the pumping system. Prime the pump.
graphic baseline - 3 3
Air bubbles passing through the | Degas the mobile phase. Add a
detector flowcell. backpressure device to the detector.
Faulty of dirty check valve Clean or replace the check valve.
Faulty pulse damper. Repair or replace the pulse damper.
Detector failure. Check or repair the detector.
10. Spiking on the Air bubbles passing through the | Prime the pump. Degas the mobile
chromatographic detector flowcell. phase. Locate and repair solvent
baseline. leaks.
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PROBLEM PROBABLE CAUSE SOLUTION
11. Excessive pressure Sticking or dirty check valve. Clean or replace the check valve.
fluctuation. — - - -
Air in the pumping system. Prime the pump. Degas the mobile
phase.
Insufficient back pressure. Add sufficient back pressure.
Faulty piston seals. Replace piston seals.
12. Inconsistent sample | Changing flow rate. Run the start up diagnostics, then
retention times. call your PerkinElmer Service Engi-
neer.
Column activity changing. Replace the column.
Leak in the system. Locate and repair the leak.
Incorrect or contaminated Replace the mobile phase.
mobile phase.
Injector problems. Identify and repair.
Gas in the mobile phase. Degas the mobile phase.
13. Pump shuts down Pmin is set too high. Change the Pmin to a lower value.
after one minute. It
does not reach Pmin. | L@k in the system. Locate and repair.
Faulty pressure transducer. Call your PerkinElmer Service
Engineer.
Pressure transducer needs Call your PerkinElmer Service
calibration. Engineer
14. Pump shuts down. It | Pmax is set too low. Change the Pmax setting.

exceeds Pmax.

Plugged tubing.

Locate and repair. Also, filter the
mobile phase.

Pressure transducer needs Call your PerkinElmer Service
calibration. Engineer.

15. Pump will not Start up diagnostics failure. Switch the pump off, then on. Ifthe
initialize to the problem still persists, call your
active method. PerkinElmer Service Engineer.

16. Unable to prime the | Solvent inlet filter is plugged. Clean or replace the solvent inlet
pump. filter.

Inlet filter is not submerged in
the reservoir.

Submerge the inlet solvent filter in
the reservoir (s).

Kinked solvent inlet tubing.

Repair or replace the solvent inlet
tubing.

Proportioning valve is not work-
ing properly.

Call your PerkinElmer Service
Engineer.
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PROBLEM

PROBABLE CAUSE

SOLUTION

17. Cannot stop
sparging the mobile
phase

Sparging valve is not turned off.

Pull the valve up to stop sparging.

Leak in the sparging lines. Locate and correct the leak or call
your PerkinElmer Service Engineer.

No helium. Check the source of helium. Turn
on the helium.

Control valves closed. Open the control valves.

High viscosity solvent. Use the 40 1 sparger.
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About the Micro Pump
System

The Micro Pump System and this Chapter

The Micro Pump System includes two 30-uL based Series 200 isocratic
pumps which are used in a high-pressure blending mode. The pumps are
controlled by the (Macintosh) computer of the PerkinElmer Sciex mass
spectrometer.

The differences between the standard 100-uL based pump system and the
30-uL based system, besides the way that they are controlled, include the
micro pump tubing, piston, associated seals, etc. The flow-rate range of the
micro pump system is from 1 ul/min to 3 mL/min.

Since operation (setting flows, solvent conditions, etc.) of the micro
pumps is accomplished by the mass spectrometer computer, this chapter
does not contain operating procedures for the system. It does, however,
contain a paragraph which describes the proper choice of pumps and mixer
configurations. It also contains an exploded (hardware) drawing of the
stainless steel micro pump (Figure 9-3), a system plumbing diagram (Figure
9-2) and an electrical connection diagram (Figure 9-1). Part number changes
in the stainless steel micro pump maintenance procedures are included in
Table 9-4.

NOTE: There is no 30-uL based titanium pump.
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Proper Choice of Pump and Mixer Cohfiguraﬁons

The following table provides information about the Series 200 pump
family; it provides a guide for properly choosing your pump. The choice
depends on the flow rate and the gradient delay required for your column.

