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What's New
QuickSplit™™ Makeup-Flow Splitters

for Mass Directed Fraction Collection

»Adjustable Makeup-Flow Splitter enables precise direct control over split ratios,
capillary flow rates, and a wide range of inlet flows

»Low dead volume fluidic design minimizes dispersion and band broadening

Adjustable Makeup-Flow Splitter Fixed Makeup-Flow Splitter

Page 46

FlatLine™ HC Pulse Damper

»HC (High Capacity) damper features a bimodal damping mechanism:
solid core and dynamic spring deflection

»Superior damping over a wide pressure range 50 to 5,000 PSI

»Rupture proof Pulse Damper with no diaphragm

Page 84
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UHPLC Products and Accessories

HyperShear™ UHPLC Mixers

»Compatible with pressures up to 15,000 PSI

»Micro Flow, Low Flow, Analytical Flow and High Flow Series

»Mixers are designed for UHPLC flow rates from 0.5 pL/min. to 100 mL/min.

PrimelLine™ UHPLC Accessories

PrimeLine In-Line Filter PrimeLine Guard Column

PrimeLine UltraShield Direct Connect Filter

PrimeLine Direct Connect Filter with Replaceable Filter Element

PrimeLine™ UHPLC System

»HPLC separations at pressures up to 15,000 PSI

PrimeLine™ ColumnShield Filter

»Extends column lifetime wihtout sacrificing performance

»Universal connection compatible with all HPLC columns

http://www.hplc-asi.com
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PrimelLine™ HPLC Pumps

PrimeLine™ |socratic and Gradient HPLC Pumps Feature:

Self-priming pump head requires no manual priming

Patented “Floating Pump Seal” design for extended seal wear
Available with micro, analytical, semi-prep, and prep pump heads
UHPLC versions for pressures up to 15,000 psi

Programmable solvent compressibility compensation

Easy maintenance and service for all wetted parts

o 0 0O 0O O 0 O

Integral prime/purge assembly for quick solvent change

http://www.hplc-asi.com
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HPLC Pumps

Introduction

The ASI PrimeLine HPLC pump is designed with the chromatographer in mind. It can be used
as areliable low cost isocratic pump or integrated into a gradient HPLC System. In either case,
the pump incorporates several key features which make it truly one of a kind in the world of
HPLC Pumps.

Features
>Self-priming
The pump will prime itself with any solvent and at any flow rate. Turn on the pump and open the

purge valve, the pump will prime itself even from a completely dry start. You will never need to
use syringes to prime it.

»Patented Floating Pump Seal
The seal actually floats so that it is always perfectly aligned with the piston. Our tests have
proved that the average life with this new patented design is more than 5,000 hours of continu-
ous operation at 6,000 PSI and 10 mL/min. with pure water.

>Micro, Analytical, Semi-Prep, and Prep Pump Heads

Pump Head Flow Rate Range Pressure Rating
Micro Head: 0.5 pL/min. to 4 mL/min. 6,000 PSI Max
Analytical Head: 1.0 pL/min. to 10 mL/min. 6,000 PSI Max
Semi-Prep Head: 0.050 mL/min. to 20 mL/min. 2,500 PSI Max
Prep Head: 0.100 mL/min. to 80 mL/min. 1,000 PSI Max

>»UHPLC Version

Isocratic and gradient systems with a micro pump head are available in UHPLC versions.
Specifications are similar to the Micro Pump and include an upper pressure limit of 15,000 PSI
up to 1.0 mL/min. and 9,000 PSI up to 2.0 mL/min.

>Intuitive Software Control
The control is designed with dedicated keys that allow even a novice to turn on the pump and
create methods. An easy to read 4-line x 20-character LCD display allows the user to monitor
several pump parameters from the same screen. The model 501 can be controlled from its own
keypad or from a Model 500 gradient controller. When configured as a gradient HPLC system
users can program and store up to 60 methods with 20 lines each. Methods may be linked or
run independently.

»>Solvent Compressibility Compensation
The user may select from several different solvents from the on board library. The control
automatically compensates for compressibility of the selected solvent.

»Easy Maintenance
All user serviceable components are easily accessed from the front panel. Once the head
assembly is removed, the pistons and seals can be replaced quickly and easily without the use
of tools.

http://www.hplc-asi.com
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HPLC Pumps

Isocratic Model 501

The Model 501 is a high performance, compact solvent delivery module that has been designed to
compete with the most expensive pump systems on the market in reliability and performance
without the high cost. A dual piston design with solvent compressibility feedback assures virtually
pulse-free and accurate solvent delivery. The Model 501 has all of the features of the Model 500,
but without gradient programming capability. It may be used as an economical stand alone pump
for isocratic operation, or in conjunction with a Model 500 for gradient operation.

Specifications
Accuracy:

Flow Rate Settings:

Precision:

Pulsation:
Dimensions:
Weight:
Power input:

Model 500

+/- 1% or +/- 2 uL/min. whichever is greater

+/- 1% or +/- 1 pL/min. whichever is greater (Micro)

0 - 0.10 mL/min. 0.001 inc.

0.10 - 0.90 mL/min. 0.010 inc.

1.0 mL/min.+ 0.10 inc.

0.25% from 0.1 mL/min. to 10 mL/min. at 20 degrees C
0.25% from 0.05 mL/min. to 4 mL/min. at 20 degrees C (Micro)
1to 2.0% A P/P at >1,500 PSI (Micro/Analytical)
10-1/4"W x 14" D x 6-1/2" H

16 Ibs. (7.3 kg)

85 to 264 VAC, 47 to 63 Hz, 60 watts

The Model 500 has been designed to convert the Model 501 from an isocratic pump to a gradient
HPLC system. Full operation and gradient control programming is achieved through the keypad on
the front panel of the Model 500. The Model 500 includes a high pressure integral static mixer,
connecting tubing, and all the accessories necessary to quickly convert the Model 501 to gradient

operation.

Specifications
Accuracy:

Flow Rate Settings:

Precision:

Pulsation:
Programming:

Remote Start/Stop:
Dimensions:
Weight:

Power input:

http://www.hplc-asi.com

+/- 1% or +/- 2 uL/min. whichever is greater

+/- 1% or +/- 1 yL/min. whichever is greater (Micro)

0 - 0.10 mL/min. 0.001 inc.

0.10 - 0.90 mL/min. 0.010 inc.

1.0 mL/min.+ 0.10inc.

0.25% from 0.1 mL/min. to 10 mL/min. at 20 degrees C

0.25% from 0.05 mL/min. to 4 mL/min. at 20 degrees C (Micro)
1to0 2.0% A P/P at >1,500 PSI (Micro/Analytical)

60 methods with 20 lines each, methods can be linked to create
complex gradient programs.

Controlled by external contact closure

10-1/4" W x 14" D x 6-1/2" H

16 Ibs. (7.3 kg)

85 to 264 VAC, 47 to 63 Hz, 60 watts
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HPLC Pumps

Gradient Model

500G

The Model 500G is a complete high pressure gradient HPLC system. The system includes one
Model 501, one Model 500, and all necessary electrical and plumbing connections. Specifications

listed on previous page.

Specifications
Programming Control:
Gradient Profile:
Number of Programmable Files:
Maximum Program Steps:
Maximum Time per Step:
Remote Control:
Concentration Range Setting:
Flow Rate Accuracy:
Flow Rate Settings:

Alphanumeric keypad

Step and linear profiles at multiple levels
20 files with the ability to link programs
20

650 minutes in 0.1 steps

Contact closure and RS232

0-100% in 1.0% steps

See pump specifications previous page
0 - 0.10 mL/min. 0.001 inc.

0.10 - 0.90 mL/min. 0.010 inc.

1.0 mL/min.+ 0.10inc.

PrimeLine™ Micro Pump Performance Data

mVolts

6—]

5|

Linear Profile

AN

Linear and Step Gradient Profiles at 50 pL/min.

Step Profile

Minutes

HPLC System Configuration:

Detection: UV214

Figure 1

ASI PrimeLine Model 500G Micro Head

Mixer: ASI HyperShear In-Line 25 uL

HPLC Conditions:

MP: A =H:0, B =H:0 doped with 0.05% red dye
Flow Rate: 50 pL/min.

Step Gradient: 0to 100% B in 60 min., 10% steps
Linear Gradient: Same, 4 min. TO hold

http://www.hplc-asi.com
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mVolts

wo— |socratic Reproducibility at 200 uL/min.

25—

RSD’s < 1.0%

0.0—

HPLC Pumps

-0.8

Figure 2

mVolts

1.50—

1.25—

1.00—

L s e I Minutes

HPLC System Configuration:

ASI PrimeLine Model 500G Micro Head
Detection: UV214

Mixer: ASI HyperShear In-Line 150 pL

HPLC Conditions:

MP: A = Hz20, B = H20 doped with 0.05% red dye
Flow Rate: 200 pL/min. Isocratic 35% B
Sample: Methyl and Ethyl Parabens

0.75—

Gradient Reproducibility at 20 pL/min.

RSD’s < 1.0%

rntuar e

0.50—]

[
e 4{

I aaaas

T

0.25

Figure 3

‘5 ‘10 15

20 25 30 Minutes

HPLC System Configuration:

ASI PrimeLine Model 500G Micro Head
Detection: UV214

Mixer: ASI HyperShear In-Line 25 uL

HPLC Conditions:

MP: A = H:20, B = H:20 doped with 0.05% red dye
Flow Rate: 20 pL/min. Gradient 5 to 95% B in 20 min.
Sample: Methyl and Ethyl Parabens

http://www.hplc-asi.com
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HPLC Pumps

Easy Maintenance and Repair

Replacing the Check Valve Cartridges
The pump inlet and outlet check valve cartridges are contained in hex nut housings located on the
top (outlet) and bottom (inlet) of the pump head assembly.

»Outlet Check Valve Cartridge

Using the 1/4” open end wrench (provided) loosen the 1/16” cross over tube nuts and remove the
1/16” cross over tube. Remove the outlet housing with a 1/2” open end wrench and replace the outlet
cartridge making sure the AS/ arrow on the cartridge is aligned with the flow direction. Replace the
housing and cross over tube and tighten all fittings until they are leak free.

»Inlet Check Valve Cartridge
Remove the fingertight fitting on the inlet line and follow the same general directions for replacing the
outlet cartridge. Be sure the AS/arrow on the cartridge is aligned with the flow direction.

N / \
Pump Head Outlet Check Valve Cartridge
Assembly
Outlet Housing
Inlet Housing/Cartridge

Replacing the Piston Seal Assemblies

Using the 9/64” allen wrench with a T bar handle loosen and remove the screws which connect the
pump head to the manifold and spring housing. Remove and pull the pump head away from the pump.
This step will expose the two piston seal assemblies. The seals may be grasped with the finger tips
and gently pulled forward and free of the piston.

http://www.hplc-asi.com 16
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HPLC Pumps

Push the new piston seal assembly over the end of the exposed piston with a finger tip or thumb. This
procedure aligns the piston seal assembly on the piston. When the pump head is pressed firmly
against the manifold, the seals will be pressed over the pistons.

Spring Housing

/ Piston Seal

Assembly
Pump Head /

Pump Manifold

Replacing the Pistons
Using the 9/64” T Bar allen wrench, remove the pump head, piston seal assemblies, manifold, and
wash seal assemblies, if installed. Using the same tool, remove the screws which attach the spring
housing to the frame drive casting. Pull the spring housing free from the pump. The piston shafts are
now visibly protruding from the rear of the assembly. Gently remove the pistons from the spring
housing assembly. To re-install pistons, push the pistons back into the spring housing through the
rear bushings.

Frame Drive

/ Spring Housing
/ Wash Seal

Assembly

Piston

http://www.hplc-asi.com
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HPLC Pumps

PrimeLine™ HPLC Pumps & Replacement Parts

Micro HPLC Pumps

sdwnd

Description Part Number
Model 501 501-0002*
Model 500 500-0002*
Model 500G Gradient System 500G-0002*
Model 501High Pressure 501-0002HP*
Model 500G High Pressure Gradient System 500G-0002HP*

* Please specify your local required line voltage for the above items

Spring Housing/Pump Head Assembly A500-1000
Hydraulic Module with Damper, Purge Valve & Outlet Manifold A500-3054
Wash Seal Kit, Isocratic A500-1023K
Wash Seal Kit, Gradient A500-1033K
Wash Seal Assembly, 2/Pack A500-1023-02
Wash Seal Assembly, 10/Pack A500-1023-10
Solvent Inlet Line Assembly 500-2135-01
Transfer Tube 500-1280-01
Interconnect Tube 500-1285-01
Cross Over Tube 500-3112-01
Static Mixer 150 pL 412-0150
Static Mixer 250 pL 420-0250
Injection Valve Mounting Bracket 500-2117
Injection Valve WX-1000-01 with 20uL loop A500-1017
Pressure Tansducer A500-4012
Stainless Steel Nuts 10/32, 10/Pack 900-0622
Stainless Steel Ferrules, 10/Pack 910-0622
Fingertight Fittings 10/32, 10/Pack 800-0631

Piston Seal Assembly, UHMW 2/Pack

A500-1009-U-2

Piston Seal Assembly, UHMW 10/Pack

A500-1009-U-10

Ceramic Piston A500-1117
Inlet Housing 500-1131
Outlet Housing 500-1132
Inlet/Outlet Cartridge A500-1133
Inlet Check Valve Filter A500-1180
Solvent Filters, 10 micron, each 850-0620
Solvent Filters, 10 micron, 5/Pack 850-0621

http://www.hplc-asi.com
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HPLC Pumps

PrimeLine™ HPLC Pumps & Replacement Parts continued

Analytical HPLC Pumps

Description Part Number
Model 501 501-0000*
Model 500 500-0000*
Model 500G Gradient System 500G-0000*

* Please specify your local required line voltage for the above items

Spring Housing/Pump Head Assembly A500-1001
Wash Seal Kit, Isocratic A500-1005K
Wash Seal Kit, Gradient A500-1015K

Wash Seal Assembly, 2/Pack

A500-1005-02

Wash Seal Assembly, 10/Pack

A500-1005-10

Solvent Inlet Line Assembly 500-2135-01
Transfer Tube 500-1280-01
Interconnect Tube 500-1285-01
Cross Over Tube 500-3112-01
Static Mixer 500 pL 420-0500
Static Mixer 350 pL (standard) 420-0350
Mixer Adapter for Analytical Pumps 500-3111
Injection Valve Mounting Bracket 500-2117
Injection Valve WX-1000 A500-1017
Pressure Tansducer A500-4012
Stainless Steel Nuts 10/32, 10/Pack 900-0622
Stainless Steel Ferrules, 10/Pack 910-0622
Fingertight Fittings 10/32, 10/Pack 800-0631

Piston Seal Assembly, Teflon 2/Pack

A500-1006-T-2

Piston Seal Assembly, UHMW 2/Pack

A500-1006-U-2

Piston Seal Assembly, Teflon 10/Pack

A500-1006-T-10

Piston Seal Assembly, UHMW 10/Pack

A500-1006-U-10

Sapphire Piston Assembly A500-1116
Inlet Housing 500-1167
Outlet Housing 500-1196
Inlet/Outlet Cartridge A500-1050
Inlet Check Valve Filter A500-1182
Solvent Filters, 10 micron, each 850-0620
Solvent Filters, 10 micron, 5/Pack 850-0621

http://www.hplc-asi.com
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HPLC Pumps

PrimeLine™ HPLC Pumps & Replacement Parts continued

Semi-Prep HPLC Pumps

Description Part Number
Model 501 501-0020*
Model 500 500-0020*
Model 500G Gradient System 500G-0020*

* Please specify your local required line voltage for the above items

Spring Housing/Pump Head Assembly A500-1002
Wash Seal Kit, Isocratic A500-1045K
Wash Seal Kit, Gradient A500-1055K

Wash Seal Assembly, 2/Pack

A500-1045-02

Wash Seal Assembly, 10/Pack

A500-1045-10

Solvent Inlet Line Assembly 500-2135-02
Transfer Tube 500-1280-02
Interconnect Tube 500-1285-02
Cross Over Tube 500-3112-02
Static Mixer 500 pL 420-0500
Injection Valve Mounting Bracket 500-2117
Pressure Tansducer A500-4012
Stainless Steel Nuts 10/32, 10/Pack 900-0622
Stainless Steel Ferrules 10/Pack 910-0622
Fingertight Fittings 10/32, 10/Pack 800-0631

Piston Seal Assembly, UHMW 2/Pack

A500-1026-U-2

Piston Seal Assembly, UHMW 10/Pack

A500-1026-U-10

Sapphire Piston A500-1024
Inlet Housing 500-1910
Outlet Housing 500-1196
Inlet Cartridge A500-1060
Outlet Cartridge A500-1050
Solvent Filters, 20 micron, each 850-1246
Solvent Filters, 20 micron, 5/Pack 850-1247

http://www.hplc-asi.com
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HPLC Pumps

PrimeLine™ HPLC Pumps & Replacement Parts continued

Prep HPLC Pumps

Description Part Number
Model 501 501-0040*
Model 500 500-0040*
Model 500G Gradient System 500G-0040*

* Please specify your local required line voltage for the above items

Spring Housing/Pump Head Assembly A500-1003
Wash Seal Kit, Isocratic A500-1048K
Wash Seal Kit, Gradient A500-1058K

Wash Seal Assembly 2/Pack

A500-1048-02

Wash Seal Assembly 10/Pack

A500-1048-10

Solvent Inlet Line Assembly 500-2135-03
Transfer Tube 500-1280-02
Interconnect Tube 500-1285-02
Cross Over Tube 500-3112-02
Static Mixer 500 pL 420-0500
Injection Valve Mounting Bracket 500-2117
Pressure Tansducer A500-4012
Stainless Steel Nuts 10/32, 10/Pack 900-0622
Stainless Steel Ferrules, 10/Pack 910-0622
Fingertight Fittings 10/32, 10/Pack 800-0631

Piston Seal Assembly, Teflon 2/Pack

A500-1046-T-2

Piston Seal Assembly, Teflon 10/Pack

A500-1046-T-10

Sapphire Piston A500-1044
Inlet Housing 500-1910
Outlet Housing 500-1196
Inlet Cartridge A500-1060
Outlet Cartridge A500-1050
Solvent Filters, 20 micron,each 850-1246
Solvent Filters, 20 micron, 5/Pack 850-1247

http://www.hplc-asi.com
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PrimelLine™Syringe Pumps

PrimeLine™ Syringe Pump Features:

Q

0O O 0 O 0 O

Spring loaded check valves allow operation in horizontal or vertical mounting

position

Optical home sensor

Micro step drive using R232 PC control

Optional wash seal available for buffer solutions
Optional 400 to 2,000 count rotary encorder available
Other stroke volumes available on request

Custom sizes available for OEM

Syringe Pump Complete Assembly Specification

Stroke Volume Resolution* Max. Flow Max. Pressure ASI Part Number
0.040 mL 0.5nL 0.5 mL/min. 2,500 PSI 570-0040

0.100 mL 1.0 nL 1.25 mL/min. 1,000 PSI 570-0100

0.225 mL 2.25nL 2.5 mL/min. 450 PSI 570-0225

0.400 mL 4.0 nL 5.0 mL/min. 250 PSI 570-0400

0.900 mL 9.0 nL 9.0 mL/min. 100 PSI 570-0900
Custom Custom Custom Custom 570-0000-CS

Using micro step drive supplied by AS/

http://www.hplc-asi.com
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Post Column Reactor

Post Column Reactor Features:

Rupture proof reactor cartridge designed for long term reliability
Interchangeable reactor cartridges for optimizing reaction volume
Convenient access to all PCR components

Digital temperature controller is easy to set and read

Modular PCR system provides maximum flexibility for system configuration

0 O 0 0 O O

Optional Static Mixers optimize reagent mixing with minimal dispersion

http://www.hplc-asi.com 23
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Post Column Reactor

Introduction

The Model 310 Post Column Reactor (PCR) Module can be used to increase detection sensi-
tivity for variety of compounds including amino acids, proteins, carbohydrates, inorganic ions,
and pesticides. The PCR consists of a temperature controller and a reactor cartridge which is
designed to combine efficient mixing with low reaction volumes. This combination provides
improved reaction kinetics with less peak dispersion resulting in maximum detection sensitiv-

ity.

Features

>»Rupture Proof Reactor Cartridge Design
Unlike conventional TFE tube reactors, the Model 310 PCR reactor will not rupture at high
temperatures and pressures. Rated to 3,000 PSI at 150 °C.

»Interchangeable Cartridge Reactor
Available in 0.15 mL, 0.5 mL and 1.0 mL cartridge volumes to allow for maximum flexibility for all
post column applications.

»Convenient Access
Pull-out oven compartment allows easy access to reactor cartridges.

»Digital Temperature Control
Provides stability to 0.5 °C and thermal safety cutoff.