Table 9-1. Gradient Flow Rate, Range and Column Flows for the

Series 200 Pumps
Pump Minimum Flows for Chromatography
Gradient Analysis

Series 200 Isocratic no gradient Isocratic, narrow bore,
Series 200 Binary 900 pl/min Low-pressure blending
Series 200 Quaternary 900 puL/min Low-pressure blending
Series 200 Narrow Bore Kit 500 pL/min Low-pressure blending
Series 200 Micro Pumps 50 uL/min High-pressure blending

High-pressure mixing pumps require dynamic or static mixing for proper
gradient formation. Generally, for best results, the internal volume of the
mixing chamber should be approximately equal to the flow rate. Refer to
Table 9-2 for available mixers, their gradient flow-rate range, and their type
of chromatography. Refer to Table 9-3 for the mixer configurations for the
Series 200 pumps.
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Table 9-2. Available Mixers and their Uses

Gradient Flow Rate Mixer Type Chromatography
Range (uL/min)
40-70 *ASI 50 pL (Static) micro bore
50 (ballistic) Lee Vistotec 10 pL (Static) micro bore
150 - 300 Lee 250, ASI 250 (Static) analytical
300 - 500 ASI 350 pL (Static) analytical
500 - 1100 AST 250, or 350 plus 500 uL anély'tical

* ASI mixers are cartridges requiring holder hardware.

Table 9-3. Recommended Mixer Configurations for the Series 200
Micro Pumps

Gradient Flow | Chromatography Static Mixer P-E PartNumber
Range (uL/min) Type
40-70 Micro Bore Ballistic Lee 10 pL N260-2341
Gradient
50 Micro Bore Gradient ASI 50 uL N300-0050
100 -250 Narrow Bore Lee 250 or N260-2342 and
ASI 250 N300-0250
275 - 500 Narrow Bore (2.4 ASI 350 N300-1350
and 2.6 to 3.9 mm
Columns)
500 - 1100 Analytical Lee or AST 250 uL N260-2306 or N300-0250
plus ASI 150 uL plus N300-0150
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Pump System Maintenance Changes

Pump System Maintenance Chcnges:

Only the part number differences between the 30-uL and 100-pL pump
system maintenance procedures are included in this chapter; the
maintenance (and troubleshooting) procedures themselves are basically the
same for both systems.

Refer to Chapter 7 of the manual and note the changes to the parts (and
part numbers) that have been included in Table 9-4, below:

Table 9-4. 30-uL System Parts and Standard 100-uL System Parts

for the Series 200 Pumps
Item Page in Pump 30-uL System 100-pL System
Manual Part (see Fig 9-3) Part (Fig 7-22)

Low-pressure piston | 7-21 & 7-39 0992-3366 0990-7330
seal
Low-pressure piston | 7-21 & 7-39 N291-5006 0254-2313
guide

| Low-pressure piston | 7-21 N291-0510 N260-0104
Low-pressure seal 7-21 & 7-39 N291-5010 N260-1011
collar
High-pressure seal 7-21 & 7-39 N291-5008 0254-2105
collar
High-pressure piston | 7-21 & 7-39 0992-3367 0990-7324
seal
High-pressure piston | 7-21 & 7-39 (part of) 0992-3367 0254-2076
seal backup ring
High-pressure piston | 7-39 N291-5009 0254-2065
guide bushing
Low-pressure piston | 7-21 N291-0512 N260-0117
assy
High-pressure piston | 7-21 & 7-39 N291-0511 N260-0124
Pump Head 7-21 & 7-39 N291-5011 0254-2103
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\
\ Series 200
Autosampler
Tee *
ndine V% LSS Two 30-pL Based
Visco Mixer* Series 200
Stainless Steel
T Pumps
250pL 250 pL
il Etlj =R ES
10 L 10pL
* See Tables 9-2 and 9-3 for the available mixers
and recommended mixer configurations.
Solvent Botties

Figure 9-2. Micro Pump System Plumbing Connections.
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LC Solvent Polarity and Property Scale

Soivent Mcorptive | BonE | viscomty | Relractive | OV

*Hexane 0.00 69 0.33 1.375 210**
*Isohexane 0.01 99 0.30 1.404 210**
Petroleum ether, skellysolveB, etc. 0.01 175-240 0.30 210
n-Decane : 0.04 174 0.92 1.412

Cyclohexane 0.04 81 1.00 1.427 210
Cyclopentane 0.05 49 0.47 1.406 210**
Carbon tetrachloride 0.18 77 0.97 1.466 265
Amyl chloride 0.26 108 0.43 1.413 225
*Butyl chloride 0.26 77 0.47 1.436 220
Xylene ) 0.26 138-144 0.62-0.81 1.500 290
*i-Propyl ether 0.28 69 0.37 1.368 220
Toluene 0.29 11 0.59 1.496 285
Chlorobenzene 0.30 132 0.80 1.525 330
Benzene 0.32 80 0.65 1.501 280
*Chloroform 0.40 61 0.57 1.443 245
Methyl-i-butylketone 0.43 117 1.394 330
*Tetrahydrofuran 0.45 65 0.35 1.408 220
Ethylene dichloride 0.49 84 0.79 1.445 230
Methylethylketone 0.51 80 0.30 1.381 330
Acetone 0.56 57 0.32 1.359 330
*Dioxane 0.56 101 1.54 1.422 220
Ethyl acetate 0.58 77 0.45 1.370 260
*Amyl alcohol 0.61 138 4.10 1.410 210
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Dimethyl sulfoxide 0.62 189 2.24

Nitromethane 0.64 101 0.67 1.394 380
*Acetonitrille 0.65 82 0.37 1.344 210**
Pyridine 0.71 115 0.94 1.510 305
*j-propanol, n-propanol 0.82 83 2.30 1.380 210
Ethanol 0.88 79 120 1.361 210
*Methanol 0.95 65 0.65 . 1.329 210
Ethylene glycol 1.11 198 19.90 1.427 210
Acetic Acid Large 118 1.26 1.372

*Water Larger 100 1.00 1.333 190**
Salts and buffers Very Large 100+

* Most commonly used with a UV detector.

** Extremely pure grades may be used as low as 195 nm.

The Hildebrand solvent scale is a list of common solvents used in Liquid Chromatography in order of increas-
ing energy of adsorption on alumina. The values are different, but the order is essentially the same on silica
gel as on alumina.

Table A-1. List of Common Chromatographic Solvents in Order of Increasing Polarity

with RI Values (from “Principles of Adsorption Chromatography,”
1. R. Synder, Dekker.)

The starting solvent selected for a given separation can be chosen by matching the relative
polarity of the solvent to that of the sample. This is done as a first approximation by select-
ing the solvent to match the most polar functional group on the sample molecule (for exam-
ple, alcohols for OH, amines for NH2, etc.). From this attempt, the separation can be refined
by the following procedure:

1. Ifthe sample appears at the solvent front, the solvent is too polar to allow the adsorbent
to retard the sample. Change to a solvent that is higher up (lower polarity) on the scale.

2. Conversely, if the sample does not appear in a reasonable time, change to a solvent or sol-
vent blend that is lower down (higher polarity) on the scale.

Solvent blends are most useful when they are composed of pairs which differ in the adsorp-
tion energy by no more than 100%. For example, propanol at energy 0.82 and chloroform at
energy 0.40.

Solvent gradients should be generated on the same basis of no more than doubling the
energy of the starting solvent. The range is more than sufficient for most, if not all, LC sep-
arations.
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When changing solvents or when regenerating after a gradient, a minimum of five column
volumes of the new starting solvent should flow through the system before making another
sample injection.