Specifications

Cartridge Volumes: 0.15mL, 0.5 mL and 1.0 mL
Maximum Pressure: 3,000 PSI @ 150 °C
Temperature Control: Solid state controller with LED display
Oven Temperature Range: 10 °C above ambient to 150 °C
Module Dimensions: 12"Wx9"Dx6"H
Wetted Materials: Teflon®, 316 SS and PEEK
Power Requirements: 120 VAC/220 VAC, 50-60 Hz Also available 100 VAC
Carbamates EPA 531.1 Peak ID
AUFS 1. Aldicarb sulfoxide (Standak) 6. Aldicarb (Temik)
2 4 2. Aldicarb sulfone 7. Propoxur (Baygon)
45 3. Oxamyl (Vydate) 8. Carbofuran (Furadan)
1 4. Methomyl (Lannate) 9. Carbaryl (Sevin)
40 3 5. 3-Hydroxy carbofuran 10. Methiocarb (Mesurol)
35 | 5 9
6 10
30 7.8
25 | (\: p ) (‘
- I J\ | i -
1 o . B e T
: - /7/\»/\‘\,,;\&%«#/\\“ - - L T T T o ,
B 10 20 30 a0 0 Min.
Figure 4 Courtesy Mulan Labs

http
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Post Column Reactor

Model 310 Post Column Reactor Heater Modules

Description ASI Part Number
PCR Heater Module, 120 VAC 310-0120
PCR Heater Module, 220 VAC 310-0220

PCR Heater Module with 0.15 mL Cartridge, 120 VAC 310-0151

PCR Heater Module with 0.15 mL Cartridge, 120 VAC
Biocompatible

PCR Heater Module with 0.15 mL Cartridge, 220 VAC 310-0152

PCR Heater Module with 0.15 mL Cartridge, 220 VAC
Biocompatible

PCR Heater Module with 0.5 mL Cartridge, 120 VAC 310-0501

PCR Heater Module with 0.5 mL Cartridge, 120 VAC
Biocompatible

PCR Heater Module with 0.5 mL Cartridge, 220 VAC 310-0502

PCR Heater Module with 0.5 mL Cartridge, 220 VAC
Biocompatible

PCR Heater Module with 1.0 mL Cartridge, 120 VAC 310-1001

PCR Heater Module with 1.0 mL Cartridge, 120 VAC
Biocompatible

PCR Heater Module with 1.0 mL Cartridge, 220 VAC 310-1002
PCR Heater Module with 1.0 mL Cartridge, 220 VAC

310-0151B

310-0152B

310-0501B

310-0502B

310-1001B

Biocompatible LA
Reactor Cartridges

Description ASI Part Number

Reactor Cartridge, 0.15 mL 310-0150

Reactor Cartridge, 0.15 mL 310-0150B

Biocompatible
Reactor Cartridge, 0.5 mL 310-0500

Reactor Cartridge, 0.5 mL
Biocompatible

Reactor Cartridge, 1.0 mL 310-1000

Reactor Cartridge, 1.0 mL
Biocompatible

310-0500B

310-1000B

O HyperShear Static Mixers

Please see page 56 for information about ASI HyperShear Static Mixers.

http://www.hplc-asi.com 25
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QuickSplit™ Flow Splitters

Binary Fixed Flow Splitters

Multiport Fixed Flow Splitters
Adjustable Flow Splitter

Fixed

Makeup-Flow Splitters
Adjustable

http://www.hplc-asi.com
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QuickSplit™ Flow Splitters

The ASI QuickSplit Flow Splitter is very elegant in its simplicity. Split ratios are created by
two or more fluid resistors that form a parallel flow path. QuickSplit Flow Splitters are avail-
able with a fixed or adjustable split ratio. Interchangeable fluid resistors make it easy to
change split ratios quickly, eliminating tedious adjustments to capillary tubing. The technol-
ogy can be applied to all applications where a controlled, reproducible split ratio is required
including LC/MS, flow fractionation, pre/post-column flow splitting, mass directed fraction
collection, and capillary chromatography. AS/ QuickSplit Flow Splitters come in flow rate
ranges which make them compatible with micro, analytical, semi-preparative and prepara-
tive HPLC flow rates.

QuickSplit™ Flow Splitter Features:

Q

Q

0 0O 0 0O O

O

Fluid resistor technology eliminates tedious adjustments to capillary tubing for
split ratio optimization

Splitratios are stable and reproducible, and not affected by changes in viscosity
or pressure

Adjustable metering valve enables precise direct control over split ratios

Easy to use interchangeable fluid resistors make it possible to achieve split
ratios from 1:1 to 20,000:1

Rugged stainless steel construction for high pressure operation
Ultralow dead volume fluidic design
Applications include LC/MS, pre/post-column flow splitting, and flow fractionation

Multiport flow splitter diverts the inlet flow into 3 or 4 channels for applications
that employ multiple detectors and/or a fraction collector

Makeup-Flow Splitter for mass directed fraction collection

http://www.hplc-asi.com
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QuickSplit™ Flow Splitters

Post-Column Application
- Applies to single and multiple Detectors

While Figure 5 does not cover all possible Post-Column Flow Splitter configurations, it depicts the
most common application. Post-Column flow splitters specifications should be reviewed carefully in
the subsequent product literature before selecting a splitter to order. If you have questions about
which splitter is right for your application, please contact the technical support group at ASI.

Add
QuickSplit™

Post-Column

oo
‘ HPLC Column O B

O
HPLC Pump "~......||:|

O

Mobile Detector A
Phase

O
O

Figure 5

Pre-Column Application
- Applies to single and multiple Columns

While Figure 6 does not cover all possible Pre-Column Flow Splitter configurations, it depicts the
most common application. Pre-Column flow splitters specifications should be reviewed carefully in
the subsequent product literature before selecting a splitter to order. If you have questions about
which splitter is right for your application, please contact the technical support group at ASI.
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Fixed Flow Splitters

QuickSplit™ Fixed Flow Splitter

Unlike conventional splitters that use long lengths of capillary tubing, the ASI QuickSplit Fixed Flow
Splitter uses two compact fluid resistor elements which are designed as cartridges for easy replace-
ment. ASI fluid resistors are analogous to resistors used in an electrical circuit. Resistance values
(L) are rated in PSI/mL/min. Because of the extremely low internal volume of the fluid resistors, the
solvent composition in both resistors at any instant in time is the same, and therefore viscosity
changes associated with gradient runs do not impact the split ratio.

QuickSplit Fixed Flow Splitters provide a fixed split ratio with extremely low dead volume. Delay
volume on the low flow rate side is as low as 100 nanoliters depending upon the resistor cartridge
selected. The split ratio is not affected by changes in solvent viscosity or pressure, and is extremely
stable and reproducible. The interchangeable fluid resistors are available in a wide range of values
which make it possible to create split ratios from 1:1 to as high as 20,000:1.

The flow path of the QuickSplit Fixed Flow Splitter contains two fluid resistors that form a parallel flow
path. Both low and high flow rate streams pass through fixed resistor cartridges. The ratio of these
two resistors creates the split ratio. To understand how the QuickSplit Fixed Flow Splitter works, it
helps to look at a diagram of a fixed flow splitter, Figure 7. The diagram shows the relationship of the
fixed fluid resistors relative to the flow paths and how a split ratio is calculated.

Schematic flow diagram of the QuickSplit Fixed Flow Splitter

Low Flow Rate - Q2

Resistor - L2
Input Flow - Q

High Flow Rate - Q1
Resistor - L1

L1 = Fixed fluid resistor (resistance value varies depending on cartridge rating)
L2 = Fixed fluid resistor (resistance value varies depending on cartridge rating)
R = Split ratio = Q1/Q2 = Resistance ratio = L2/L1

Figure 7

Since the flow rate is indirectly proportional to resistance, changing the resistance in either flow path
results in a change to the split ratio. Changing resistance is accomplished by exchanging the fixed
fluid resistor cartridges with a resistor set that has different resistor ratings.

The QuickSplit Fixed Flow Splitter is shipped with resistors installed that deliver the nhominal stated
split ratio. The split ratios have a tolerance range of +/- 10% assuming there is no pressure drop
down stream from the flow splitter. The exact split ratio is measured at AS/ and is stated on the
certificate shipped with the splitter. The input flow rate can be adjusted to compensate for the toler-
ance in splitratios. Forinstance, a 10% increase in input flow rate will result in a 10% increase in flow
at both the low and high flow channels. Flow rate and viscosity changes will change the backpres-
sure generated by the splitter, but will not affect the actual split ratio. The QuickSplit Fixed Flow
Splitter is shipped configured for either post-column or pre-column applications.
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Fixed Flow Splitters

Post-Column Applications

Post-column splitting is fairly straight forward. Devices contribute to chromatographic dispersion so
care must be given to connecting tubing and fittings, especially at low flow rates. The pressure drop
specification for all input flow ranges is 500 PSI maximum with water at the calibration flow rate.
When ordering, please specify the actual inlet flow rate if it is significantly different from the
calibration flow rate. Splitters are shipped complete with fluid resistors installed.

QuickSplit™ Binary Fixed Flow Splitter

This easy to use “plug and play” device comes with a predefined split ratio eliminating tedious adjust-
ments to capillary tubing. Split ratio changes are accomplished by changing the resistor set. The
split ratio is determined by the ratio of fluid resistors installed in the splitter manifold. The pressure
drop across a fixed splitter for post column applications is typically low, less than 500 PSI. The low
internal dead volume prevents excessive dispersion and the replaceable inlet filter insures robust
operation. Available in models for analytical, semi-preparative and preparative inlet flow rates.

Standard Fixed Flow Splitter

Interchangeable Resistor Set

Fixed Flow Splitter with Capillary
Resistor

Mounting bracket is optional
except with Multiport Splitters

Custom Split Ratios

Split ratios and resistor cartridges other than those listed can be ordered to custom configure the
QuickSplit Fixed Flow Splitter. Please contact ASI technical support for additional information about
custom splitters. We will gladly assist you in determining the best splitter configuration for your
application.
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Fixed Flow Splitters

Post-Column Applications continued

QuickSplit™ Binary Fixed Flow Splitters

Analytical Splitters - Binary

Analytical range, 0.1 mL/min.to 5 mL/min. input flow, calibration flow 1.0 mL/min.

These splitters will produce under 500 PSI backpressure with water at 1.0 mL/min. The back-
pressure will decrease or increase in proportion to flow rate changes. In order to assure <500
PSl pressure drop across the splitter, please specify the inlet flow when you order. Please

see page 37 for optional mounting bracket.

Description ASI Part Number
Analytical Fixed Flow Splitter, Post-Column Split Ratio =  2,000:1 620-PO10-03
Analytical Fixed Flow Splitter, Post-Column Split Ratio = 1,000:1 620-P0O10-04
Analytical Fixed Flow Splitter, Post-Column Split Ratio = 500:1 620-PO10-05
Analytical Fixed Flow Splitter, Post-Column Split Ratio = 200:1 620-PO10-06
Analytical Fixed Flow Splitter, Post-Column Split Ratio = 100:1 620-PO10-07
Analytical Fixed Flow Splitter, Post-Column Split Ratio = 50:1 620-PO10-08
Analytical Fixed Flow Splitter, Post-Column Split Ratio = 20:1 620-PO10-09
Analytical Fixed Flow Splitter, Post-Column Split Ratio = 10:1 620-PO10-10
Analytical Fixed Flow Splitter, Post-Column Split Ratio = 5:1 620-P0O10-11
Analytical Fixed Flow Splitter, Post-Column Split Ratio = 31 620-P0O10-12
Analytical Fixed Flow Splitter, Post-Column Split Ratio = 1:1 620-PO10-13
Analytical Fixed Flow Splitter, Post-Column Split Ratio = Custom 620-PO10-CS
Analytical Replacement Resistor Sets - Binary

Description ASI Part Number
Analytical Fixed Flow Splitter Resistor Set, Post-Column  Split Ratio =  2,000:1 620-1110-03
Analytical Fixed Flow Splitter Resistor Set, Post-Column  Split Ratio =  1,000:1 620-1110-04
Analytical Fixed Flow Splitter Resistor Set, Post-Column  Split Ratio = 500:1 620-1110-05
Analytical Fixed Flow Splitter Resistor Set, Post-Column  Split Ratio = 200:1 620-1110-06
Analytical Fixed Flow Splitter Resistor Set, Post-Column  Split Ratio = 100:1 620-1110-07
Analytical Fixed Flow Splitter Resistor Set, Post-Column  Split Ratio = 50:1 620-1110-08
Analytical Fixed Flow Splitter Resistor Set, Post-Column  Split Ratio = 20:1 620-1110-09
Analytical Fixed Flow Splitter Resistor Set, Post-Column  Split Ratio = 10:1 620-1110-10
Analytical Fixed Flow Splitter Resistor Set, Post-Column  Split Ratio = 5:1 620-1110-11
Analytical Fixed Flow Splitter Resistor Set, Post-Column  Split Ratio = 3:1 620-1110-12
Analytical Fixed Flow Splitter Resistor Set, Post-Column  Split Ratio = 1:1 620-1110-13
Analytical Fixed Flow Splitter Resistor Set, Post-Column  Split Ratio = Custom 620-1110-CS
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Fixed Flow Splitters
Post-Column Applications continued

QuickSplit™ Binary Fixed Flow Splitters

Semi-Preparative Splitters - Binary
Semi-Prep range, 5 mL/min. to 40 mL/min. input flow, calibration flow 20 mL/min.

These splitters will produce under 500 PSI backpressure with water at 20.0 mL/min. The back-
pressure will decrease or increase in proportion to flow rate changes. The Semi-prep Fixed Flow
Splitter HS (High Split Ratio) incorporates a resistor set which includes an ASI fluid resistor on
the high flow side and a capillary resistor on the low flow side. In order to assure <500 PSI
pressure drop across the splitter, please specify the inlet flow when you order. Please see
page 37 for optional mounting bracket.

Description ASI Part Number
Semi-Preparative Fixed Flow Splitter, Post-Column Split Ratio = 200:1 620-PO20-06
Semi-Preparative Fixed Flow Splitter, Post-Column Split Ratio = 100:1 620-PO20-07
Semi-Preparative Fixed Flow Splitter, Post-Column Split Ratio = 50:1 620-PO20-08
Semi-Preparative Fixed Flow Splitter, Post-Column Split Ratio = 20:1 620-PO20-09
Semi-Preparative Fixed Flow Splitter, Post-Column Split Ratio = 10:1 620-P0O20-10
Semi-Preparative Fixed Flow Splitter, Post-Column Split Ratio = 5:1 620-PO20-11
Semi-Preparative Fixed Flow Splitter, Post-Column Split Ratio =  Custom 620-PO20-CS

Semi-Preparative Fixed Flow Splitter, Post-Column,

High Split Ratio 500:1 to 20,000:1 cplt el = CUsion AL AL

Semi-Preparative Replacement Resistor Sets - Binary

Description ASI Part Number
Semi-Preparative Fixed Flow Splitter Resistor Set, Split Ratio = 200°1 620-1120-06
Post-Column

Semi-Preparative Fixed Flow Splitter Resistor Set, Split Ratio = 100:1 620-1120-07
Post-Column

Semi-Preparative Fixed Flow Splitter Resistor Set, Split Ratio = 50:1 620-1120-08
Post-Column

Semi-Preparative Fixed Flow Splitter Resistor Set, Split Ratio = 20:1 620-1120-09
Post-Column

Semi-Preparative Fixed Flow Splitter Resistor Set, Split Ratio = 101 620-1120-10
Post-Column

Semi-Preparative Fixed Flow Splitter Resistor Set, Split Ratio = 51 620-1120-11
Post-Column

Semi-Preparative Fixed Flow Splitter Resistor Set, Split Ratio=  Custom 620-1120-CS
Post-Column

Semi-Preparative Fixed Flow Splitter Resistor Set,

Post-Column, Split Ratio =  Custom 620-1120-HS

High Split Ratio 500:1 to 20,000:1
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Fixed Flow Splitters

Post-Column Applications continued

Preparative Splitters - Binary
Prep range, 30 mL/min. to 200 mL/min. input flow, custom calibration flow rate

These splitters will produce under 500 PSI backpressure with water at the specified inlet flow
rate. The backpressure will decrease or increase in proportion to flow rate changes. In order to
assure <500 PSI pressure drop across the splitter, the inlet flow rate must be specified
when you order. Please see page 37 for optional mounting bracket.

Description ASI Part Number

Preparative Fixed Flow Splitter, Post-Column . o
Input Flow Range: 30 - 200 mL/min. spliReio = CirEiem EHIHPORINGS

Preparative Replacement Resistor Sets - Binary
Description ASI Part Number

Preparative Fixed Flow Splitter,
Resistor Set, Post-Column Split Ratio =  Custom 620-1140-CS

Input Flow Range: 30 - 200 mL/min.

High-Preparative Splitters - Binary
High-Prep range, 200 mL/min. to 1,000 mL/min. input flow

These splitters will produce under 500 PSI backpressure with water at the specified inlet flow
rate. The backpressure will decrease or increase in proportion to flow rate changes. In order to
assure <500 PSI pressure drop across the splitter, the inlet flow rate must be specified
when you order. Please see page 37 for optional mounting bracket.

Description ASI Part Number

High-Preparative Fixed Flow Splitter, Post-Column

Input Flow Range: 200 - 1,000 mL/min. SRl RETD = Ui S EHOBES

High-Preparative Replacement Resistor Sets - Binary
Description ASI Part Number

High-Preparative Fixed Flow Splitter, Post-Column,
Resistor Set Split Ratio =  Custom 620-1160-CS

Input Flow Range: 200 - 1,000 mL/min.
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Fixed Flow Splitters
Effect of Gradient on Flow Rate Stability

ACN Gradient 5-95% in 20 min.

30 1400
o5 QI\—'——"\I"\I/‘- + 1200
\A\‘\ 1 1000
£ 20 =
£ £
= 3 + 800
) = B
§ 15 2
= + 600
(@]
L 10
+ 400
5 1 200
0 T T T O
5 10 20 30 40 50 60 70 80 90 95
% ACN
Conditions:
—-LF @SR A PSI Splitter 620-PO10-CS
_ Split Ratio 15:1
Figure 8 Inlet Flow 400 pL/min.
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Figure 9 Inlet Flow 400 pL/min.
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Fixed Flow Splitters

Post-Column Applications continued

Post-column splitting is fairly straight forward. Devices contribute to chromatographic dispersion so
care must be given to connecting tubing and fittings, especially at low flow rates. The pressure drop
specification for both analytical and semi-preparative fixed splitters is 500 PSI with water at the inlet
flow rate and split ratio specified with the order. The backpressure will decrease or increase in
proportion to flow rate changes. Multiport splitters are shipped mounted on a bracket complete

with fluid resistors installed.

QuickSplit™ Multiport Fixed Flow Splitters

Divides the incoming flow stream into 3 or 4 channels. The QuickSplit Multiport Flow Splitter is ideal
for applications that use multiple detectors and/or a fraction collector. Split ratios can be configured
to be identical in each channel or custom configured to accommodate specific flow rates at each
channel. The low internal dead volume prevents excessive dispersion and the replaceable inlet filter
insures robust operation. Available in models for analytical and semi-preparative inlet flow rates.
Please contact AS/for assistance in configuring your QuickSplit Multiport Fixed Splitter prior
to ordering. Please specify inlet flow rate and desired output flow rate in each channel when

you order.

QuickSplit Multiport Fixed Flow Splitter
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Fixed Flow Splitters
Post-Column Applications continued

QuickSplit™ Multiport Fixed Flow Splitters

Please contact AS/for assistance in configuring your QuickSplit Multiport Fixed Splitter prior to order-
ing. Please specify inlet flow rate and desired output flow rate in each channel when you

order. All Multiport Flow splitters are shipped on a mounting bracket.

Analytical Splitters - Multiport

Analytical range, 0.1 mL/min. to 5 mL/min. input flow
These splitters will produce under 500 PSI backpressure with water at the inlet flow rate speci-

fied with the order. The backpressure will decrease or increase in proportion to flow rate changes.

ASI Part Number

Description
Analytical Three Port Fixed Flow Splitter, Post-Column Split Ratio = Custom 630-PO10-CS
Analytical Four Port Fixed Flow Splitter, Post-Column Split Ratio = Custom 640-PO10-CS

Semi-Preparative Splitters - Multiport

Semi-Prep range, 5 mL/min. to 40 mL/min. input flow
These splitters will produce under 500 PSI backpressure with water at the inlet flow rate speci-
fied with the order.. The backpressure will decrease or increase in proportion to flow rate changes.