About Solvent Miscibility

Normally, solvents are completely miscible if they are on the same half of the scale. In other
words, all solvents on the upper half of the scale are completely miscible, all solvents on the
bottom half are miscible with each other, and all solvents from the center half (from 1/4 to 3/
4 down the table) are mutually miscible. There are several "universal" solvents, such as, tet-
rahydrofuran and acetonitrile which are miscible with almost all other solvents except hex-

ane and pentane. By far, the most useful "rinsing or cleanout" solvent is isopropanol, which
is miscible with all others at all concentration levels.
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Ultraviolet Absorption Bands of Common

Ultraviolet Absorption Bands of Common Chromophores

Chromophores
Chromophore System AMax eMax AMax eMax AMax eMax
Ether -0- 185 1000
Thioether -S- 194 4600 215 1600
Amine -NH, 195 2800
Thio] -SH 195 1400
Disulfide -S-S- 194 5500 255 400
Bromide -Br 208 300
Iodine -1 260 400
Nitrile -C=N 160 -
Acetylide -C=C- 175-180 6 000
Sulfone -SO, 180 -
Oxime -NOH 190 5000
Azido >C=N- 190 5000
Ethylene -C=C- 190 8 000
Ketone >C=0 195 1000 270-285 15-30
Thioketone >C=8 205 strong
Esters -COOR 205 50
Aldehyde -CHO 210 1500
Carboxyl -COOH 200-210 50-70
Sulfoxide >S—-0 210 1500
Nitro -NO, 210 strong
Nitrite -ONO- 220-230 1 000-2 000 300-400 10
Azo -N=N- 285-400 3-25
Nitroso -N=0O 302 100
Nitrate -ONO, 270 (shoulder) 12
210-230 21 000
(acyclic)
-(C=C)s- 260 35 000
(C=C),e 300 52 000
i (C=0)se 330 118 000

A -4
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Chromophore System AMax eMax AMax teMax Max sMax
Nitrate -(C=C)qo- 230-260 3 000-8 000

(alicyclic)

C=C-C=C 291 6 500

C=C-C=N 220 23 000

C=C-C=0 210-250 10 000-20 000 300-350 weak

C=C-NO, 229 9500
Benzene 184 46 700 202 6 900 255 170
Dipheny!l 246 20 000
Naphthalene 220 112 000 275 5600 312 173
Anthracene 252 199 000 375 7900
Pyridine 174 80 000 195 6 000 251 1700
Quinoline ) 227 37 000 270 3600 314 2750
Isoquinoline 218 80 000 266 4 000 317 3500
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Active method defined P-3
Air Bubbles 2-2
Air Quality 2-6
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Binary and Quaternary Pump (BIO version)
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creating a method 4-11
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running a gradient method 5-17
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models 5-11
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modifying 4-26
timed events (T.E.)
setting 4-23
view screen 5-18
Buffers 2-3

C

Calibrations

extended pump calibrations (EXTD) 6-5

P-Count Performance (PCNT) 6-6

pressure transducer calibration (PCAL) 6-8

pump calibration 6-2
Cam wiper assembly, lubricating 7-38
Certificate of System Conformity S-7
Check valve washer, replacing 7-18

Check valves

stainless steel 7-16

titanium 7-17
Check Valves, replacing 7-16
Communication (COMM) menu 3-6
Configure (CNFG) menu 3-3, 3-6, 3-7
Connectors

rear panel 1-6

side panel (I/O) 14, 1-5
Corrosion 2-3

solvents which may corrode the Pump 2-3

Curves (CURV) 4-14
Customer service P-5

D

Deleting a method 4-35

Diagnostics
Battery Backup Test (BBUP), 6-16
Clear All Methods (CLRM), 6-24
Clear Battery RAM (CRAM), 6-25
DUART Test External (DUA2), 6-20
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Keypad Display Test 1 (KPD1), 6-12
Keypad Display Test 2 (KPD2), 6-13
Output Relays Test (OUT), 6-22
Overview, 6-10
PROM Test (PROM), 6-14
RAM Test (RAM), 6-15
Remote Inputs Test (INP), 6-21
TPU Test (TPU), 6-18

Valve Coil Continuity Test (VALV) 6-26

Display
Description 1-3, 14, 1-7
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Electrical
installing the line cord 2-14
power requirements 2-10
selecting the line cord 2-14
setting the operating voltage 2-10