ASI Part Number

Description

Semi-Preparative Three Port Fixed Flow Splitter, Split Ratio = Custom  630-PO20-CS
Post-Column

Semi-Preparative Four Port Fixed Flow Splitter, Split Ratio = Custom  640-PO20-CS
Post-Column
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Fixed Flow Splitters

Fixed Flow Splitter Accessories

Replacement Inlet Filters

Description Applications ASI Part Number
Inlet Filter Assembly,
2 micron .063" dia. Fixed FS - Analytical Range 620-0063-2

5/Pack, 1 uL Volume

Inlet Filter & Housing Assembly,
10 micron .125" dia. Fixed FS - Semi-Prep Range
each, 4 uL Volume

620-23-0125-10

Inlet Filter & Housing Assembly,
10 micron .188" dia. Fixed FS - Prep Range
each, 10 pL Volume

620-23-0188-10

Inlet Filter & Housing Assembly,
20 micron .188" dia. Fixed FS - Prep Range
each, 12 pL Volume

620-23-0188-20

Straight Thru Hole, No Filter

each, 0.1 L Volume Fixed FS - Analytical Range

620-001-2-2

Straight Thru Hole, No Filter

each, 1 pL Volume Fixed FS - High-Prep Range

620-001-2-3

Mounting Bracket 620

Description

ASI Part Number

Mounting Bracket for 620-P010,620-P0O20 ,620-PO40 and 620-PO60

620-1000

Mounting Bracket for 620-PO20-HS

620-1001

Capillary Resistor

Description

ASI Part Number

Capillary Resistor Custom

620-PR0O0O-CP

Flow Measurement Kits

Description

ASI Part Number

interfaces to 360 um OD fused silica

Flow Rate Range 50 nL/min. to 5 pL/min. tubing 600-0010S
Flow Rate Range 5 pL/min. to 25 pL/min. interfaces to 1/16” OD PEEK tubing 600-0025S
Flow Rate Range 10 pL/min. to 100 pL/min. interfaces to 1/16” OD PEEK tubing 600-0100S
Flow Rate Range 25 pL/min. to 500 pL/min. interfaces to 1/16” OD PEEK tubing 600-0250S
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Adjustable Flow Splitters

QuickSplit™ Adjustable Flow Splitter

Unlike conventional splitters that use long lengths of capillary tubing, the AS/ QuickSplit Adjustable
Flow Splitter uses fluid resistors to achieve a wide range of split ratios. The flow path of the QuickSplit
Adjustable Flow Splitter contains two fluid resistors that form a parallel flow path. The low flow rate
stream passes through a fixed resistor cartridge, while the high flow rate stream passes through an
adjustable fluid resistor (metering valve). The ratio of these two resistors creates the split flow ratio.
The fixed fluid resistor is analogous to a resistor used in an electrical circuit. The compact fluid
resistor elements are designed as cartridges for easy replacement with resistance values (L2) rated
in PSI/mL/min. Because of the extremely low internal volume of the fluid resistors, the solvent com-
position in both resistors at any instant in time is the same, and therefore viscosity changes associ-
ated with gradient runs do not impact the split ratio.

Due to the rugged design, the split ratio repeatability is +/- 1% of setting, and unlike alternative splitter
valves or tees, will not be affected by actions that effect input flow such as turning the pump off and
on, or pressure spikes. Because the QuickSplit Adjustable Flow Splitter incorporates a metering
valve, split ratios can be changed frequently with flow changes that are stable and reproducible. The
QuickSplit Adjustable Flow Splitter will create split ratios that are not affected by changes in solvent
viscosity or pressure and provides direct real time control over split ratio optimization. To understand
how the QuickSplit Adjustable Flow Splitter works, it helps to look at a diagram of an Adjustable Flow
Splitter, Figure 10. The diagram shows the relationship of the fixed and adjustable fluid resistors
relative to the flow paths and how a split ratio is calculated.

Schematic flow diagram of the QuickSplit Adjustable Flow Splitter

Low Flow Rate - Q2

Resistor - L2
Input Flow - Q

High Flow Rate - Q1

Resistor - L1

L1 = Adjustable fluid resistor (metering valve)
L2 = Fixed fluid resistor (resistance value varies depending on cartridge rating)
R = Split ratio = Q1/Q2 = Resistance ratio = L2/L1

Figure 10

Since the flow rate is indirectly proportional to resistance, changing the resistance in either flow path
results in a change to the split ratio. Changing resistance is accomplished by adjusting the metering
valve on the high flow rate channel or exchanging the fixed fluid resistor cartridge in the low flow rate
channel with a resistor cartridge which has a different resistance rating. Adjusting the metering
valve is analogous to changing the capillary tubing length or diameter on conventional tee type flow
splitters. The QuickSplit Adjustable Flow Splitter has a convenient mounting bracket and hand ad-
justment knob to control the split ratio. A calibrated indicator rod tracks the split ratio setting and each
splitter is shipped with calibration data. Split ratios are not affected by changes in solvent viscosities
or pressure, which makes this product suitable for gradient applications as well as isocratic. The
QuickSplit Adjustable Flow Splitter is shipped configured for either post-column or pre-column appli-
cations.
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Adjustable Flow Splitters

QuickSplit™™ Adjustable Flow Splitter

QuickSplit Adjustable Flow Splitter

Replaceable Inlet Filter
InletFlow -
AdjustmentKnob — i

(Controls Adj. Resistor)// ’,’/ / Metering Rod Scale —
: (0-10)

'ﬁ ﬂ ’

' Split Flow Out (High Flow Rate)

/

Adjustable Resistor

Resistor Cartridge  — - Split Flow Out (Low Flow Rate)

Figure 11

QuickSplit Adjustable Flow Splitter
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Adjustable Flow Splitters

Post-Column Applications

Post-column splitting is fairly straight forward. Like pre-column flow splitting, any significant addi-
tional pressure (resistance) down stream from the splitter may affect the split ratio. Post-column
devices also contribute to chromatographic dispersion so care must given to connecting tubing and
fittings, especially at low flow rates.

Use the back pressure vs split ratio chart on page 42 and 43 to select a QuickSplit Adjustable Flow
Splitter that will provide the desired split ratio range and back pressure. These charts correspond to
several flow rates and solvent systems. The back pressure is directly proportional to flow rate and
viscosity. The back pressure estimates on these charts only apply to post-column applications.
Splitters are shipped complete with the resistor cartridge installed.

To assure optimum pressure drop across the splitter, please specify the actual inlet flow rate
when the splitter is ordered if it is significantly different from the calibration flow rate.

Custom Split Ratios

Split ratios and resistor cartridges other than those listed below can be ordered from AS/to custom
configure the QuickSplit Adjustable Flow Splitter. Please contact technical support for additional
information about custom splitters. We will gladly assist you in determining the best splitter configu-
ration for your application.

QuickSplit™™ Adjustable Flow Splitters

Analytical Splitters
Analytical range, 0.1 mL/min.to 5 mL/min. input flow, calibration flow rate 1.0 mL/min.

Description Split Ratio Range ASI Part Number
Analytical Adjustable Flow Splitter, Post-Column 50:1 to 1,000:1 600-PO10-01
Analytical Adjustable Flow Splitter, Post-Column 15:1 to 250:1 600-PO10-03
Analytical Adjustable Flow Splitter, Post-Column 5:1 to 100:1 600-PO10-04
Analytical Adjustable Flow Splitter, Post-Column 1:1 to 20:1 600-PO10-06
Analytical Adjustable Flow Splitter, Post-Column Custom 600-PO10-CS

Analytical Replacement Resistor Cartridges
Description Split Ratio Range ASI Part Number

Analytical Adjustable Flow Splitter Resistor Cartridge, Post-Column 50:1 to 1,000:1 600-1110-01

Analytical Adjustable Flow Splitter Resistor Cartridge, Post-Column  15:1 to 250:1 600-1110-03

Analytical Adjustable Flow Splitter Resistor Cartridge, Post-Column  5:1 to 100:1 600-1110-04

Analytical Adjustable Flow Splitter Resistor Cartridge, Post-Column 1:1 to 20:1 600-1110-06

Analytical Adjustable Flow Splitter Resistor Cartridge, Post-Column Custom 600-1110-CS
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Adjustable Flow Splitters

Post-Column Applications continued

Semi-Preparative Splitters

Semi-Prep range, 5 mL/min. to 40 mL/min. input flow, calibration flow rate 20.0 mL/min.

Description Split Ratio Range ASI Part Number
Semi-Preparative Adjustable Flow Splitter, Post-Column 1,000:1 to 20,000:1 600-PO20-00
Semi-Preparative Adjustable Flow Splitter, Post-Column 100:1 to 2,000:1 600-PO20-01
Semi-Preparative Adjustable Flow Splitter, Post-Column 15:1 to 300:1 600-PO20-02
Semi-Preparative Adjustable Flow Splitter, Post-Column 1:1 to 20:1 600-PO20-03
Semi-Preparative Adjustable Flow Splitter, Post-Column Custom 600-PO20-CS

Semi-Preparative Replacement Resistor Cartridges

Description Split Ratio Range

ASI Part Number

Semi-Preparative Adjustable Flow Splitter Resistor Cartridge,

1,000:1 to 20,000:1 600-1120-00
Post-Column
Semi-Preparative Adjustable Flow Splitter Resistor Cartridge, 100:1 to 2,000:1  600-1120-01
Post-Column
Semi-Preparative Adjustable Flow Splitter Resistor Cartridge, 151 to 3001 600-1120-02
Post-Column
Semi-Preparative Adjustable Flow Splitter Resistor Cartridge, 11 to 20:1 600-1120-03
Post-Column
Semi-Preparative Adjustable Flow Splitter Resistor Cartridge, Custom 600-1120-CS
Post-Column

Preparative Splitters

Prep range, 40 mL/min. to 1,000 mL/min. input flow, custom calibration flow rate

Description Split Ratio Range

ASI Part Number

Preparative Adjustable Flow Splitter,

Post-Column, Input Flow Range: 40 - 125 mL/min. Custom 600-PO30-CS
Preparative Adjustable Flow Splitter, ) i

Post-Column, Input Flow Range: 75 - 200 mL/min. Custom 600-PO40-CS
Preparative Adjustable Flow Splitter, Custom 600-PO60-CS

Post-Column, Input Flow Range: 100 - 1,000 mL/min.

Preparative Replacement Resistor Cartridges

Description Split Ratio Range

ASI Part Number

Preparative Adjustable Flow Splitter Resistor Cartridge,

Post-Column, Input Flow Range: 40 - 125 mL/min. Custom 600-1130-CS
Preparative Adjustable Flow Splitter Resistor Cartridge, ) i

Post-Column, Input Flow Range: 75 - 200 mL/min. Custom 600-1140-CS
Preparative Adjustable Flow Splitter Resistor Cartridge, Custom 600-1160-CS

Post-Column, Input Flow Range: 100 - 1,000 mL/min.
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Flow Splitters

Adjustable Flow Splitters
QuickSplit Adjustable Flow Splitter Selection Charts

Back pressurevs Splitratio for water at 1 mL/min. 600-PO10 Analytical range
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Figure 12 Split ratio
Back pressurevs Split ratio for water at 20 mL/min. 600-PO20 Semi-prep range
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Figure 13 Split ratio
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Adjustable Flow Splitters

QuickSplit Adjustable Flow Splitter Selection Charts

Back pressure vs Split ratio for 50/50 ACN/water at 1 mL/min. 600-PO10 Analytical range
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Figure 14 Split ratio

Back pressure vs Split ratio for 50/50 ACN/water at 0.5 mL/min. 600-PO10 Analytical range
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Figure 15 Split ratio
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Adjustable Flow Splitters

Pre-Column Applications

Pre-column splitting is used for micro, capillary, and nano HPLC applications, where the flow from
the pump is split from analytical flow rates down to microliter or nanoliter flows. Itis important to note
that even though the split ratio created by the splitter valve will remain constant, the split ratio will
change when a HPLC column is installed. This is due to the added resistance on the low flow rate
channel from the HPLC column. This added resistance must be factored in to make sure the fluid
resistor selected for the flow splitter provides the correct split ratio. Please contact AS/ if you need
assistance. The charts on page 42 and 43 only estimate the pressure drop across the splitter for
post column applications and do not include the HPLC column back pressure. Splitters are shipped
complete with the resistor cartridge installed.

When ordering a pre-column flow splitter, please provide AS/ with the column flow rate and
back pressure. If the inlet flow rate or column pressure specification is not provided, AS/will
configure pre-column flow splitters assuming a 0.5 mL/min. inlet flow rate and a pressure
drop across the column of 1,500 PSI.

Custom Split Ratios

Split ratios and resistor cartridges other than those listed below can be ordered from AS/to custom
configure the QuickSplit Adjustable Flow Splitter. Please contact technical support for additional
information about custom splitters. We will gladly assist you in determining the best splitter configu-
ration for your application.

QuickSplit™ Adjustable Flow Splitters

Analytical Splitters
Analytical range, 0.25 mL/min. to 1 mL/min. input flow, calibration flow rate 0.5 mL/min.

These splitters will produce under 3,500 PSI backpressure with water at 0.5 mL/min.

Description Split Ratio Range ASI Part Number
Analytical Adjustable Flow Splitter, Pre-Column 50:1to 1,000:1 600-PR10-01
Analytical Adjustable Flow Splitter, Pre-Column 15:1to 250:1 600-PR10-03
Analytical Adjustable Flow Splitter, Pre-Column 5:1to 100:1 600-PR10-04
Analytical Adjustable Flow Splitter, Pre-Column 1:1to 20:1 600-PR10-06
Analytical Adjustable Flow Splitter, Pre-Column Custom 600-PR10-CS

Analytical Replacement Resistor Cartridges
Description Split Ratio Range ASI Part Number

Analytical Adjustable Flow Splitter Resistor Cartridge, Pre-Column 50:1to 1,000:1 600-PR0O0-01

Analytical Adjustable Flow Splitter Resistor Cartridge, Pre-Column 15:1to 250:1 600-PR0O0-03

Analytical Adjustable Flow Splitter Resistor Cartridge, Pre-Column 5:1to 100:1 600-PR00-04

Analytical Adjustable Flow Splitter Resistor Cartridge, Pre-Column 1:1to 20:1 600-PR00-06

Analytical Adjustable Flow Splitter Resistor Cartridge, Pre-Column Custom 600-PR0O0-CS

http://www.hplc-asi.com

sJ1ands mol4



Adjustable Flow Splitters

Adjustable Flow Splitter Accessories

Replacement Inlet Filters

Description Flow Splitter

ASI Part Number

Inlet Filter, 2 micron .063" dia.

5/Pack, 1 L Volume Adjustable FS - Post/Pre-column Analytical Range 600-0063-2
Inlet Filter, 10 micron .125" dia. = Adjustable FS - Semi-Prep Range 600-0125-10
5/Pack, 4 uL Volume & Prep Range for 600-PO30,40

Straight Thru Hole, No Filter 1 10h1e Fs - Prep Range for 600-PO60 600-028-2-0

5/Pack, 1 pyL Volume

Capillary Resistor

Description

ASI| Part Number

Capillary Resistor

Custom

600-PRO0O-CP

Flow Measurement Kits

Description

ASI Part Number

Flow Rate Range 50 nL/min. to 5 pL/min.

interfaces to 360 um OD fused silica
tubing

600-0010S

Flow Rate Range 5 pL/min. to 25 pyL/min.

interfaces to 1/16” OD PEEK tubing

600-0025S

Flow Rate Range 10 pL/min. to 100 pL/min.

interfaces to 1/16” OD PEEK tubing

600-0100S

Flow Rate Range 25 pL/min. to 500 pL/min.

interfaces to 1/16” OD PEEK tubing

600-0250S
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Makeup-Flow Splitters

QuickSplit'™MMakeup-Flow Splitters

for Mass Directed Fraction Collection

Fixed

Adjustable

ASI QuickSplit™ Makeup-Flow Splitter Features:

Ideal for prep HPLC and mass directed fraction collection
Fixed and Adjustable configurations

Adjustable splitter enables precise direct control over split ratios, capillary flow
rates, and awide range of inlet flows

Split ratios are stable and reproducible, and not affected by changes in solvent
viscosity associated with gradient HPLC

All configurations include integral makeup port and delay coil

Low dead volume fluidic design minimizes dispersion and band broadening
Compatible with flow rates from 1 to 150ml/min., custom versions available
Installs in minutes

Easy access to replacement filters and high and low flow resistors

http://www.hplc-asi.com

slanijds mol4



Makeup-Flow Splitters

QuickSplit'™MMakeup-Flow Splitters

for Mass Directed Fraction Collection

Mass directed Fraction collection in HPLC/MS

The ASI QuickSplit Makeup-Flow Splitter is designed for post-column flow splitting applications
where a small amount of flow from an HPLC column is efficiently combined with a makeup-flow
before it reaches the detector. Although there are many variations of this type of application, one
of the most common involves splitting a small portion of the outlet flow from a preparative HPLC
column which is then combined and diluted with a makeup-flow (Figure 16). The combined
makeup-flow is used by a detector, typically Mass Spectrometer, UV or other detectors to trigger
fraction collection from the remaining preparative flow. A minimum delay time of 5 seconds
(maximum inlet flow) is caused by the delay coil built into the splitter to insure proper sequencing
between detection and fraction collection. Unique manifold design eliminates tees and fittings
within the splitter resulting in extremely low dead volume and peak dispersion. An additional
binary splitter can be added after the splitter to allow additional splitting of the makeup-flow stream
prior to entering the detector. Open access to all components simplifies routine maintenance and
minimizes down time. Split ratio accuracy is +/- 10% for all stated values. Custom splitter
configurations (CS) are available for both fixed and adjustable splitters to meet specific
application requirements. If you have questions about which splitter is right for your ap-
plication, please contact the technical support group at ASI.

Diagram of HPLC/MS System with Makeup-Flow Splitter

Phase

While the diagram below does not cover all possible Makeup-Flow Splitter configurations, it de-
picts the most common application. AS/ QuickSplit Makeup-Flow Splitter specifications should
be reviewed carefully before making your splitter selection.

Prep.
HPLC Pump
Q Makeup-Flow Splitter
E BN EEN i |
(Fixed or Adjustable)
|
| .
og = Injector
] EI: ‘ Fraction
“r(©) =« s Delay Coil Collector
Prep Column .
p IPIrelplllllll :
Outlet
E BN EEN Q
Makeup-Fl
I-IIIIIIIDIIOLN Mass Spec
_ o= Inlet Makeup-Flow I
Mobile |:||:| EEEEEEER 'E R R
Outlet
Makeup-Flow AS|
FIFLE P Post-Column
Flow Splitter

Figure 16

(620-PO10-XX)

http://www.hplc-asi.com

47

sJ1ands mol4



Flow Splitters

Makeup-Flow Splitters

QuickSplit'™MMakeup-Flow Splitters

for Mass Directed Fraction Collection

Fixed Makeup-Flow Splitter

Low Flow
Capillary Resistor }

/ Mounting Bracket
High Flow Restrictor
HSG and Cartridge
x To Delay Coil and
Fraction Collector

Replacement T [ /
Inlet Filter | 1l

\%j T
ii ui; 7

Makeup Inlet

Makeup Outlet Prep Inlet

Replacement
Inlet Filter

Figure 17
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Makeup-Flow Splitters

QuickSplit'™MMakeup-Flow Splitters

for Mass Directed Fraction Collection

Adjustable Makeup-Flow Splitter

Capillary
Resistor
Resistor Rod
) _ (Adjustment Indicator)
To Adjustable Splitter
Replacement Makeup Inlet
Inlet Filter Replacement
Inlet Filter
Makeup Outlet
Prep Inlet
_ _ To Delay Coil and
Adjustable Splitter Fraction Collector
Mounting
Bracket
Adjustment Knob
Figure 18
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Makeup-Flow Splitters

QuickSplit'™MMakeup-Flow Splitters

for Mass Directed Fraction Collection

Adjustable Makeup-Flow Splitter Performance

The chromatographic data below compares the dispersion (band broadening), measured as
variance, at 10 pL/min. between an ideal system with direct flow (Figure 19) and a split system
incorporating the AS/ QuickSplit Adjustable Makeup-Flow Splitter (Figure 20). Split flow vari-
ance is measured with and without the addition of a small amount of makeup flow. The data
proves conclusively that AS/ splitter dead volume does not contribute significantly to overall
system dispersion. It also demonstrates the advantages of adding a makeup flow not only to
improve peak shape but acts as an additional tool to optimize the timing sequence between Mass
Spectrometer detector and the fraction collector.

Conditions: Variance Calculation:
HPLC System: Shimadzu LC10 AD VP Variance = Sigma? = (Wh x F)? = pL?
Detector: UV @254 on column
Solvent: Water Wh = Peak width at half height
Injection vol: direct 600 nL, split 135 KL F = Flow rate
Direct Flow Split Flow
Flow rate: 10 pL/min. Split flow rate: 10 pL/min.
Makeup flow: 7 pL/min.
Variance = 1.2 uL2 Split and makeup flow: 17 yL/min
Variance

1- With makeup Flow = 1.4 pL?
2- Without makeup flow = 0.8 pL2

—
/

Figure 19 Figure 20
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Makeup-Flow Splitters

QuickSplit™ Fixed Makeup-Flow Splitter

The Fixed Makeup-Flow Splitter is shown in Figure 17, page 48. Each Fixed Makeup-Flow
Splitter is individually tested and calibrated at the inlet flow and split ratio specified. These split-
ters will produce under 500 PSI backpressure with water at their calibrated inlet flow rate.
Backpressure and outlet flow rates will decrease or increase in proportion to inlet flow rate changes,
the split ratio will remain constant. Split ratio accuracy is +/- 10% for all stated values. In order
to assure <500 PSI pressure drop across the splitter, please specify the actual inlet flow
rate with your order if it deviates substantially from the calibration flow rate listed below.

Fixed Makeup-Flow Splitters

Calibration Flow

Description Inlet Flow Range  Split Flow & Split Ratio ASI Part Number
Makeup-Flow Splitter 1 -5 mL/min. 5 pL/min. 2 mL/min. = 400:1 692-P0O01-05
Makeup-Flow Splitter 1 -5 mL/min. 10 pL/min. 2 mL/min. = 200:1 692-P0O01-10
Makeup-Flow Splitter 1 -5 mL/min. 20 pL/min. 2 mL/min. = 100:1 692-P0O01-20
Makeup-Flow Splitter 1 -5 mL/min. 50 pyL/min. 2 mL/min. = 40:1 692-P0O01-50
Makeup-Flow Splitter 5 - 10 mL/min. 5 pL/min. 10 mL/min. = 2,000:1 692-P0O05-05
Makeup-Flow Splitter 5 - 10 mL/min. 10 pL/min. 10 mL/min. = 1,000:1 692-P0O05-10
Makeup-Flow Splitter 5 - 10 mL/min. 20 pL/min. 10 mL/min. = 500:1 692-P0O05-20
Makeup-Flow Splitter 5 - 10 mL/min. 50 yL/min. 10 mL/min. = 200:1 692-P0O05-50
Makeup-Flow Splitter 10 - 20 mL/min. 5 pL/min. 20 mL/min. = 4,000:1 692-P0O10-05
Makeup-Flow Splitter 10 - 20 mL/min. 10 pL/min. 20 mL/min. = 2,000:1 692-P0O10-10
Makeup-Flow Splitter 10 - 20 mL/min. 20 pL/min. 20 mL/min. = 1,000:1 692-P0O10-20
Makeup-Flow Splitter 10 - 20 mL/min. 50 pL/min. 20 mL/min. = 400:1 692-P0O10-50
Makeup-Flow Splitter 20 - 50 mL/min. 5 pL/min. 50 mL/min. = 10,000:1 692-P0O20-05
Makeup-Flow Splitter 20 - 50 mL/min. 10 pL/min. 50 mL/min. = 5,000:1 692-P0O20-10
Makeup-Flow Splitter 20 - 50 mL/min. 20 pL/min. 50 mL/min. = 2,500:1 692-P0O20-20
Makeup-Flow Splitter 20 - 50 mL/min. 50 pL/min. 50 mL/min. = 1,000:1 692-P0O20-50
Makeup-Flow Splitter 50 - 150 mL/min. 5 pL/min. 100 mL/min. = 20,000:1 692-P0O50-05
Makeup-Flow Splitter 50 - 150 mL/min. 10 pL/min. 100 mL/min. = 10,000:1 692-P0O50-10
Makeup-Flow Splitter 50 - 150 mL/min. 20 pL/min. 100 mL/min. = 5,000:1 692-P0O50-20
Makeup-Flow Splitter 50 - 150 mL/min. 50 pL/min. 100 mL/min. = 2,000:1 692-P0O50-50
Makeup-Flow Splitter Custom Custom 692-POCS-CS
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Makeup-Flow Splitters
QuickSplit™ Adjustable Makeup-Flow Splitter

The Adjustable Makeup-Flow Splitter (Figure 18, page 49) is used to maintain a constant split
ratio over an inlet flow rate range specified below. Each Adjustable Makeup-Flow Splitter ships
with a calibration plot of inlet flow rate vs. resistor rod setting required to maintain the specified
split flow. The Adjustable Makeup-Flow Splitters listed below are configured and calibrated as-
suming the Adjustable Makeup-Flow Splitter will be used to maintain a constant split ratio over
the specified inlet flow rate range. Please contact ASI for ordering information if your application
requires a wider dynamic split ratio range and low flow.

These splitters will produce under 500 PSI backpressure with water at their calibrated inlet flow
rate and split ratio specified below. In order to assure <500 PSI pressure drop across the
splitter, please specify the actual inlet flow rate with your order if it deviates substantially

from the calibration flow rate listed below.

Adjustable Splitter: Variable Inlet Flow, Fixed Split Ratio

Calibration Flow

Description Inlet Flow Range Split Flow & Split Ratio ASI Part Number
Makeup-Flow Splitter 1 - 10 mL/min. 5 uL/min. 5 mL/min. = 1,000:1 690-P0O01-05
Makeup-Flow Splitter 1 - 10 mL/min. 10 pL/min. 5 mL/min. = 500:1 690-P0O01-10
Makeup-Flow Splitter 1 - 10 mL/min. 20 pL/min. 5 mL/min. = 250:1 690-P0O01-20
Makeup-Flow Splitter 1 - 10 mL/min. 50 pL/min. 5 mL/min. = 100:1 690-P0O01-50
Makeup-Flow Splitter 10 - 50 mL/min. 5 pL/min. 30 mL/min. = 6,000:1 690-P0O10-05
Makeup-Flow Splitter 10 - 50 mL/min. 10 pL/min. 30 mL/min. = 3,000:1 690-P0O10-10
Makeup-Flow Splitter 10 - 50 mL/min. 20 pL/min. 30 mL/min. = 1,500:1 690-P0O10-20
Makeup-Flow Splitter 10 - 50 mL/min. 50 pL/min. 30 mL/min. = 600:1 690-P0O10-50
Makeup-Flow Splitter 50 - 150 mL/min. 5 pL/min. 100 mL/min. = 20,000:1 690-P0O50-05
Makeup-Flow Splitter 50 - 150 mL/min. 10 pL/min. 100 mL/min. = 10,000:1 690-PO50-10
Makeup-Flow Splitter 50 - 150 mL/min. 20 pL/min. 100 mL/min. = 5,000:1 690-PO50-20
Makeup-Flow Splitter 50 - 150 mL/min. 50 pL/min. 100 mL/min. = 2,000:1 690-PO50-50
Makeup-Flow Splitter Custom Custom 690-POCS-CS
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Makeup-Flow Splitters

QuickSplit™ Adjustable Makeup-Flow Splitter

The Adjustable Makeup-Flow Splitter (Figure 18, page 49) can also be used with a constant inlet
flow rate thereby allowing the user dynamic control over the split ratio and split flow rate. The
Adjustable Makeup-Flow Splitters listed below are configured and calibrated assuming the Ad-
justable Makeup-Flow Splitter will be used to produce a wide split ratio range at the specified inlet
flow rate. Each Adjustable Makeup- Flow Splitter ships with a calibration plot of inlet flow rate vs
resistor rod setting required to produce the specified split flow within the defined range. Please
contact AS/for ordering information if your application requires an inlet flow or split ratio range not
included in the table below.

These splitters will generate a pressure range from approximately 100 to 800psi over the split
flow range specified. Although the split ratio will remain constant, pressure drop and outlet flow
rates will change in proportion to changes in the inlet flow rate. In order to maintain the pres-
sure profile in the calibration plot, it is important to use these splitters at the inlet flow
specified. Please specify the actual inlet flow rate with your order if it deviates substan-
tially from the calibration flow rate listed below.

Adjustable Splitter: Fixed Inlet Flow, Variable Split Ratio

Description Inlet Flow Split Flow Range ASI Part Number
Makeup-Flow Splitter 5 mL/min. 1.2 - 10.0 pL/min. 690-P0O01-05
Makeup-Flow Splitter 5 mL/min. 2.5 - 20.0 pL/min. 690-PO01-10
Makeup-Flow Splitter 5 mL/min. 5.0 - 40.0 pL/min. 690-P0O01-20
Makeup-Flow Splitter 5 mL/min. 12.5 - 100.0 pL/min. 690-P0O01-50
Makeup-Flow Splitter 30 mL/min. 1.2 - 10.0 pL/min. 690-P0O10-05
Makeup-Flow Splitter 30 mL/min. 2.5 - 20.0 pL/min. 690-P0O10-10
Makeup-Flow Splitter 30 mL/min. 5.0 - 40.0 pL/min. 690-P0O10-20
Makeup-Flow Splitter 30 mL/min. 12.5 - 100.0 pL/min. 690-P0O10-50
Makeup-Flow Splitter 100 mL/min. 1.2 - 10.0 pL/min. 690-PO50-05
Makeup-Flow Splitter 100 mL/min. 2.5 - 20.0 pL/min. 690-PO50-10
Makeup-Flow Splitter 100 mL/min. 5.0 - 40.0 pL/min. 690-PO50-20
Makeup-Flow Splitter 100 mL/min. 12.5 - 100.0 pL/min. 690-PO50-50
Makeup-Flow Splitter Custom Custom 690-POCS-CS
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Makeup-Flow Splitters

QuickSplit’™MMakeup-Flow Splitter Accessories

Fixed Resistor Sets (Capillary Resistor and Resistor Cartridge)

Description Inlet Flow Split Flow Cal. Flow and Split ASI Part Number
Fixed Resistor Set 1 -5 mL/min. SuL/min. 2mL/min. = 400:1 692-1101-05
Fixed Resistor Set 1 -5 mL/min. 10 pL/min. 2 mL/min. = 200:1 692-1101-10
Fixed Resistor Set 1 -5 mL/min. 20 pL/min. 2 mL/min. = 100:1 692-1101-20
Fixed Resistor Set 1 -5 mL/min. 50 pL/min. 2 mL/min. = 40:1 692-1101-50
Fixed Resistor Set 5 - 10 mL/min. 5 pL/min. 10 mL/min. = 2,000:1 692-1110-05
Fixed Resistor Set 5 - 10 mL/min. 10 pL/min. 10 mL/min. = 1,000:1 692-1110-10
Fixed Resistor Set 5 - 10 mL/min. 20 pL/min. 10 mL/min. = 500:1 692-1110-20
Fixed Resistor Set 5 - 10 mL/min. 50 pL/min. 10 mL/min. = 200:1 692-1110-50
Fixed Resistor Set 10 - 20 mL/min. 5 pL/min. 20 mL/min. = 4,000:1 692-1120-05
Fixed Resistor Set 10 - 20 mL/min. 10 pL/min. 20 mL/min. = 2,000:1 692-1120-10
Fixed Resistor Set 10 - 20 mL/min. 20 pL/min. 20 mL/min. = 1,000:1 692-1120-20
Fixed Resistor Set 10 - 20 mL/min. 50 yL/min. 20 mL/min. = 400:1 692-1120-50
Fixed Resistor Set 20 - 50 mL/min. 5 pL/min. 50 mL/min. = 10,000:1 692-1150-05
Fixed Resistor Set 20 - 50 mL/min. 10 pL/min. 50 mL/min. = 5,000:1 692-1150-10
Fixed Resistor Set 20 - 50 mL/min. 20 pL/min. 50 mL/min. = 2,500:1 692-1150-20
Fixed Resistor Set 20 - 50 mL/min. 50 pL/min. 50 mL/min. = 1,000:1 692-1150-50
Fixed Resistor Set 50 - 150 mL/min. 5 pL/min. 100 mL/min. = 20,000:1 692-1100-05
Fixed Resistor Set 50 - 150 mL/min. 10 pL/min. 100 mL/min. = 10,000:1 692-1100-10
Fixed Resistor Set 50 - 150 mL/min. 20 pL/min. 100 mL/min. = 5,000:1 692-1100-20
Fixed Resistor Set 50 - 150 mL/min. 50 pL/min. 100 mL/min. = 2,000:1 692-1100-50
Fixed Resistor Set Custom Custom 692-11CS-CS
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Makeup-Flow Splitters

QuickSplit’™MMakeup-Flow Splitter Accessories

Adjustable Makeup Capillary Resistors

Description

Split Flow rate

ASI Part Number

Replacement Capillary Resistor

for Adjustable Splitters Output Flow, 5 pL/min. 690-POCR-05
for Adhustabl Splters - Ouput Flow, 10 uLmin 690-POCR-10
e ey " oupiFow 20
for Adjustable Spltters | Ouput Flow, 50 yLmin. 690-POCR-50
Replacement Capillary Resistor S e, CUSi 590-POCR.CS

for Adjustable Splitters

Replacement Inlet Filters for Both Fixed and Adjustable Splitters

Description

Applications

ASI Part Number

Inlet Filter Assembly,
2 micron .063" dia.
5/Pack, 1 pL Volume

Makeup-Flow Splitter inlet Port - Inlet flow range
1~ 10 mL/min.
Makeup-Flow Splitter, Makeuplnlet Port - All Ran

690-0063-2
ges

Inlet Filter & Housing
Assembly,

10 micron .125" dia.
each, 4 pL Volume

Makeup-Flow Splitter inlet Port - Inlet flow range
10 ~ 50 mL/min.

690-23-0125-10

Inlet Filter & Housing
Assembly,

10 micron .188" dia.

each, 10 pL Volume

Makeup-Flow Splitter inlet Port - Inlet flow range:

50 ~ 100 mL/min.

690-23-0188-10

Inlet Filter & Housing
Assembly,

20 micron .188" dia.
each, 12 pL Volume

Makeup-Flow Splitter inlet Port - Inlet flow range:

75 ~ 150 mL/min.

690-23-0188-20

Straight Thru Hole, Fitting &
Housing Assembly, No Filter
each, 1 pL Volume

Makeup-Flow Splitter inlet Port

690-001-2-3
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HyperShear™ HPLC and
UHPLC Mixers

HyperShear™HPLC and UHPLC Mixer Features:

Q

Q

0 O 0O O O O

Micro Flow, Low Flow, Analytical Flow, High Flow and Combo Series
Reduce baseline noise, increase sensitivity and improve gradient accuracy

UHPLC mixers are available in volumes ranging from 0.5 pL to 1.5 mL
and pressure to 15,000 PSI

Available for In-line, Binary and Ternary formats in Stainless Steel (SS) or PEEK
Ideal for microbore HPLC, UHPLC and LC/MS

Compact design is easily integrated into any HPLC and UHPLC system
Increased reaction efficiency for post column derivatization

Decreased mixing and delay volume without sacrificing mixing efficiency

Mixing volume optimization is easy with interchangeable mixer cartridges
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HyperShear™ HPLC and
UHPLC Mixers

ASI manufactures a wide range of Static Mixers to solve the most demanding high pressure mixing
problems. AS/ HyperShear Mixers incorporate a highly efficient cross-flow shearing mechanism
which produces vortex shear mixing over a wide flow range. This mixing technology typically deliv-
ers between 25% to 200% better mixing efficiency compared to conventional packed bed or tortuous
path mixers. HyperShear Mixers are available in a variety of housing formats including: inline, binary,
and ternary inlets. Mixers are constructed from stainless steel or Biocompatible PEEK with vol-
umes ranging from 0.5 uL to 1.5 mL.

Within a given mixer flow series, mixer cartridges are interchangeable. The ability to swap mixer
cartridges within a given mixer series makes selecting the optimum mixer volume easy and eco-
nomical. This is not the case with UHPLC mixers. Since we warranty the pressure rating of 15,000
PSI on the factory tested mixer assembly (housing and cartridge), UHPLC mixers are only sold as
complete mixer assemblies.

Optimize mixing volume to match HPLC flow rate

Decrease gradient delay time Use Optimize mixing volume for UHPLC
HyperShear
Mixers to
Decrease mixing noise Improve gradient profile

Specifications

Standard HPLC UHPLC Biocompatible PEEK

Pressure Rating 6,000 PSI 15,000 PSI 3,000 PSI
Female Port Geometry 10/32 Parker(1/16 CPIl)  10/32 Parker(1/16 CPI)  10/32 Parker(1/16 CPI)

. Stainless Steel Stainless Steel
Wetted Materials and PEEK and PEEK PEEK
it [(HE SIS available available available
0.5,1, 2,5, 10 and 25 pL
O IAGLY S available available available
50, 150 and 250 pL
Analytical Flow Series . : . .
350 and 500 pL available available available (In-Line)
High Flow Series . : . .
800 pL, 1.0 and 1.5 mL available available available (In-Line)
Combo Series : . . . . .
110 100 plL available (In-Line) available (In-Line) available (In-Line)
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Static Mixers

Static Mixer Application Notes

Selecting the Right Size Mixer Cartridge

ASI offers static mixers with volumes that range from 0.5 microliters to 1,500 microliters. Choosing
the right size mixer is a trade off between delay volume, mixing noise, gradient fidelity and chromato-
graphic performance. Please refer to the Charts on pages 64 and 65 for more information on
gradient accuracy as a function of flow rate and mixing volume.

The following observations will provide some guidelines to help choose the right size mixer.

» For any given flow rate, the more the mixing volume the better the mixing, and the lower the
baseline noise.

» The smaller the mixing volume, the better the definition and sharpness of linear gradients.

»Multi-pump high pressure gradient systems typically require far less mixing volume than low
pressure single pump gradient systems when running linear gradients.

»An AS/ 150 pL in-line static mixer can be added in addition to the standard onboard mixer to
further reduce mixing noise.

Multi-pump High Pressure Gradient Systems

Linear Gradients
If a larger mixing volume can be tolerated for a particular flow rate, the larger the volume will
lower the mixing noise. The upper limits to mixing volume will be the maximum delay time that
can be tolerated, and possible distortion (tailing) of the gradient at the beginning and end of the
gradient. The lower limit will be defined by the amount of mixing noise that can be tolerated.
Please refer to a table, page 59 for specific recommendations.

Binary or Ternary — Steady State Composition
Always select the largest volume that will still provide an acceptable delay volume. In general,
the more mixing volume, the better the mixing will be. For most pump systems, a 150 L
cartridge will provide adequate mixing.

Examples of this type of pump system include: Shimadzu LC-10AD and LC-10ADvp
Beckman System Gold®
Gilson Model 305
Agilent Model 1100
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Static Mixers

Single-pump Low Pressure Mixing Gradient Systems

Linear Gradients

These systems generally require more mixing volume to perform linear gradients than multi-
pump high pressure systems. The following will explain why this is the case. In a low pressure
system the composition can only be changed once every pump stroke. Since the pump stroke
volume of most pumps is 100 uL, and it takes a mixer volume that is about 3 times the batch
volume to provide adequate mixing, we need 350 uL of mixer volume, at least, to do adequate
mixing. More insoluble combinations may require even more mixing volume.

In general, choose the largest size mixer cartridge that will still provide an acceptable delay
volume. For most applications this will be at least 350 L.

Binary or Ternary — Steady State Composition
Always select the largest volume that will still provide an acceptable delay time. In general, the
more mixing volume, the better the mixing will be. For most applications this will be at least

350 L.

Examples of this type of pump system include: Agilent 1090

Perkin EImer series 200
TSP Spectra Vision®
Waters model 626
Varian Star® 9000

Mixer Cartridge Selection Guide for High Pressure Mixing

Linear Gradients - High Pressure Mixing

Larger mixing volume can be tolerated for a particular flow rate, with the larger the volume the
lower the mixing noise. The upper limits to mixing volume will be the maximum delay time that
can be tolerated, and possible distortion (tailing) of the gradient at the beginning and end of the
gradient. The lower limit will be defined by the amount of mixing noise that can be tolerated. The
following cartridge volumes are a compromise between these two limits.

Table 1.

Flow Mixer Cartridge Volume
0-5 micro liter/min. |5 micro liter
5-10 10

10-20 25

20-150 50

150-500 150

500+ 250

http://www.hplc-asi.com

59

SI9XIN



Static Mixers

Binary Static Mixer Comparison

Less Noise - Lower Detection Limits

m\olts —
-0.50 —|
0.75 —|

-1.00 —

No Mixer
- Valco Tee & 10 pL Tubing

-1.25
-1.50 —

mVolts —
-0.50 7
-0.75
-1.00 —
125 Binary Lee Mixer - 10 pL

-1.50

mVolts —
-0.25 — ) )
o Binary ASI HyperShear Mixer - 10 pL &
-0.75
-1.00 —
i I‘ l2 ls ls Minutes l
HPLC System Configuration: HPLC Conditions:
ASIModel 500G Gradient System MP: A = H.0, B = H20/Acetone
ABI Model 785 UV/VIS @254 on-column Flow Rate: 50 pL/min. 50% B
Figure 21 Varian Star Data Acquisition Pressure: 1,700 PSI with ASIresistor cartridge
Superior Mixing with Less Gradient Dispersion
mVolts —
05| / No Mixer - Valco Tee & 10 pL Tubing
HPLC System Configuration: Above HPLC Conditions: Above
0.0 — Isocratic Flow Rate: 50 pL/min. 100% A

One inlet port plugged
Injection: 600 nL Acetone

-0.5 —

ﬁ Binary ASI HyperShear Mixer - 10 pL &

\7 Binary Lee Mixer - 10 pL

IEI.S I1.IZI I1.5 IE.IJ |2.5 Minutes |

Figure 22
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Static Mixers

Agilent Static Mixer Optimization

™" Micro Flow Step Gradients

2.2
2.3
2.4
-2.5
-2.6

2.7

-2.8
25 50 75 100 125

No Mixer
In-Line ASI HyperShear Mixer - 50 uL
Agilent Mixer - 80 uL

150 .
Minutes

HPLC System Configuration:
Agilent® Binary 1100 Pump
Packed bed mixer (approximate volume: 500 pL) replaced
with union and/or ASI HyperShear In-Line Static Mixer
Varian Star Data Acquisition

Figure 23

HPLC Conditions:
MP: A=H:0O, B =ACN doped with 0.01% Acetone
Flow Rate: 250 pL/min.
Pressure: 2,000 PSI with AS/resistor cartridge
Gradient: 0.0 =o0off%B 7.5 =20%B

25=10%B 12.4=20%B

7.4=10%B 12.5=0.0%B and hold

mVolts

-2.2

-2.3

2.4

-2.5

-2.6

-2.7

2.8

-2.9
25 50 75 100 125

No Mixer or BP
In-Line ASI HyperShear Mixer - 50 pL

In-Line ASI HyperShear Mixer - 150 pL
In-Line ASI HyperShear Mixer - 250 uL
In-Line ASI HyperShear Mixer - 350 uL
In-Line ASI HyperShear Mixer - 500 pL
Agilent Packed Bed

150 .
Minutes

HPLC System Configuration: Above
Agilent® Binary 1100 Pump
Packed bed mixer (approximate volume: 500 pL) replaced
with union and/or ASI HyperShear In-Line Static Mixer
Varian Star Data Acquisition

HPLC Conditions:

MP: A =H:0, B =IPA doped with 0.01% Acetone
Flow Rate: 1.0 mL/min.