Electrical Warnings S-6
F

Filter/Sparger
replacing stainless steel 7-4, 7-6
replacing titanium 7-6

Function keys
description 1-7, 1-8, 1-10

Fuse(s)

part numbers 7-9

replacing 7-8

dual fuse configuration 2-13

location 2-12

part numbers for dual fuse configuration 2-13

part numbers for single fuse configuration
2-12,7-9

single fuse configuration 2-12

G

Good laboratory Practices
Gradient curves 4-14
Gradient flow rates 9-2

H

Hazardous Chemicals S-8
High-pressure piston assembly, removing
7-30

I

Input/Output Connector Panel
connecting to LC Series 200
Autosampler 2- 24
connecting to Turbochrome 2-24
description 14
making connections 2-24
Input/output terminal connections 2-20

Installation
bench space 2-6
external run connection 2-20
input/output terminal connections 2-20
installing a fuse
dual fuses 2-13
single fuse 2-12
modular connector 2-22
preparing your laboratory 2-6
ready (RDY) connection 2-21
run out connection 2-21
system tubing connections 2-19
timed-event (TE1 and TE2) connection 2-21
tubing connections 2-15
Instrument log viewing 7-2
Instrument Performance Verification S-7
Instrument Set-Up (INST) menu 3-3
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description 1-3, 1-4, 1-7
entering numeric information 1-11 operations
19
responding to screen prompts 1-13
scrolling through screen lists 1-12
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L

Laboratory
relative humidity 2-6
temperature 2-6
Line cord
description 2-14
Log screen 3-7
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overview 7-20
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overview 7-23
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Precision 1-14
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waste/solvent disposal 2-6
Pressure Build-Up 2-5
PRESSURE TRANSDUCER
CALIBRATION (PCAL) 6-8
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Printing a method 4-40
Pulse damper, rebuilding 7-35
Pump
cleaning 7-10
components 1-4
description 1-2, 1-3
specifications 1-14
Pump Access Door
description 1-4
Pump Calibration 6-2
Pump calibration coefficients label 6-4
Pump head assembly
removing 7-14
piston rinse tubes 7-14, 7-25
Pump pistons
high-pressure 7-30
inspecting and cleaning 7-29
low-pressure 7-13
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Main Isocratic Screen P-3
Main Quaternary Screen P-3, 1-10
Main Screens defined P-2
responding to prompts 1-13
saving changes 1-13
scrolling through lists 1-12
selecting options 1-10
Sequence
creating 4-36
defined P-3
overview 5-22
rules for creating 4-36
running a Sequence 5-22
status 5-23
Shipping bracket removal 2-8
Shipping container 2-7
items included 2-7
Shutdown 5-25
long-term 5-25
short-term 5-26
Solvent composition curves 4-14
Solvents 2-2

auto-ignition temperature below 100°C 2-4

low boiling points 2-2

polarity and property scale A-1
Specifications

electrical 1-15

general instrument specifications 1-14
Start-up Kits part numbers 2-7
Storing (STOR) a method 4-32

Symbols and Conventions used in the manual S-2

Symbols used on the instrument S-3
System clock 3-5
System tubing connections 2-19

T

Technical assistance P-5
Troubleshooting 8-1
Tubing connections 2-15

pump output tubing 2-17
Tubing connections, making 2-15
Tubing, cutting 2-15

\')

View (VIEW) screen 5-18
Voltage selector card

location 2-10

selecting the voltage 2-11

w

Warnings 2-2,, S-2, S-5, S-6
Warnings and Precautions 2-2
Weight of the pump 2-7



essentials

To place an order for supplies and many replacement parts, request a free e-ssentials catalog or
ask for information, visit our website at www.perkinelmer.com

The most up-to-date information on part numbers, product brochures, systems modules, spare
parts, and application notes are in the PerkinElmer website.

Telephone:

* U.S. only: Call toll free 1-800-762-4000, 8:30 a.m. to 7 p.m. EST. Your order will be
shipped usually within 24 hours.

*  Worldwide: Call your local PerkinElmer sales or service office.









| B

PerkinElmer’

precisely

PerkinElmer
710 Bridgeport Avenue
Shelton, CT 06484-4794, U.S.A.

Internet: http://www.perkinelmer.com
email: inffo@perkinelmer.com

PerkinElmer is a registered trademark of PerkinElmer, Inc.
Part Number: 0993-8910-F



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