Pressure: 2,000 PSI with AS/resistor cartridge
Gradient: Above

Figure 24
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Static Mixers

Shimadzu Static Mixer Optimization

Micro Flow Step Gradients

60 |
In-Line Shimadzu Mixer - 100 uL
50 ,‘_——/.7
~ 40
£
£ 30
< i
S 20
/ In-Line AS/ HyperShear Mixer - 100 pL
10
0
40 50 60 70 80 90 100
Composition (%B)
Figure 25
Micro Flow Step Gradients
m\olts
18
In-Line Shimadzu Mixer - 100 uL
17
16
In-Line AS/ HyperShear Mixer - 100 uL
15
14
13
12
11
10
5 10 15 Minutes
HPLC System Configuration: HPLC Conditions:
Shimadzu: LC-10ADvp MP: A=H20, B =H20 + 35% 2-Propanol + 0.003% Acetone
Mixer: Connected at Shimadzu Tee Flow Rate: 250 pL/min.
Detector: Knauer 2501 @254 Pressure: 2,000 PSI with AS/resistor cartridge
Figure 26
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Noise (mm)

ovbhbrooBREBEED

Static Mixers

Shimadzu Static Mixer Optimization

Analytical Flow Step Gradients

—e— ASI 250 pL Mixer —a— ASI350 pL Mixer —a— Shimadzu 500 pL Mixer |
_e
//I
8 o S
;>|—— M n
0 a0 0 &0 D

Composition (%B)

HPLC System Configuration:
Shimadzu: LC-10ADvp

Mixer: Connected at Shimadzu Tee
Detector: Knauer 2501 @254

HPLC Conditions:

MP: A =H20, B =H20 + 35% 2-Propanol + 0.003% Acetone
Flow Rate: 1.0 mL/min.

Pressure: 2,000 PSI with AS/resistor cartridge

Figure 27

m\olts

3.4—]

3.3—]

3.2—f

31—

3.0—

2.9—]

2.8—]

27—

2.6—]

2.5

Isocratic Mixing Noise

LAY

In-Line Shimadzu Mixer - 500 pL

In—Linﬁ ASI HyperShear Mixer - 350 pL

WW‘WMMWmwmwrww PR it R by

In-Line ASI HyperShear Mixer - 250 uL

Ty A

B la Minutes

HPLC System Configuration:
Shimadzu: LC-10ADvp

Mixer: Connected at Shimadzu Tee
Detector: Knauer 2501 @254

HPLC Conditions:

MP: A =H20, B =H20 + 35% 2-Propanol + 0.003% Acetone
Flow Rate: 1.0 mL/min.

Pressure: 2,000 PSI with AS/resistor cartridge

Figure 28
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Static Mixers

Mixers
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Static Mixers

Mixers
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Static Mixers

In-Line Complete Assemblies - Cartridge and Housing

Description ASI Part Number
In-Line Mixer Assembly SS 0.5 pL 401-000.5
In-Line Mixer Assembly SS 1 pL 401-0001
In-Line Mixer Assembly SS 2 uL 401-0002
In-Line Mixer Assembly SS 5 pL 401-0005
In-Line Mixer Assembly SS 10 pL 401-0010
In-Line Mixer Assembly SS 25 pL 401-0025

In-Line Assemblies  Port Size: 10-32 CPI ( Standard HPLC Fittings for 1/16” Tube)

0.5uL, 1 pL, 2 pL, 5 pL, 10 pL
or 25 pL Cartridge

Figure 31
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Static Mixers

Binary Tee Complete Assemblies - Cartridge and Housing

Description ASI Part Number
Binary Tee Mixer Assembly SS 0.5 pL 402-000.5
Binary Tee Mixer Assembly SS 1 pL 402-0001
Binary Tee Mixer Assembly SS 2 uL 402-0002
Binary Tee Mixer Assembly SS 5 pL 402-0005
Binary Tee Mixer Assembly SS 10 pL 402-0010
Binary Tee Mixer Assembly SS 25 pL 402-0025

Ternary Tee Complete Assemblies - Cartridge and Housing

Description ASI Part Number
Ternary Tee Mixer Assembly SS 0.5 L 403-000.5
Ternary Tee Mixer Assembly SS 1 pL 403-0001
Ternary Tee Mixer Assembly SS 2 pL 403-0002
Ternary Tee Mixer Assembly SS 5 pL 403-0005
Ternary Tee Mixer Assembly SS 10 pL 403-0010
Ternary Tee Mixer Assembly SS 25 pL 403-0025

Binary/Ternary Assemblies Port Size: 10-32 CPI ( Standard HPLC Fittings for 1/16” Tube)

Flowlock Inlet Ports
(Two or Three)

Figure 32 :
or 25 L Cartridge

Cartridges / Housings

Description

0.5uL, 1 L, 2 pL, 5 pL, 10 pL

Flowlock Outlet Port

ASI Part Number

Mixer Cartridge SS 0.5 pL 400-000.5
Mixer Cartridge SS 1 pL 400-0001
Mixer Cartridge SS 2 pL 400-0002
Mixer Cartridge SS 5 pL 400-0005
Mixer Cartridge SS 10 pL 400-0010
Mixer Cartridge SS 25 pL 400-0025
In-Line Micro Flow Series SS Housing 401-0000
Binary Tee Micro Flow Series SS Housing 402-0000
Ternary Tee Micro Flow Series SS Housing 403-0000
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Static Mixers

UHPLC In-Line Complete Assemblies - Cartridge and Housing

Description ASI Part Number
In-Line Mixer Assembly SS 0.5 pL, HP 401-000.5HP
In-Line Mixer Assembly SS 1 pL, HP 401-0001HP
In-Line Mixer Assembly SS 2 L, HP 401-0002HP
In-Line Mixer Assembly SS 5 pL, HP 401-0005HP
In-Line Mixer Assembly SS 10 pL, HP 401-0010HP
In-Line Mixer Assembly SS 25 pL, HP 401-0025HP

UHPLC Binary Tee Complete Assemblies - Cartridge and Housing

Description ASI Part Number
Binary Tee Mixer Assembly SS 0.5 pL, HP 402-000.5HP
Binary Tee Mixer Assembly SS 1 uL, HP 402-0001HP
Binary Tee Mixer Assembly SS 2 uL, HP 402-0002HP
Binary Tee Mixer Assembly SS 5 pL, HP 402-0005HP
Binary Tee Mixer Assembly SS 10 pL, HP 402-0010HP
Binary Tee Mixer Assembly SS 25 pL, HP 402-0025HP

UHPLC Ternary Tee Complete Assemblies - Cartridge and Housing

Description ASI Part Number
Ternary Tee Mixer Assembly SS 0.5 yL, HP 403-000.5HP
Ternary Tee Mixer Assembly SS 1 uL, HP 403-0001HP
Ternary Tee Mixer Assembly SS 2 uL, HP 403-0002HP
Ternary Tee Mixer Assembly SS 5 L, HP 403-0005HP
Ternary Tee Mixer Assembly SS 10 pL, HP 403-0010HP
Ternary Tee Mixer Assembly SS 25 uL, HP 403-0025HP
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In-Line Complete Assemblies - Cartridge and Housing

Static Mixers

Description ASI Part Number
In-Line Mixer Assembly PEEK 0.5 pL 401-000.5B
In-Line Mixer Assembly PEEK 1 uL 401-0001B
In-Line Mixer Assembly PEEK 2 uL 401-0002B
In-Line Mixer Assembly PEEK 5 uL 401-0005B
In-Line Mixer Assembly PEEK 10 pL 401-0010B
In-Line Mixer Assembly PEEK 25 pL 401-0025B

In-Line Assemblies Port Size: 10-32 CPI ( Standard HPLC Fittings for 1/16” Tube)

SECHN

0.5uL, 1 pL, 2 pL, 5 pL, 10 pL
or 25 pL Cartridge

Figure 33
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Static Mixers

Binary Tee Complete Assemblies - Cartridge and Housing

Description ASI Part Number
Binary Tee Mixer Assembly PEEK 0.5 pL 402-000.5B
Binary Tee Mixer Assembly PEEK 1 uL 402-0001B
Binary Tee Mixer Assembly PEEK 2 uL 402-0002B
Binary Tee Mixer Assembly PEEK 5 uL 402-0005B
Binary Tee Mixer Assembly PEEK 10 pL 402-0010B
Binary Tee Mixer Assembly PEEK 25 pL 402-0025B

Ternary Tee Complete Assemblies - Cartridge and Housing

Description ASI Part Number
Ternary Tee Mixer Assembly PEEK 0.5 pL 403-000.5B
Ternary Tee Mixer Assembly PEEK 1 L 403-0001B
Ternary Tee Mixer Assembly PEEK 2 uL 403-0002B
Ternary Tee Mixer Assembly PEEK 5 pL 403-0005B
Ternary Tee Mixer Assembly PEEK 10 uL 403-0010B
Ternary Tee Mixer Assembly PEEK 25 pL 403-0025B

Binary/Ternary Assemblies Port Size: 10-32 CPI ( Standard HPLC Fittings for 1/16” Tube)

Flowlock Inlet Ports Flowlock Outlet Port
(Two or Three)

ASl 21.00 E[/ (25.*74
I
0.5uL, 1L, 2 pL, 5 pL, 10pL I
Figure 34 or 25uL Cartridge
Cartridges / Housings
Description ASI Part Number
Mixer Cartridge PEEK 0.5 pL 400-000.5B
Mixer Cartridge PEEK 1 pL 400-0001B
Mixer Cartridge PEEK 2 pL 400-0002B
Mixer Cartridge PEEK 5 pL 400-0005B
Mixer Cartridge PEEK 10 pL 400-0010B
Mixer Cartridge PEEK 25 pL 400-0025B
In-Line Micro Flow Series PEEK Housing 401-0000B
Binary Tee Micro Flow Series PEEK Housing 402-0000B
Ternary Tee Micro Flow Series PEEK Housing 403-0000B
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Static Mixers

In-Line Complete Assemblies - Cartridge and Housing
ASI Part Number

Description

In-Line Mixer Assembly SS 50 pL 411-0050
In-Line Mixer Assembly SS 150 pL 411-0150
In-Line Mixer Assembly SS 250 pL 411-0250

In-Line Assemblies  Port Size: 10-32 CPI ( Standard HPLC Fittings for 1/16” Tube)

50 uL, 150 pL or 250 pL Cartridge

E -

Flowlock Inlet/Outlet
One Each End

Figure 35
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Static Mixers

Binary Tee Complete Assemblies - Cartridge and Housing

Description ASI Part Number
Binary Tee Mixer Assembly SS 50 uL 412-0050
Binary Tee Mixer Assembly SS 150 uL 412-0150
Binary Tee Mixer Assembly SS 250 pL 412-0250

Ternary Tee Complete Assemblies - Cartridge and Housing

Description ASI Part Number
Ternary Tee Mixer Assembly SS 50 pL 413-0050
Ternary Tee Mixer Assembly SS 150 pL 413-0150
Ternary Tee Mixer Assembly SS 250 pL 413-0250

Binary/Ternary Assemblies Port Size: 10-32 CPI ( Standard HPLC Fittings for 1/16” Tube)

/ 50 pL, 150 pL or 250 pL Cartridge

1.83

/ Flowlock Outlet Port

Figure 36 Flowlock Inlet Ports
(Two or Three)
Cartridges / Housings
Description ASI Part Number
Mixer Cartridge SS 50 pL 410-0050
Mixer Cartridge SS 150 pL 410-0150
Mixer Cartridge SS 250 pL 410-0250
In-Line Low Flow Series SS Housing 411-0000
Binary Tee Low Flow Series SS Housing 412-0000
Ternary Tee Low Flow Series SS Housing 413-0000
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Static Mixers

UHPLC In-Line Complete Assemblies - Cartridge and Housing

Description ASI Part Number
In-Line Mixer Assembly SS 50 pL, HP 411-0050HP
In-Line Mixer Assembly SS 150 pL, HP 411-0150HP
In-Line Mixer Assembly SS 250 pL, HP 411-0250HP

Description

UHPLC Binary Tee Complete Assemblies - Cartridge and Housing

ASI Part Number

Binary Tee Mixer Assembly SS 50 pL, HP

412-0050HP

Binary Tee Mixer Assembly SS 150 uL, HP

412-0150HP

Binary Tee Mixer Assembly SS 250 pL, HP

412-0250HP

Description

UHPLC Ternary Tee Complete Assemblies - Cartridge and Housing

ASI Part Number

Ternary Tee Mixer Assembly SS 50 yL, HP

413-0050HP

Ternary Tee Mixer Assembly SS 150 pL, HP

413-0150HP

Ternary Tee Mixer Assembly SS 250 pL, HP

413-0250HP
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Static Mixers

In-Line Complete Assemblies - Cartridge and Housing

ASI Part Number

Description

In-Line Mixer Assembly PEEK 50 pL 411-0050B

In-Line Mixer Assembly PEEK 150 pL 411-0150B
411-0250B

In-Line Mixer Assembly PEEK 250 L

In-Line Assemblies  Port Size: 10-32 CPI ( Standard HPLC Fittings for 1/16” Tube)

50 pL, 150 pL or 250 pL Cartridge

1385

Flowlock Inlet/Outlet

One Each End

Figure 37
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Static Mixers

Binary Tee Complete Assemblies - Cartridge and Housing

Description ASI Part Number
Binary Tee Mixer Assembly PEEK 50 pL 412-0050B
Binary Tee Mixer Assembly PEEK 150 pL 412-0150B
Binary Tee Mixer Assembly PEEK 250 pL 412-0250B

Ternary Tee Complete Assemblies - Cartridge and Housing

Description ASI Part Number
Ternary Tee Mixer Assembly PEEK 50 pL 413-0050B
Ternary Tee Mixer Assembly PEEK 150 pL 413-0150B
Ternary Tee Mixer Assembly PEEK 250 pL 413-0250B

Binary/Ternary Assemblies Port Size: 10-32 CPI ( Standard HPLC Fittings for 1/16” Tube)

/ 50 uL, 150 pL or 250 pL Cartridge
ASl {

1.80

/ Flowlock Outlet Port

k Flowlock Inlet Ports
(Two or Three)

21.00

||

Figure 38

Cartridges / Housings

Description ASI Part Number

Mixer Cartridge PEEK 50 pL 410-0050B
Mixer Cartridge PEEK 150 pL 410-0150B
Mixer Cartridge PEEK 250 pL 410-0250B
In-Line Low Flow Series PEEK Housing 411-0000B
Binary Tee Low Flow Series PEEK Housing 412-0000B
Ternary Tee Low Flow Series PEEK Housing 413-0000B
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Static Mixers

In-Line Complete Assemblies - Cartridge and Housing

Stainless Steel

Description

ASI Part Number

In-Line Mixer Assembly SS 350 pL

421-0350

In-Line Mixer Assembly SS 500 pL

421-0500

Biocompatible PEEK

Description

ASI| Part Number

In-Line Mixer Assembly PEEK 350 uL

421-0350B

In-Line Mixer Assembly PEEK 500 pL

421-0500B

In-Line Assemblies  Port Size: 10-32 CPI ( Standard HPLC Fittings for 1/16” Tube)

/ 350 pL or 500 pL Cartridge

222

Flowlock Inlet/Outlet

One Each End \

Figure 39
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Static Mixers

Binary Complete Assemblies, Stainless Steel - Cartridge and Housing

Description ASI Part Number
Binary Tee Mixer Assembly SS 350 pL 422-0350
Binary Tee Mixer Assembly SS 500 pL 422-0500

Ternary Complete Assemblies, Stainless Steel - Cartridge and Housing

Description ASI Part Number
Ternary Tee Mixer Assembly SS 350 pL 423-0350
Ternary Tee Mixer Assembly SS 500 pL 423-0500

Port Size: 10-32 CPI ( Standard HPLC Fittings for 1/16” Tube)

/ 350 pL or 500 pL Cartridge

- [

214 |

/ Flowlock Outlet Port

Flowlock Inlet Ports
(Two or Three)

Binary/Ternary Assemblies

Figure 40

Cartridges / Housings
Stainless Steel

Description ASI Part Number

Mixer Cartridge SS 350 pL 420-0350
Mixer Cartridge SS 500 pL 420-0500
In-Line Analytical Flow Series SS Housing 421-0000
Binary Tee Analytical Flow Series SS Housing 422-0000
Ternary Tee Analytical Flow Series SS Housing 423-0000

Biocompatible PEEK

Description ASI Part Number

Mixer Cartridge PEEK 350 pL 420-0350B
Mixer Cartridge PEEK 500 pL 420-0500B
In-Line Analytical Flow Series PEEK Housing 421-0000B
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Static Mixers

UHPLC In-Line Complete Assemblies - Cartridge and Housing
Stainless Steel

Description ASI Part Number

In-Line Mixer Assembly SS 350 pL, HP 421-0350HP

In-Line Mixer Assembly SS 500 uL, HP 421-0500HP

UHPLC Binary Complete Assemblies - Cartridge and Housing
Stainless Steel

Description ASI Part Number

Binary Tee Mixer Assembly SS 350 pL, HP 422-0350HP

Binary Tee Mixer Assembly SS 500 pL, HP 422-0500HP

UHPLC Ternary Complete Assemblies - Cartridge and Housing

Stainless Steel

Description ASI Part Number

Ternary Tee Mixer Assembly SS 350 uL, HP 423-0350HP

Ternary Tee Mixer Assembly SS 500 pL, HP 423-0500HP
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In-Line Complete Assemblies - Cartridge and Housing

Stainless Steel

Description

ASI| Part Number

Static Mixers

In-Line Mixer Assembly SS 800 pL 431-0800
In-Line Mixer Assembly SS 1.0 mL 431-1000
In-Line Mixer Assembly SS 1.5 mL 431-1500

Biocompatible PEEK

Description

ASI Part Number

In-Line Mixer Assembly PEEK 800 pL 431-0800B
In-Line Mixer Assembly PEEK 1.0 mL 431-1000B
In-Line Mixer Assembly PEEK 1.5 mL 431-1500B

In-Line Assemblies  Port Size: 10-32 CPI ( Standard HPLC Fittings for 1/16” Tube)

/ 800 pL, 1.0 mL or 1.5 mL Cartridge

Flowlock Inlet/Outlet

One Each End
\\ 1.43

Figure 41
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Static Mixers

Binary Complete Assemblies, Stainless Steel - Cartridge and Housing

Description ASI Part Number
Binary Tee Mixer Assembly SS 800 pL 432-0800
Binary Tee Mixer Assembly SS 1.0 mL 432-1000
Binary Tee Mixer Assembly SS 1.5 mL 432-1500

Ternary Complete Assemblies, Stainless Steel - Cartridge and Housing

Description ASI Part Number
Ternary Tee Mixer Assembly SS 800 pL 433-0800
Ternary Tee Mixer Assembly SS 1.0 mL 433-1000
Ternary Tee Mixer Assembly SS 1.5 mL 433-1500

Binary/Ternary Assemblies Port Size: 10-32 CPI ( Standard HPLC Fittings for 1/16” Tube)

/ 800 pL, 1.0 mL or 1.5 mL Cartridge

-l

2.60
Flowlock Inlet Ports / Flowlock Outlet Port

(Two or Three) \ /

Figure 42

Cartridges / Housings
Stainless Steel

Description ASI Part Number
Mixer Cartridge SS 800 pL 430-0800
Mixer Cartridge SS 1.0 mL 430-1000
Mixer Cartridge SS 1.5 mL 430-1500
In-Line High Flow Series SS Housing 431-0000
Binary Tee High Flow Series SS Housing 432-0000
Ternary Tee High Flow Series SS Housing 433-0000

Biocompatible PEEK

Description ASI Part Number
Mixer Cartridge PEEK 800 pL 430-0800B
Mixer Cartridge PEEK 1.0 mL 430-1000B
Mixer Cartridge PEEK 1.5 mL 430-1500B
In-Line High Flow Series PEEK Housing 431-0000B
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Static Mixers

UHPLC In-Line Complete Assemblies - Cartridge and Housing
Stainless Steel

Description ASI Part Number

In-Line Mixer Assembly SS 800 pL, HP 431-0800HP
In-Line Mixer Assembly SS 1.0 mL, HP 431-1000HP
In-Line Mixer Assembly SS 1.5 mL, HP 431-1500HP

UHPLC Binary Complete Assemblies - Cartridge and Housing

Stainless Steel

Description ASI Part Number

Binary Tee Mixer Assembly SS 800 pL, HP 432-0800HP
Binary Tee Mixer Assembly SS 1.0 mL, HP 432-1000HP
Binary Tee Mixer Assembly SS 1.5 mL, HP 432-1500HP

UHPLC Ternary Complete Assemblies - Cartridge and Housing
Stainless Steel

Description ASI Part Number

Ternary Tee Mixer Assembly SS 800 pL, HP 433-0800HP
Ternary Tee Mixer Assembly SS 1.0 mL, HP 433-1000HP
Ternary Tee Mixer Assembly SS 1.5 mL, HP 433-1500HP
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Static Mixers

Order Instruction

You can choose any 2, 3 or 4 cartridge combination from 0.5 uL, 1 yL, 2 L, 5 yL, 10 yL and 25 pL mixer
cartridges to create the desired volume to fit your application. The minimum volume you can create will
be 2 x 0.5 uL cartridge combination and the maximum volume will be 4 x 25 uL cartridge combination.
You will be able to create almost the exact volume you need within that range.

Example)
For a 4 mixer assembly if you choose 1 x5 L, 1 x 10 yL and 2 x 25 pL combination, you will get 65 L
volume mixer.
You can specify as below when you order:
In-Line Complete Assembly SS: 491-0.5-10-25-25
In-Line Complete Assembly PEEK: 491-0.5-10-25-25B

In-Line Assemblies Port Size: 10-32 CPI ( Standard HPLC Fittings for 1/16” Tube)

Flowlock Inlet/Outlet
One Each End

X

4 Mixers: X =2.48

3 Mixers: X=2.10

2 Mixers: X=1.72
Figure 43
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Static Mixers

In-Line Complete Assemblies - 2, 3 or 4 Cartridge Combination and Housing
Stainless Steel

Description ASI Part Number
In-Line Combo Micro 2 Mixer Assembly SS 471-x-x

In-Line Combo Micro 3 Mixer Assembly SS 481-X-X-X

In-Line Combo Micro 4 Mixer Assembly SS 497 -X-X-X-X

UHPLC Stainless Steel

Description ASI Part Number
In-Line Combo Micro 2 Mixer Assembly SS, HP 471-x-xHP
In-Line Combo Micro 3 Mixer Assembly SS, HP 481-x-x-xHP
In-Line Combo Micro 4 Mixer Assembly SS, HP 491-X-X-x-xHP

Biocompatible PEEK

Description ASI Part Number
In-Line Combo Micro 2 Mixer Assembly PEEK 471-x-xB

In-Line Combo Micro 3 Mixer Assembly PEEK 481-x-x-xB
In-Line Combo Micro 4 Mixer Assembly PEEK 491-x-x-x-xB

The application and Use of AS/ICombo Micro Static Mixers

Chromatographers seeking to optimize mixing volumes at flow rates below 100 pL/min. now have the
ability to customize a mixing volume which is perfectly tuned to match the separation system. Choosing
the right mixing volume is always a compromise between absolute noise reduction, delay volume, and
gradient distortion. Ideally the optimum mixing volume should be determined experimentally by evalu-
ating several mixing volumes to determine which provides optimum chromatographic performance. For
the separation below at 50 pL/Min., a 50 pL mixer contributes too much delay volume and gradient
distortion. The AS/ Combo 35 pL (25 pL + 10 pL) mixer provides just the right balance between noise
reduction and gradient performance.

mVolts

.. Combo Micro Static Mixer Performance at 50uL/min.

Combo Micro 35 pL Mixer

ASI Standard In-line 50 pL

HPLC System Configuration:
ASIModel 500G Micro Head HPLC Conditions:
Detection: UV214 MP: A = H20, B =H20 doped with 0.05% red dye
Varian Star Data Acquisition ~ Flow Rate: 50 pL/min. Gradient 0 to 100% B in 10% Steps

l1o l20 ) lao lso leo 70

Figure 44 Minutes
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PrimelLine™ HPLC and
UHPLC Accessories

FlatLine™ Pulse Dampers

FlatLine Pulse Damper FlatLine HC Pulse Damper

FlatLine™ Pulse Dampers Feature:

Q Rupture proof, no diaphragm
Flow path geometry combines clean flush out with minimal internal volume
Custom sizes available for OEM

Flatline HC (High Capacity) increases damping efficiency and range

0O O 0O O

Can be manufactured to include a pressure transducer and/or aprime purge valve

The ASI FlatLine Pulse Damper combines performance and reliability in a simple, easy to
use housing. Standard 10-32 inlet and outlet ports allow quick connection into virtually any
HPLC system. Solid core technology provides reliable long term operation without the down
time associated with ruptured or leaking membrane dampers. Custom sizes and additional
features like integral prime/purge valve available for the OEM market.

Although similar to the standard FlatLine Damper, the HC (High Capacity) features a bimo-
dal damping mechanism which includes solid core and dynamic spring deflection. This
combination increases damping efficiency over a wider pressure range. The HC is particu-
larly well suited for damping at low pressures, below 500 PSI.

Description ASI Part Number
FlatLine Pulse Damper 590-0001
FlatLine HC Pulse Damper 590-0010

http://www.hplc-asi.com
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Pulse Dampers

Pulse Damper Comparison

Performance and Reliability

mVolts—
&1.00 ]
G075
G050 ]
G0, 25
—  HPLC Pump without Damper
mVolts—
G200
::_ HPLC Pump with Competitive Diaphragm Damper
61.25 |
mVolts—
G100
G075
wse_| HPLC Pump with ASI FlatLine Damper &)
6025 |
o I I [ Iy Minutes |
HPLC System Configuration: HPLC Conditions:
HPLC Pump MP: A=H20
Amplified Ext. Pressure Transducer Flow Rate: 1.0 mL/min. Isocratic
Figure 45 Varian Star Data Acquisition Pressure: 2,300 PSI with restrictor
Solid Core Design Improves Flush Out and Dispersion
uvolts —

F00

200 |

100

=100 |

«—— ASI FlatLine Solid Core Pulse Damper &

b b e e
T T A

Competitive Diaphragm Damper

h lz I la Minutes !
HPLC System Configuration: HPLC Conditions:
HPLC Pump MP: A=H20
ABI Model 785 UV/VIS @254 oncolumn Flow Rate: 1.0 mL/min. Isocratic
Varian Star Data Acquisition Pressure: 2,300 PSI with restrictor
Figure 46 Injection: 10 pL Acetone
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In-Line Check Valves

In-Line Check Valves

The PrimeLine In-Line check valve incorporates many of the in-
novations of our HPLC self-priming replacement check valves.
It is a rapid-closure cartridge valve that features very low resis-
tance to flow, low internal volume, and operates independently
of gravity. It is protected from solvent contamination by a 1/4”
diameter 2 micron frit, and features crush-proof construction. The
valve may be used whenever flow needs to be restricted to one
direction. Applications include prevention of post column
derivatization fluids from back-flowing into the column in the event
of mobile phase pump failure. This valve is also available in a
high temperature version that will operate at up to 125 °C and
5,000 PSI (Please call for more information).

In-Line check Valve

Valve Specifications

Internal Crackin Maximum
ASI Part Number 9 Operating Cv*
Volume Pressure
Pressure
250-2000 In-Line CV Assembly
- - 48 pL 1.0 PSI 15,000 PSI 0.005
250-2006 In-Line CV Cartridge
250-2000UHP In-Line CV Assembly
- - 48 L 1.0 PSI 30,000 PSI 0.005
250-2006UHP In-Line CV Cartridge
250-2001 In-Line CV Assembly
- - 60 pL 1.0 PSI 15,000 PSI 0.02
250-2007 In-Line CV Cartridge

*Cv of 1.0 is defined as one gallon per minute of 60 °F water resulting from a 1 PSI pressure drop.
1 gallon = 3,785 mL.

Description ASI Part Number
In-Line Check Valve with 1/8" Ball Cartridge 250-2000
Replacement 1/8" Ball Cartridge 150-2005

In-Line Check Valve with 1/8" Ball Cartridge

Ultra High Pressure 250-2000UHP

Replacement 1/8" Ball Cartridge Ultra High Pressure 150-2005UHP
In-Line Check Valve with 3/16" Ball Cartridge 250-2001
Replacement 3/16" Ball Cartridge 150-2006
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Fittings, Unions and Solvent Filters

Fittings, Unions

316 Stainless Steel Compression Fittings and Unions

Universal fittings and unions are compatible with most HPLC fittings such as Parker, Swagelok,
Valco, Upchurch, Beckman, and Waters, when initially assembled with new ferrules. All compo-
nents are manufactured from 316 stainless steel, and are cleaned and passivated. Unions come

complete with 1/16” compression fittings.

Description ASI Part Number
ZDV Straight Union 0.040" Thru 920-0624
ZDV Straight Union 0.020" Thru 920-0622
10-32 Compression Screw 1/16" Tube 10/Pack 900-0622
10-32 Compression Screw 1/16" Tube 25/Pack 900-0623
Ferrule for 1/16" Tube 10/Pack 910-0622
Ferrule for 1/16" Tube 25/Pack 910-0623

PEEK Fingertight Fittings

Description

ASI Part Number

PEEK Fingertight Fittings for 1/16" TFE, PEEK Tube

800-0630

PEEK Fingertight Fittings for 1/16" TFE, PEEK Tube 10/Pack

800-0631

Solvent Filters

It is essential to use a solvent filter at the pump intake to insure reliable operation of the check
valves and other pump components. We recommend a 10 micron filter for most analytical applica-
tions. For flow rates in excess of 10 mL per minute, we recommend a 20 micron filter to avoid pump
cavitation. AS/filters are designed to slip inside either 1/16”, 1/8”, or 1/4” ID tubing, and are made

from 316 stainless steel.

Description ASI Part Number
10 micron Solvent Filter for 1/16" ID 850-0620
10 micron Solvent Filter for 1/16" ID 5/Pack 850-0621
10 micron Solvent Filter for 1/8" ID 850-1250
10 micron Solvent Filter for 1/8" ID 5/Pack 850-1251
20 micron Solvent Filter for 1/4" ID 850-1246
20 micron Solvent Filter for 1/4" ID 5/Pack 850-1247
20 micron Solvent Filter for 1/8" ID 850-1248
20 micron Solvent Filter for 1/8" ID 5/Pack 850-1249

http://www.hplc-asi.com
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Filters

Filters

ColumnShield Precolumn Filter

»Economical protection against micro-particles
»Extends HPLC column lifetime

>Negligible effect on column performance
»Universal fit, connects directly to column

»Fingertight to 5,000 PSI

PrimeLine ColumnShield precolumn filter provides economical protection from the harmful ef-
fects of sample and mobile phase particulates on modern HPLC columns. The disposable filter
was engineered to maintain the efficiency of high performance columns assuring insuring no loss
of critical resolution. With its simple design, the filter installs in any analytical column or guard
column in seconds and is leak tight to 5,000 PSI. To install simply hand tighten the filter as you

would with any fingertight fitting while holding the column stable.

Description ASI Part Number
ColumnShield Precolumn Filter, 0.5 micron 850-1050
ColumnShield Precolumn Filter, 0.5 micron, 5/Pack 850-1050-05
ColumnShield Precolumn Filter, 0.5 micron, 10/Pack 850-1050-10

Specifications

Inlet/Outlet: Female/Male 10-32
Port Geometry: Parker (1/16 CPI)
Material: PEEK

http://www.hplc-asi.com

Filter: 0.5 micron Titanium
Pressure Rating: 5,000 psig
Fingertight: No wrenches required
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In-Line HPLC/UHPLC Filters

Filters

Placed between the pump and injector, these filters protect the injector from pump seal wear
material and extend the life of the column prefilter. All filters are made from 316 stainless steel
and are rated to 6,000 PSI. Filters for UPLC are rated to 15,000 PSI. All male/female ports are

compatible with 10-32 compression fittings.

High Capacity In-Line Filters

This filter features a clean-swept internal volume and a large
2.2 cm? filter area that will provide a long service life. Filter
cartridges are available in 0.5 micron and 2 micron porosity,
and are both interchangeable and replaceable. Total internal
volume is 100 pL for 0.5 micron filter, and 120 pL for 2 micron
filter.

Description ASI Part Number
High Capacity In-Line Filter Assembly, 2 micron 850-1310

High Capacity In-Line Filter Assembly, 2 micron, High Pressure 850-1310HP
High Capacity In-Line Filter Assembly, 0.5 micron 850-1315

High Capacity In-Line Filter Assembly, 0.5 micron, High Pressure 850-1315HP

2 micron Replacement Filter Cartridge for HC 850-1320

0.5 micron Replacement Filter Cartridge for HC 850-1325

Low Volume In-Line Filters

Recommended for applications where system volume must
be kept to a minimum. Full use of the filter surface is main-
tained by a 5° entrance cone. The 0.25" diameter replacement
filter cartridges are available in 0.5 micron and 2 micron poros-
ity, and have a 0.32 cm? active area. Total internal volume is
14 pL for the 0.5 micron filter and 18 pL for the 2 micron filter.
The 0.062” replacement filter is 0.5 micron with 2 pL internal
volume.

S9110SS32%Y

Description ASI Part Number
Low Volume In-Line Filter Assembly, 2 micron .25" dia. x .062" 850-1330
Low Volume In-Line Filter Assembly, 0.5 micron .25" dia. x .062"  850-1335

850-1355HP-062
850-1355HP-25

Low Volume In-Line Filter Assembly, 0.5 micron .062" dia. x .062"

Low Volume In-Line Filter Assembly, 0.5 micron .25" dia. x .062"

2 micron .25" dia. X .062" Replacement Filter, 5/Pack 850-1340
0.5 micron .25" dia. x .062" Replacement Filter, 5/Pack 850-1345
0.5 micron .062" dia. x .062" Replacement Filter, 5/Pack 850-1347
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Filters

In-Line & Direct Connect HPLC/UHPLC Column Filters

»Cost effective way to extend column lifetime
>Replaceable filter element

»Negligible effect on column performance
»>Universal fit, connects directly to column
>Leak tight to 15,000 PSI

PrimeLine direct connect precolumn filters provide economical protection from the harmful ef-
fects of sample and mobile phase particulates on modern HPLC and UHPLC columns. The
PrimeLine precolumn filter was engineered specifically for use in high throughput and routine
HPLC separations where mobile phase and sample contamination cause a decrease in column
performance or premature column failure. The low swept volume of the PrimeLine filter maintains
the efficiency of high performance columns assuring a negligible loss of critical resolution. With
its simple design, the PrimeLine filter installs in any analytical column in seconds and is leak tight
to 15,000 PSI. Simply finger tighten initially, then wrench tighten an additional 1/4 - 1/2 turn.

In-Line Filter Direct Connect Column Filter
Description ASI Part Number
In-Line Filter Assembly, 0.5 micron 850-1025
Direct Connect Column Filter Assembly, 0.5 micron 850-1020
0.5 micron .125" dia. x .062" Replacement Filter Assembly, 850-1020-01
5/Pack
Specifications

Inlet/Outlet: Female/Male 10-32

Port Geometry: Parker (1/16 CPI)

Material: Stainless Steel housing and ferrule

Filter: 0.5 micron Stainless Steel, 0.125"W x 0.062" T, 5 UL volume
Pressure Rating: 15,000 psig

Wrench Flat: 7/16”
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Filters

UltraShield HPLC/UHPLC Precolumn Filter

»Economical protection against micro-particles
»>Extends column lifetime
> Negligible effect on column performance

> Universal fit, connects directly to column _ _
UltraShield Precolumn Filter

> Leak tight to 15,000 PSI

UltraShield direct connect precolumn filters provide economical protection from the harmful ef-
fects of sample and mobile phase particulates on modern UHPLC and other high resolution
HPLC columns. UltraShield was engineered specifically for use in fast, high efficiency separa-
tions requiring high mobile phase velocities and ultra high pressure. UltraShield maintains the
efficiency of these high performance columns assuring no loss of critical resolution. With its
simple design, UltraShield installs in any analytical column in seconds and is leak tight to 15,000
PSI. Simply tighten the filter with a wrench until it is snug, followed by an additional 1/4 turn.

Description ASI Part Number
UltraShield Precolumn Filter Assembly 850-1010

UltraShield Precolumn Filter Assembly, 5/Pack 850-1010-05
UltraShield Precolumn Filter Assembly, 10/Pack 850-1010-10
Specifications

Inlet/Outlet: Female/Male 10-32 Filter: 0.5 micron Titanium
Port Geometry: Parker (1/16 CPI) Pressure Rating: 15,000 psig
Material: Stainless Steel, PEEK ferrule Wrench Flat: 5/16”

UltraShield Precolumn Filters Maintain Critical Resolution

Injection without UltraShield Injection with UltraShield

As the above chromatograms illustrate, UltraShield Precolumn
Filters maintain the theoretical plates, N, of very efficient UHPLC
columns. Column: 4.6 x 50 mm HALO® C18 Fused-Core®

Figure 47
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Guard Column HPLC/UHPLC Hardware and Injection Valve

Guard Column HPLc/uHPLC Hardware

The PrimeLine direct connect guard column provides economical Guard Column Holder
protection from the harmful effects of sample and mobile phase par-
ticulates and soluble contaminants on modern HPLC and UHPLC
columns. The low swept volume of the PrimeLine guard column
maintains the efficiency of high performance columns assuring a
negligible loss of critical resolution. With its simple design, the Prime-
Line guard column installs in any analytical column in seconds and
is leak tight to 10,000 PSI.

Guard Column

Description ASI Part Number
Guard Column Housing 850-1390
Guard Column Assembly, 2 mm x 10 mm 850-1392
Guard Column Assembly, 4 mm x 10 mm 850-1394

Injection Valve wx-1000 Manual Injection Valve

The WX-1000 manual injection valve is a traditional 6 port two
position flat face shear valve with a front loading needle port,
designed for use in traditional HPLC chromatography systems.

»>Compatible with Rheodyne 7725i spare parts

»>Pmax 5,000 PSI adjustable to 7,000, Temperature 80°C

»>Uninterruptable (non-pulsing) flow during switching

»Self adjusting stator seal for easy maintenance

»Improved ceramic statorseal to eliminate wear and
carry over

WX-1000

Description

ASI Part Number

Manual Injection Vavle,WX-1000-01
Kit, includes 20 pL loop

A500-1017

Valve rebuild Kit, WRX-1000

500-1017-RKIT

VS Rotor Seal

500-1017-RS

WX-1000 Stator, SS

500-1017-STS

Stator Face Assembly

500-1017-STF

5 pL SS Sample loop, 30° 500-1017-05
10 pL SS Sample loop, 30° 500-1017-10
20 pL SS Sample loop, 30° 500-1017-20

100 pL SS Sample loop, 30°

500-1017-100

http://www.hplc-asi.com
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Tubing and High Pressure Metering Valve
Tubing

1/16 “ OD Stainless Steel Capillary

Capillary tubing is made from 316 stainless steel and is available in 25 ft. lengths; other lengths
upon request. The tubing ID should be passivated after cutting as follows: 20% nitric acid for 30
minutes, followed by distilled water rinse.

Description ASI Part Number
SS Tubing 1/16" OD x 0.010" ID x 25 ft 800-0010
SS Tubing 1/16" OD x 0.020" ID x 25 ft 800-0020

Teflon (PFA) Tubing

Teflon Tubing provides unmatched solvent resistance for low pressure applications.

Description ASI Part Number
Teflon (TFE) Tubing 1/16" OD x 0.030" ID x 25 ft 810-0030
Teflon (TFE) Tubing 1/8" OD x 1/16" ID x 25 ft 810-0063
Teflon (TFE) Thinwall Tubing 1/8" ID x 25 ft 810-0125

PEEK Tubing

PEEK can be substituted for stainless steel tubing when contact with metal is a concern. It is
inert to most HPLC solvents, will withstand intermittent operation up to 5,000 PSI, and continu-
ous operation at 4,000 PSI. PEEK tubing should not be used at these pressures with DSMO,
THF or methylene chloride.

Description ASI Part Number
PEEK Tubing 1/16" OD x 0.005" ID x 5 ft 820-0631
PEEK Tubing 1/16" OD x 0.010" ID x 5 ft 820-0632
PEEK Tubing 1/16" OD x 0.020" ID x 5 ft 820-0630

High Pressure Metering Valve

The High Pressure Adjustable Metering Valve maintains a back
pressure which is directly proportional to the inlet flow rate and
solvent viscosity. The valve has an adjustment range from 10 PSI
to 5,000 PSI at 1.00 mL/min. with water. The dead volume is less
than 4 pL with flow paths designed to minimize dispersion.

Description ASI Part Number

High Pressure Metering Valve 690-0000

http://www.hplc-asi.com 93

S9110SS32%Y



PrimeLine™
Replacement Parts
for HPLC Pumps

PrimeLine™ Replacement Part Features:

Q

0O 0 O O

All check valves are self-priming, no external priming valve/syringe required
Designed to deliver superior flow stability and accuracy

Crush proof cartridge makes routine maintenance quick and easy

Pistons are engineered to insure a high quality surface finish

Seals are designed for long life, wide range of solvent compatibility, and opti-
mum performance

http://www.hplc-asi.com
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PrimeLine™
Replacement Parts
for HPLC Pumps

Whether they are check valves, pistons or pump seals, all AS/ replacement parts are de-
signed to exceed the manufacturers specifications. All parts are subjected to rigorous engi-
neering analysis and quality standards to insure the parts you purchase provide maximum
life and superior chromatographic performance. Replacement parts are available for most
HPLC pumps.

Parts by Pump Brand
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ASI Replacement Parts

ASI Self-priming Check Valves

Why AS/ Check Valves are the Best

>Self-priming

With the AS/valve, priming is easy. Open the pump outlet to release backpressure on the pump,
and turn on the pump. Your pump will prime itself, even if the head and intake lines are com-
pletely dry. You won'’t need to use syringes or draw-off valves to prime your pump.

>»Superior Flow Rate Stability

Because of the rapid and repeatable closure rate of the valve, the ball returns to the seat and
seals before solvents have a chance to flow back through the valve. The result is a flow rate that
is extremely repeatable and accurate, which means more repeatable retention times.

Please see the following data.

Howrates of Waters™ Valves Howrates of ASl Valves for Waters™ Pumps
1006
1006

1.000 Lo
c .
—E' =
p 0.990 - E 090 |
2 T
E 0.985 | % 095 -
= [

0.980 0980

0.975 - 0975 1

13 5 7 9 11 13 15 17
Run Number

Data Certified by: Baseline Services, Mercerville, NJ May 21, 1997, Bodman Chromatography Aston, PA May 21, 1997

Figure 48

»Rugged Construction

The valve will not crush, crack or leak due to high pressure. We designed the AS/ cartridge so
that loads are transmitted through the valve casing rather than through the seat, as in conven-
tional valves. The result is a valve that can withstand up to a 10,000 PSI continuous operating
pressure, and will never fail no matter how much you tighten the housing (go ahead and try it —it's
guaranteed!). High pressure valves, up to 15,000 PSlI, are also available.
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ASI Replacement Parts

»Pre-tested

100% ASI/ valves we ship must pass three stringent tests before it is shipped.

These tests are by far the most stringent in the HPLC industry, and indeed it is unlikely
that any other valves would even pass these tests. But we do all these tests because we
know how important it is to make sure that when you put a new valve in your pump, it will
perform properly. After all, HPLC is hard enough as it is without worrying about your
check valves!

1) Self-prime Test

This test uses a special pump test fixture that simulates an HPLC pump to verify that the valve is
self-priming. After the test pump and intake line are purged of water, the valve must operate well
enough so that the pump can draw water from a reservoir that is 36 inches below the pump
intake. If the valve fails to prime, or “skips” even once during this test, itis rejected. This test not
only guarantees that the valve will prime, but also that the valve will perform properly even at very
low pressures, where most other valves do not work well.

2) High Pressure Leak Test

The valve is pressurized to 12,000 PSI and tested for leakage. Valves that exceed 50 nano liters
per minute are rejected. This test not only insures valve integrity at very high pressures, but it
also insures that the valve will still function properly even when the customer inadvertently over
tightens the valve housing. We do not monitor nitrogen bubbles to measure leak rate, because a
liquid can leak due to capillary action whereas gas will not. Besides, the chromatographer is
pumping liquids, not gas!

3) Low Pressure Leak Test
The valve is pressurized to 500 PSI and tested for leakage. Valves that exceed 50 nano liters per
minute are rejected. Most valves have difficulty closing and sealing properly in the absence of the

large closing forces due to high pressure. AS/ valves are designed so that they do not require
any backpressure to operate properly, and this test verifies it.

»Convenient and Economical Cartridge Design
When it's time for routine maintenance, you only replace the cartridge, not the entire assembly.

The ASI cartridge costs no more than most conventional valve rebuild kits, and you won’t spend
time chasing balls all over the lab bench.
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ASIReplacement Parts

ASI Check Valves Installation

The following are general instructions for all AS/ check valves

Inlet Check Valve

1.1 Disconnect solvent intake line and remove inlet valve.

1.2 Install inlet cartridge and housing with the arrow on the cartridge
pointing up, in the flow direction.

1.3 Firmly tighten housing and reconnect inlet fitting.

Important: Itis absolutely essential to use solvent inlet filters with at least a 10 micron rating or
finer. Failure to use an inlet filter will seriously compromise the valve reliability.

Outlet Check Valve

1.1 Disconnect the solvent outlet line and remove the old check valve.

1.2 Install outlet cartridge and housing with the arrow on the cartridge
pointing up.

1.3 Firmly tighten housing and reconnect outlet fitting.

Priming the Pump

1.1 Openthe purge valve in order to eliminate any pressure in the pump
head. If there is no purge valve, then loosen the fittings at the outlet
checkvalve.

1.2 Operate the pump at 4.0 mL or higher (the higher the flow rate
the faster the pump will prime).

1.3 The pump should now draw solvent and prime without further operator
assistance. When no more air is seen venting from the outlet fittings
or purge waste outlet, tighten the outlet fittings and close the purge
valve.

Note: Running the seals dry while priming the pump will not cause damage to the seals. AS/
piston seals are made from UHMW-PE or Teflon blends that are self-lubricating materials. How-
ever, filling the intake lines with as much solvent as possible prior to priming will save time.

http://www.hplc-asi.com
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ASIReplacement Parts

ASIReplacement Piston Seals

Selecting the Best Material for Your Application

ASI offers both UHMW-PE and Teflon compounds for pump seal jackets. The selection of the best
material depends on a number of factors, which are discussed below.

UHMW-PE Compound

This material is based on ultra-high molecular weight polyethylene, and is compounded with
other proprietary polymers to provide better lubricity and solvent resistance than pure UHMW-
PE. This material is a self-lubricating compound that exhibits excellent wear characteristics, low
coefficient of friction, and good resistance to cold-flow (extrusion). It is often used for “dry”
bearings and seals, where lubrication by oil or other fluids is not permitted. It is resistant to most
HPLC solvents except for methylene chloride and Toluene. UHMW-PE seals should only be
used intermittently when using these solvents in 100% concentration. ASI/ offers two different
formulations of this material. One is a gold color and the other is white. The gold material is
slightly stiffer than the white material, while the white material exhibits a slightly lower coefficient
of friction. The formulation that we feel is most suitable for a specific pump model is the only
formulation of UHMW-PE that we offer for that pump model. There are many different UHMW-PE
formulations that appear the same color — but they are not all the same. We have subjected our
materials to thousands of hours of testing to prove them out, and we are confident of their supe-
rior performance.

Teflon® Compound

This material is Teflon (PTFE) with a filler added to it for the purpose of increasing resistance to
cold flow and improving wear characteristics. It is absolutely inert to any hplc solvent, but does
not have the high resistance to wear and cold-flow that the UHMW-PE compounds have. It is
more flexible that UHMW-PE, and therefore will conform better with pistons that are not aligned
well, or which are worn flat. The color of our formulation is black. There are dozens of Teflon
compounds, many of which are black, but they are not the all same. Some offer an extremely low
coefficient of friction but wear rapidly, while others last longer but can rapidly wear the sapphire
piston (such as ceramic filled Teflon). The selection of the Teflon compound that we use is based
on thousands of hours of testing of compounds from several different suppliers, and we are
confident that it offers the best performance.

Conclusion

In general we recommend using our UHMW-PE compound. It generates less wear material than
Teflon, tends to act as a better bearing to help align the piston, and has a much longer service life
than Teflon. Always inspect the piston for signs of scoring or wear when replacing seals. If your
piston is worn or scratched- replace it- because nothing will destroy a seal faster than a worn or
scratched piston. Refer to the section on pistons for advice on detecting a worn piston.
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ASI Replacement Parts

Piston Seal Installation

It is good practice to clean the pump head when replacing seals. Seal wear material will collect on
the wetted surfaces of the head, and these will contaminate check valves and other downstream
components. Always wet the seal and inside of the pump head with Isopropanol prior to installing the
seal.

Please refer to the “Maintenance and Trouble Shooting Tips” on piston seals for more infor-
mation (page 103).

ASIReplacement Pistons

Itis hard to believe that sapphire, one of the hardest materials known to man, could ever be worn
out or scratched by a soft material like Teflon or UHMW-PE. Unfortunately it does wear out. As the
seal gets used, small particles of salt crystals, metal fragments, and other contaminants become
embedded in the sealing surface of the seal. Over time these contaminants abrade the sapphire or
ceramic plunger and form flat spots or longitudinal scratches. These wear spots will destroy any
seal in a very short time.

It is extremely important to inspect the sapphire or ceramic plunger whenever you replace a seal.
If there are any signs of scratches or glazed spots, replace the piston. Failure to do so will result in
a shredded seal and a pump head full of seal wear material.

It is very difficult to see worn spots on a sapphire or ceramic piston. Hold the piston up to a bright
light and inspect with a 10x magnifier or microscope. Any spot that appears dull, glazed, or scratched
is a sure sign of a worn piston.

About AS/ Pistons

Our sapphire and ceramic rods are 100% inspected to ensure that there are no inclusions or other
surface defects that may cause premature seal failure. We apply the same rigorous standards for
quality control and close manufacturing tolerances that we maintain for our check valves.

Please refer to the “Maintenance and Trouble Shooting Tips” on pistons for more informa-
tion (page 102).

Piston QC Tests and Instrumentation HIP Increases Density and Toughness

;_ﬂ? 2800

Piston diameter Digital micrometer § —_— _ . After HIP__

Piston length Caliper 5 o o

Geometry of ends Shadowgraph 20X % +o00 . Before HIP

Roundness Talyrond 2 - v F

Surface finish Talysurf z

Groove (if any) Shadowgraph 20X o 0

&0 a0 100 120 140 160 120

Visual inspection Binocular 25X .
Figure 49 Pressure (MPa)
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Maintenance & Trouble Shooting Tips

The following tips are derived from our many years of working with HPLC pumps, and are presented
here to assist the chromatographer or service technician to prevent problems from occurring, and
diagnosing and solving them when they do occur.

Check Valves

®m Expected Service Life
The life of a check valve depends entirely upon service conditions. There are only three things that will
compromise life of an AS/ check valve: contamination from the mobile phase, contamination from pump
seal wear material, and build-up of salts in the valve. If the guidelines below are adhered to, you can
expect several years of reliable service from AS/ valves (many of the AS/ valves that were put into
service for reliability testing in 1992 are still in service now).

However, for the best assurance of reliability and repeatable retention times, we recommend a policy of
replacing the valves every second time the piston seals are replaced.

m Keeping Them Clean
1. Solvent inlet filter
Always use a 10 micron or finer filter on the solvent intake line. Even if you use HPLC grade solvent,
the solvent can become contaminated with dust particles by even a few hours of exposure to air in an
open container. The reliability of a check valve can be seriously impaired by contamination. If you see
your service technician “checking out” your pump and he is not using filters — STOP HIM! Even if the
valves still work normally, your system is going to be contaminated!

2. Outlet valve filter
The purpose of the outlet valve filter is to guarantee reliability by preventing seal wear material and
other contaminants from entering the outlet valve. For most chromatographers the added reliability is
worth the extra effort to replace the filter every two or three years. However, users may elect to
eliminate the outlet filter by substituting an inlet cartridge for an outlet, since for most pumps an AS/
inlet valve is interchangeable with the outlet except for the filter. Please consult technical support if
you need more information.

Inspect the filter on the outlet cartridge whenever you change a pump seal. If there is excessive
residue on the filter, it is advisable to replace the filter. On most pumps the filter will last for at least 2
years before it needs to be changed, but if seals are wearing out frequently* then the filter life will be
shorter due to a buildup of seal wear material.

Please see page 107, “Seal Life Unusually Short”.

3. Cleaning dirty valves
Use a syringe to flush the valve with 50 mL of clean HPLC grade IPA or water. This simple procedure
works 90% of the time. If not, then place the valve in 20% nitric acid and sonicate for a maximum of
20 minutes. Follow this by flushing the valve with 50 mL of HPLC grade water (wear safety goggles so
you don't get acid in your eyes!).

Note: Sonication will eventually cause fretting damage between the ball and seat, so do not sonicate
more than 20 minutes.
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® | ong Term Storage: stuck check valves
Highly polished surfaces such as the sapphire, ruby or ceramic ball and seat in check valves will tend to
bond to each other when allowed to dry out. The severity of this problem depends on what solvent was last
in contact with the ball and seat. With acetonitrile, the problem is quite severe; with most other solvents
the problem is not quite so noticeable but will still occur occasionally.

While this problem will almost never occur when valves are installed in a pump (it is virtually impossible
for a valve to dry out while installed), it can occur during long-term storage. The best way to prevent this
from happening is to store the valve in the original bag that the valve was shipped in, and filling the bag
with several ml of isopropanol. Water can also be used as long as 20% isopropanol is added to prevent
biological growth. Valves that are stored in solvent (even acetonitrile) will not become stuck.

®m Diagnosing Valve Problems: distinguishing between inlet and outlet valve failure

Most valve problems are due to the inlet valve, since the outlet valve usually has a filter to protect it. If
valve problems are suspected, the following test will help verify that the inlet valve is indeed the problem.
Set the solvent bottle at the same level as the pump and introduce a small air bubble into the intake line.
With the pump running under pressure, monitor progress of the bubble up the line. If the air bubble
progresses towards the pump without any backward motion, then both inlet and outlet valves are working
normally. If the air bubble moves back and forth in-sync with the pump stroke, then the inlet valve is
failing to close properly. Please refer to the “Trouble Shooting Guide” (page 104) on check valves.

If the air bubble does not move at all, then the outlet valve is suspect.
Please see page 106, “Failure to Prime”.

Pistons

Itis hard to believe that sapphire, one of the hardest materials known to man, could ever be worn out or
scratched by a soft material like Teflon or UHMW-PE. Unfortunately it does wear out. As the seal gets
used, small particles of salt crystals, metal fragments, and other contaminates become embedded in the
sealing surface of the seal. Over time these contaminates abrade the sapphire or ceramic plunger and
form flat spots or longitudinal scratches. These wear spots will destroy any seal in a very short time.

Itis extremely important to inspect the sapphire or ceramic plunger whenever you replace a seal. If there
are any signs of scratches or glazed spots, replace the piston. Failure to do so will result in a shredded
seal and a pump head full of seal wear material.

Itis very difficult to see worn spots on a sapphire or ceramic piston. Hold the piston up to a bright light and
inspect with a 10x magnifier or microscope. Any spot that appears dull, glazed, or scratched is a sure sign
of a worn piston.

Another problem that is not discussed as often is the design of the liquid end of the pump.

Some pumps are designed so that contact may occur between the piston and a metal or ceramic back-up
ring. Such problems are usually due to a failure on the part of the pump designer to account for the
accumulation of concentricity, or run-out tolerances between the piston and the metal back-up washers
that support the seal. If you observe premature seal failure even after replacing your piston, then re-
inspect the piston. If signs of scoring, or a glazed spot, appear on the new piston, then you may have a
serious hardware design flaw that has nothing to do with your piston or seal. Contact ASI technical
service for advice.
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Piston Seals

m Service Life

There are two ways that we define service life: one is when the leak rate becomes excessive (more than
1% of set point flow rate); the other is when the seal begins to shed so much wear material that the valves
and other hydraulic components begin to fail from contamination. We have run a number of life tests here
at AS/ comparing UHMW-PE to Teflon. In general, they both last equally long if you consider only the leak
rate. The UHMW-PE wears less, but because it is a stiffer material it will not continue to conform to the
piston when the inside sealing surface begins to wear away. On the other hand, Teflon wears much faster,
but it is more compliant and so it continues to seal despite being badly worn. However, if you consider the
shed rate of wear material as the criterion, then UHMW-PE is the clear winner because it sheds far less
material than the Teflon compounds. Due to the importance and expense of the hydraulic components in
the HPLC system, we firmly believe that when a seal generates an excessive amount of wear material its
useful service life has been exceeded. Accordingly, the UHMW-PE compounds have a much greater
service life than Teflon.

m Seal Compliance

Teflon is a softer and more compliant material than UHMW-PE, so it will conform better to a worn or out-of-
round piston. Also, if the piston is worn or scratched, it may leak whereas a Teflon seal might still work for
a while (but don’t count on that for long — replace that worn piston ASAP!). If your newly installed UHMW-
PE seals do leak when they are first installed, run the pump at 2,000 PSI or more for 30 minutes with IPA
or Water, and the leak will stop as the seal conforms to the seal cavity and piston. If the leak doesn’t stop
after 30 minutes, then it was either damaged during installation or the piston is worn or scratched and must
be replaced.

m Solvent Compatibility
Teflon is absolutely inert to any HPLC solvent, period. UHMW-PE compounds may exhibit reduced life
when used with very strong organic solvents like pure methylene chloride and toluene. However, it is
important to bear in mind that solvent compatibility is a rather minor issue when compared to other factors
such as what pump you have, the condition of the piston, and whether the seal was damaged during
installation.

B |nstallation

If the seal is badly worn, then the pump head will be contaminated with seal wear material. Remove the
check valves and seal from the pump head and sonicate the head in 20% nitric acid for 30 minutes. Rinse
thoroughly, then sonicate for 10 minutes in DI water. Blow dry with oil free compressed gas or air. The inlet
valve should be flushed with 50 mL of HPLC grade isopropanol or water, and the outlet valve filter in-
spected (if there is no filter on the outlet, then flush with 50 mL of HPLC grade IPA or water). Carefully
inspect the piston for worn spots or scratches.

Please refer to piston section (page 102).

Wet the seal and pump head with isopropanol prior to reassembly. IPA serves both as a lubricant and
surface wetting agent, which will reduce the amount of air trapped in the head.

Install the new seal, using an installation tool if available. Use great caution not to damage the lip of the
seal during installation.

Run the pump with IPA at about 2,000 PSI for 30 minutes to set the seal.
If the seal leaks after the first 30 minutes:

1. Check that the seal lip was not damaged during installation.

2. Carefully examine the piston for wear or scratches. It is difficult to detect a damaged or worn piston.
Use a magnifying glass to identify any glazed or “frosted” spots, axial grooves or scratches. When in
doubt, replace the piston.
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Trouble Shooting Guide

The following trouble shooting guide has been prepared for the novice as well as experienced service
technicians. Often itis more expedient to simply replace old parts with new ones and get back to work,
but for the chromatographer who doesn’t have the budget for that, or who is down on a weekend with
no spare parts, we hope these tips get your HPLC pump up and running, and keep it running.

Problem

Cause Remedy

Erratic Pressure

Dirty inlet valve Remove inlet valve and flush with 50 mL

of clean HPLC grade solvent.

Dirty outlet valve Replace with new valve (an inlet cartridge

can be substituted for an outlet if no outlet
valves are available).

If thereis no filter on the outlet, then it may
be cleaned in the same manner as an inlet.

Clogged solvent intake Replace with new filter.
filter
Leak at solvent inlet line Tighten fitting.

Replace ferrule and fitting if no longer
serviceable.

Note: This problem may not be easy to detect! On the intake side of the pump
there is a slight vacuum, so air will leak into the pump rather than solvent leaking
out. There will be no visible sign of a leak. To detect this problem, make sure that
there is no air in the intake lines, then open the outlet fitting and watch for air
bubbles coming out (place a drop of solvent at the outlet fitting to observe air
bubbles). If you continue to observe air bubbles after 60 seconds, then air is
probably entering the head from the inlet fitting, a leaky pump seal, or an insuffi-
ciently tightened inlet housing.

Worn pump seal or piston Replace seal.

Inspect piston and replace if worn.

Note: If your piston is worn, you can sometimes get a Teflon seal to work for a
short time, until a new piston can be obtained. Teflon will generally conform to and
seal with a worn piston better than UHMW-PE, but not for long. Also, Teflon will
generate copious amounts of wear material when used with a worn piston. Re-
place the worn piston ASAP.
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ASIReplacement Parts

Remedy

Erratic Pressure
continued

Air in pump head

Purge pump for 30 seconds, then operate
at 1,000 PSl or higher.

The air will dissolve in the solvent and be
expelled within about 30 minutes.

Note: This symptom is normal after replacing a pump seal or piston. Wet the seal
and inside of the pump head with IPA to reduce the amount of time it takes to

eliminate air from the head.

Not using degassed
solvents

Air bubbles in inlet

line

Frequent
Check Valve Failure

No solvent inlet filter

Worn pump seal or
Piston

Contaminated solvent

Degas, preferably using vacuum and
sonication.

Degas solvent.
Replace solvent inlet filter.
Make sure solvent bottle still has solvent!

Use clean HPLC grade solvent.

Always use 10 micron or finer solvent
filter.

Replace seal.
Inspect piston and replace if worn.

Note: If the seal is badly worn, then the pump head will be contaminated with
seal wear material. Remove the check valves and seal from head and sonicate the
head in 20% nitric acid for 30 minutes. Rinse thoroughly, then sonicate for 10
minutes in DI water. Wet seal and pump head with IPA prior to reassembly. The
inlet valve should be flushed with 50 mL of HPLC grade IPA or Water, and the
outlet valve filter inspected (if there is no filter on the outlet, then flush with 50 mL

HPLC solvent).

Service life of check valves

has been exceeded
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Problem Cause Remedy

Failure to Prime Excess back pressure in Open purge valve, or open fittings at outlet
pump head check valve.
Valve installed upside Verify that arrow faces up for both inlet and
down outlet valve.
Clogged solvent inlet Clean or replace with new filter.
filter
Clogged outlet valve filter Replace outlet valve filter.

Note: The outlet valve filter should last at least 2 years in normal service. How-
ever, if piston seals are wearing out frequently, then wear material from the seal
may cause premature clogging of the outlet frit, as well as contaminating the inlet
valve. Replace the outlet filter, and inspect the sapphire piston for wear or score

marks.
Operating Pressure Worn seal or piston Replace seal.
is Lower than Normal Inspect piston and replace if worn.
Air in pump head or Purge pump for 30 seconds, then operate
intake line at 1,000 PSl or higher.
The air will dissolve in the solvent and be
expelled within about 30 minutes.
Clogged solvent inlet Clean or replace with new filter.
filter
Dirty inlet valve Remove inlet valve and flush with 50 mL
of clean HPLC grade solvent.
Dirty outlet valve Replace with new valve (an inlet cartridge

can be substituted for an outlet if no outlet
valves are available).

If thereis no filter on the outlet, then it may
be cleaned in the same manner as an inlet.
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Cause Remedy

Operating Pressure
is Lower than Normal
continued

Seal Life
Unusually Short

Leaky fitting Tighten fitting.
Replace ferrule if badly deformed.

Note: If a slight amount of additional tightening does not slow stop the leak, then
replace the ferrule. Over-tightening the fitting can damage the seat, strip the
threads, or worse, cause the nut to shear off. Never exceed 15 in-Ibs of torque.

Worn or scratched piston Replace with new piston.

Note: Itis not always obvious by visual inspection if a piston is worn or scratched.
Use a magnifying glass to look for a glazed appearance, or axial grooves and
scratches. The piston is badly worn if any such conditions are visible.

Build-up of salts on piston Use the piston flush option if available.
Always run DI water through the pump
before shutting down for the day when
running buffers.

Mobile phase incompatible Use aTeflon seal.
with seal material

Note: The UHMW-PE blend that is used by ASI is resistant to almost all HPLC
solvents. However, there are a few solvents for which Teflon is more suitable.
These are 100% methylene chloride and 100% toluene. Refer to catalog section
on seals.
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ABIl/Kratos

ASI Self-priming Check Valves

ABI/Kratos Spectraflow 400, 1400A, 1406A
Description OEM Part Number ASI Part Number
Inlet Check Valve

(Cartridge & Housing) 7200-0060 250-1440
Inlet Cartridge 250-1420*
Inlet Housing 250-1430
%g:f:k%;egkpﬁ‘;ieng) 7200-0062 250-1445*
Outlet Cartridge 250-1425*
Outlet Housing 250-1435
Replacement Filter 5/Pack 250-1220

* |f you wish to specify ceramic ball & seat, add a “C” to end of part number.

ASI Replacement Piston Seals

ABI/Kratos Spectraflow 400, 1400A
Description OEM Part Number ASI Part Number Material

Piston Seal 7200-0088 200-1300 UHMW-PE
w/ Back-up Ring

Piston Seal 10/Pack

i e il 200-1305 UHMW-PE
ASI Replacement Pistons
ABI/Kratos Spectraflow 400, 1400A
Description OEM Part Number ASI Part Number Material
Piston 1400-1970 260-1220 Sapphire Rod
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ASI Self-priming Check Valves

Agilent 1050, 1100, 1200 Analytical Pumps

Agilent

Description OEM Part Number ASI Part Number
Outlet Valves 01018-60008 .
(Cartridge & Housing) & G1311-60012 ZAULY

Outlet Cartridges 250-1397*
Outlet Housing 250-1407
Replacement Filter 5/Pack 250-1130

Agilent 1090

Description OEM Part Number ASI Part Number
Inlet Check Valve 79835-25211 "
(Cartridge & Housing) & 79835-67101 ALY

Inlet Cartridge 250-1390*

Inlet Housing 250-1400

Outlet Check Valve 79835-25211 .
(Cartridge & Housing) & 79835-67101 250-1415

Outlet Cartridge 250-1395*
Outlet Housing 250-1405

* |If you wish to specify ceramic ball & seat, add a “C” to end of part number.
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Agilent

ASI Replacement Piston Seals
Agilent 1050, 1100, 1200 Analytical Pumps

Description OEM Part Number ASI Part Number Material
Piston Seal 0905-1420 200-1350 UHMW-PE
Piston Seal 10/Pack 200-1355 UHMW-PE
. 5062-8516
Piston Seal & 5063-6589 200-1357 Teflon
Piston Seal 10/Pack 200-1358 Teflon
Agilent 1090
Description OEM Part Number ASI Part Number Material
Piston Seal 5062-2494 200-1367 Teflon
Piston Seal 10/Pack 200-1368 Teflon
ASI Replacement Pistons
Agilent 1050, 1100, 1200 Analytical Pumps
Description OEM Part Number ASI Part Number Material
. 5062-2441 .
Piston & 5063-6586 260-1330 Sapphire Rod
Agilent 1090
Description OEM Part Number ASI Part Number Material
Piston 3980-0672 260-1340 Sapphire Rod
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Beckman

ASI Self-priming Check Valves

Beckman 100A, 110A/B, 112/M, 114/M, 116, 118, 125, 126, 127, 128
Description OEM Part Number ASI Part Number
Inlet Check Valve

(Cartridge & Housing) 20 ZEIAEY
Inlet Cartridge 250-1240*
Inlet Housing 250-1250
%g:frtiélegkgf‘&‘;?ng) 240721 250-1265*
Outlet Cartridge 250-1245*
Outlet Housing 250-1255
Replacement Filter 5/Pack 250-1130

* |f you wish to specify ceramic ball & seat, add a “C” to end of part number.
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Beckman

ASI Replacement Piston Seals
Beckman 100A, 110A, 110B

Description OEM Part Number ASI Part Number Material
Piston Seal 887138 200-1240 UHMW-PE
Piston Seal 10/Pack 200-1241 UHMW-PE
Piston Seal Insertion Tool 200-1245

Beckman 112, 112M
Description OEM Part Number ASI Part Number Material
Piston Seal 236797 200-1255 UHMW-PE
Piston Seal 10/Pack 200-1256 UHMW-PE

Beckman 114, 114M, 116, 118, 125, 126, 127, 128
Description OEM Part Number ASI Part Number Material
Piston Seal High pressure 237162 200-1250 UHMW-PE
Piston Seal High pressure 10/Pack 200-1251 UHMW-PE

ASI Replacement Pistons

Beckman 110A, 110B, 112, 112M
Description OEM Part Number ASI Part Number Material
Piston Piston only 243053 260-1140 Sapphire Rod

Beckman 114, 114M, 116, 118, 125, 126,127,128
Description OEM Part Number ASI Part Number

Material

Piston Piston only 240714 260-1145

Sapphire Rod
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ASI Self-priming Check Valves

Bio-Rad 1330, 1350

Description

OEM Part Number

Bio-Rad

ASI Part Number

Inlet Check Valve

(Cartridge & Housing) 1250305 250-11707
Inlet Cartridge 250-1150*
Inlet Housing 250-1160
?C‘g:f:i(%ze;kl_\ﬁ‘gng) 125-0307 250-1175*
Outlet Cartridge 250-1155*
Outlet Housing 250-1165
Replacement Filter 5/Pack 250-1130

* |f you wish to specify ceramic ball & seat, add a “C” to end of part number.

ASI Replacement Piston Seals

Bio-Rad 1330, 1350

Description OEM Part Number ASI Part Number Material
Piston Seal 125-0302 200-1230 UHMW-PE
Piston Seal 10/Pack 200-1231 UHMW-PE
ASI Replacement Pistons
Bio-Rad 1330, 1350
Description OEM Part Number ASI Part Number Material
Piston 125-0304 260-1130 Sapphire Rod
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Eldex

ASI Self-priming Check Valves

Eldex A, AA,B, E
Description OEM Part Number ASI Part Number
Inlet Check Valve

(Cartridge & Housing) SIS ZEUEE Y
Inlet Cartridge 250-1310*
Inlet Housing 250-1320
Oultlet Cartridge 250-1315*
Outlet Housing 250-1325
Replacement Filter 5/Pack 250-1220

* |f you wish to specify ceramic ball & seat, add a “C” to end of part number.

ASI Replacement Piston Seals

Eldex A, AA,B, E
Description OEM Part Number ASI Part Number Material

Piston Seal for 1/8" dia. rod

w/ Back-up Ring

Piston Seal for 1/8" dia. rod 10/Pack
w/ Back-up Ring

1180/1181 200-1260 UHMW-PE

200-1261 UHMW-PE

ASI Replacement Pistons

Eldex A, AA,B,E
Description OEM Part Number ASI Part Number Material
Piston 1/8" dia. rod 5201 260-1160 Sapphire Rod
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ASI Self-priming Check Valves

Gilson/Rainin 5SC, 5SS, 5WSS, 10SC, 10SS, 10WSS
Description OEM Part Number

Gilson/Rainin

ASI Part Number

Inlet Check Valve Gilson: 8645242

(Cartridge & Housing) Rl Eggﬁéfém 250-1380*
Inlet Cartridge 250-1360*
Inlet Housing 250-1370
%“;:frtig;ezkﬁd‘gng) ngncig b b 250-1385*
R007101617
Outlet Cartridge 250-1365*
Outlet Housing 250-1375
Replacement Filter 5/Pack 250-1220

* If you wish to specify ceramic ball & seat, add a “C” to end of part number.

Please see next page for more Check Valves
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Gilson/Rainin

Gilson/Rainin 25SC, 25SS, 25WSS

Description OEM Part Number ASI Part Number

L@Zﬁtﬁﬂggk&vﬁgﬁsmg) EE e R
R007101616

Inlet Cartridge 250-1361*

Inlet Housing 250-1371

%;:frtk%leg‘kk\ﬁ‘é?ng) g;al?nolr? e b 250-1386*
R007101617

Outlet Cartridge 250-1366*

Outlet Housing 250-1376

Replacement Filter 5/Pack 250-1220

* |f you wish to specify ceramic ball & seat, add a “C” to end of part number.

ASI Replacement Piston Seals
Gilson/Rainin 5SC, 5SS

Description OEM Part Number ASI Part Number Material

. Gilson: 5463088863
Piston Seal Rainin: 007101633/34 200-1225 UHMW-PE
Piston Seal 10/Pack 200-1226 UHMW-PE

Gilson/Rainin 10SC, 10SS

Description OEM Part Number ASI Part Number Material

. Gilson: 5463125895
Piston Seal Rainin: 007101636/37 200-1220 UHMW-PE
Piston Seal 10/Pack 200-1221 UHMW-PE

Gilson/Rainin 25SC, 25SS

Description OEM Part Number ASI Part Number Material

. Gilson: 5463050825
Piston Seal Rainin: R007101643 200-1222 UHMW-PE
Piston Seal 10/Pack 200-1223 UHMW-PE

ASI Replacement Pistons
Gilson/Rainin 5SC, 5SS, 5Tl

Description OEM Part Number ASI Part Number Material

. Gilson: 3650008 .
Piston Rainin: RO07101657 260-1195 Sapphire Rod

Gilson/Rainin 10SC, 10SS, 10TI
Description OEM Part Number ASI Part Number Material

. Gilson: 3650009 ]
Piston Rainin: RO07101658 260-1190 Sapphire Rod

http://www.hplc-asi.com 116

sued luswade|dey



ASI Self-priming Check Valves

Hitachi 655, L6000, L6200, L6200A

Description OEM Part Number ASI Part Number
Inlet Check Valve "
(Cartridge & Housing) 885-1330 ZEHLEY

Inlet Cartridge 250-1690*

Inlet Housing 250-1700

Outlet Check Valve .
(Cartridge & Housing) 2SR EEGIHAS

Outlet Cartridge 250-1695*
Outlet Housing 250-1705
Replacement Filter 5/Pack 250-1220

Hitachi L7100
Description OEM Part Number

ASI Part Number

Inlet Check Valve

(Cartridge & Housing) ANO-0836 250-1680*
Inlet Cartridge 250-1660*
Inlet Housing 250-1670
(Ocua“r‘frtig‘eezkﬁz‘;?ng) ANO-0837 250-1685*
Outlet Cartridge 250-1665*
Outlet Housing 250-1675

* If you wish to specify ceramic ball & seat, add a “C” to end of part number.

Please see next page for more Check Valves
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Hitachi

Hitachi L 2130, L 2100
Description OEM Part Number ASI Part Number
Inlet Check Valve

(Cartridge & Housing) CAELEER
InletCartridge 250-1073*
Inlet Housing 250-1670
(Garidgs & Housing 250-L00g"
Outlet Cartridge 250-1073*
Outlet Housing 250-1675

* If you wish to specify ceramic ball & seat, add a “C” to end of part number.

ASI Replacement Piston Seals
Hitachi 655, L6000, L6200, L6200A, L7100

Description OEM Part Number ASI Part Number Material
Piston Seal 655-1080 200-1290 UHMW-PE
Piston Seal 10/Pack 200-1295 UHMW-PE
Piston Seal 655-1080 200-1297 Teflon
Piston Seal 10/Pack 200-1298 Teflon
Piston Seal Insertion Tool 200-1291

ASI Replacement Pistons
Hitachi 655, L6000, L6200, L6200A, L7100

Description OEM Part Number ASI Part Number Material
Piston ANO0-2328 260-1230 Sapphire Rod
Piston ANO0-2328 260-1230C Ceramic Rod
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Jasco

ASI Self-priming Check Valves

Jasco 880, 980
Description OEM Part Number ASI Part Number

Inlet Check Valve

(Cartridge & Housing) 6688-H404A 250-0120
Inlet Cartridge 250-0100*
Inlet Housing 250-0110
Outlet Check Valve .
(Cartridge & Housing) 6688-H405A 250-0125
Outlet Cartridge 250-0105*
Outlet Housing 250-0115
Jasco BIP-1

Description OEM Part Number ASI Part Number
Inlet Check Valve "
(Cartridge & Housing) 6260-H101A 250-0150
Inlet Cartridge 250-0130*
Inlet Housing 250-0140
Outlet Check Valve .
(Cartridge & Housing) 6260-H102A 250-0155
Outlet Cartridge 250-0135*
Outlet Housing 250-0145

* If you wish to specify ceramic ball & seat, add a “C” to end of part number.

Please see next page for more Check Valves
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Jasco

Jasco PU-1580
Description

OEM Part Number

ASI Part Number

Inlet Check Valve

(Cartridge & Housing) 6778-H109A 250-0121*
Inlet Cartridge 250-0101*
Inlet Housing 250-0111
%;:frtig;ezkﬁd‘gng) 6778-H110A 250-0126*
Outlet Cartridge 250-0106*
Outlet Housing 250-0116

* If you wish to specify ceramic ball & seat, add a “C” to end of part number.

ASI Replacement Piston Seals

Jasco 880, 980, BIP-1, PU-1580

Description OEM Part Number ASI Part Number Material
Piston Seal 6560-H148A 200-0170 UHMW-PE
Piston Seal 10/Pack 200-0175 UHMW-PE
Piston Seal 6560-H148A 200-0171 Teflon
Piston Seal 10/Pack 200-0176 Teflon
Piston Seal Insertion Tool 200-0177

ASI Replacement Pistons

Jasco 880, 980, BIP-1, PU-1580

Description OEM Part Number ASI Part Number Material
Piston 2305-0009A 260-0170 Sapphire Rod
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ASI Self-priming Check Valves

LDC/Milton Roy Analytical

Description OEM Part Number

LDC/Milton Roy

ASI| Part Number

Inlet Check Valve

(Cartridge & Housing) 900947001 250-1300*
Inlet Cartridge 250-1280*
Inlet Housing 250-1290
%{;:frti(%Zegk'fd‘;?ng;’*damer Seal 900947002 250-1305*
Outlet Cartridge 250-1285*
Outlet Housing 250-1295
Adapter Seal for Outlet CV 5/Pack 250-1307-5
Replacement Filter 5/Pack 250-1130

* |If you wish to specify ceramic ball & seat, add a “C” to end of part number.
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LDC/Milton Roy

ASI Replacement Piston Seals
LDC/Milton Roy Analytical

Description OEM Part Number ASI Part Number Material
Piston Seal 206234 200-1280 UHMW-PE
Piston Seal 10/Pack 200-1285 UHMW-PE
Piston Seal 206234 200-1281 Teflon
Piston Seal 10/Pack 200-1286 Teflon

Replacement Kit
Piston Seal 200-1280
Pl ] 801892001 200-1287 UHMW-PE
ushings
O-Ring
included

Replacement Kit

Piston Seal 200-1281

Sac"'“.p UESHE] 801892001 200-1288 Teflon
Bushings

O-Ring

included

ASI Replacement Pistons
LDC/Milton Roy Analytical
Description OEM Part Number ASI Part Number Material
Piston 801306 260-1180 Sapphire Rod
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ASI Self-priming Check Valves

LKB

LKB 2150

Description OEM Part Number ASI Part Number
Inlet Check Valve .
(Cartridge & Housing) 80-1035-19 250-1860
Inlet Cartridge 250-1840*
Inlet Housing 250-1850
Outlet Check Valve .
(Cartridge & Housing) 80-1035-20 250-1865
Outlet Cartridge 250-1845*
Outlet Housing 250-1855
Replacement Filter 5/Pack 250-1130

* |If you wish to specify ceramic ball & seat, add a “C” to end of part number.

ASI Replacement Piston Seals

LKB 2150
Description OEM Part Number ASI Part Number Material
Sl seal 80-1037-39 200-1330 UHMW-PE
w/ Back-up Ring
Piston Seal 10/Pack 200-1335 UHMW-PE
w/ Back-up Ring
ASI Replacement Pistons
LKB 2150
Description OEM Part Number ASI Part Number Material
Piston 80-1035-52 260-1185 Sapphire Rod
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Perkin-Elmer

ASI Self-priming Check Valves

Perkin-Elmer Series 4, 200, 400, 410, 620, Model 250, Integral 4000

Description OEM Part Number ASI Part Number
Inlet Check Valve .
(Cartridge & Housing) 0254-0177 250-1800

Inlet Cartridge 250-1780*

Inlet Housing 250-1790

Ouitlet Check Valve .
(Cartridge & Housing) =l ST

Outlet Cartridge 250-1785*
Outlet Housing 250-1795
Replacement Filter 5/Pack 250-1130

Perkin-Elmer Series 1, 2, 3, 3B, 10

Description OEM Part Number ASI Part Number
Inlet Check Valve "
(Cartridge & Housing) DAR034E ZEHLEED

Inlet Cartridge 250-1810*

Inlet Housing 250-1820

Outlet Check Valve .
(Cartridge & Housing) BEkR0a ZEHNEE

Outlet Cartridge 250-1815*
Outlet Housing 250-1825

* If you wish to specify ceramic ball & seat, add a “C” to end of part number.
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Perkin-Elmer

ASI Replacement Piston Seals
Perkin-Elmer Series 1, 2, 3, 3B, 4, 10, 200, 400, 410, 620, Model 250, Integral 4000

Description OEM Part Number ASI Part Number Material
High Pressure Piston Seal
w/ Back-up Ring (0254-2076) 0990-7324 200-1512 UHMW-PE

& Back-up O-Ring (0990-2128)

High Pressure Piston Seal 10/Pack
w/ Back-up Ring (0254-2076) 200-1517 UHMW-PE
& Back-up O-Ring (0990-2128)

High Pressure Piston Seal
w/ Back-up Ring (0254-2076) 0990-7331 200-1510 Teflon
& Back-up O-Ring (0990-2128)

High Pressure Piston Seal 10/Pack

w/ Back-up Ring (0254-2076) 200-1515 Teflon
& Back-up O-Ring (0990-2128)
Low Pressure Piston Seal* 0990-7330 200-1520 Teflon
Low Pressure Piston Seall0/Pack* 200-1525 Teflon
Low Pressure Piston Guide* 0254-2313 200-1521
Wash Seal for Series 10 200-1530 UHMW-PE
Wash Seal for Series 10 10/Pack 200-1535 UHMW-PE

* Low pressure seals not available in Series 1, 2, 3, 3B, & 10

ASI Replacement Pistons

Perkin-Elmer Series 10
Description OEM Part Number ASI Part Number Material
Self-flush Piston 0254-2442 260-1800 Sapphire Rod

Perkin-Elmer Series 4, 200, 400, 410, 620, Model 250, Integral 4000
Only units built after 12/89 for series 400, 410, 620

Description OEM Part Number ASI Part Number Material

High Pressure Piston _

w/ Cam Follower Bearing N260-0124 260-1830 Sapphire Rod
& 2 Yoke Bushings

Low Pressure Piston N260-0104 260-1840 Sapphire Rod
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Shimadzu

ASI Self-priming Check Valves

Shimadzu LC-600, LC-9A, LC-10AD, LC-20AB
Description OEM Part Number

ASI Part Number

Inlet Check Valve

(Cartridge & Housing) 228-18522-91 250-1480*
Inlet Cartridge 250-1460*
Inlet Housing 250-1470
?C‘g:f:k%;egkﬁﬂ‘;eng) 228-18522-92 250-1485¢
Outlet Cartridge 250-1465*
Outlet Housing 250-1475

Shimadzu LC-6A, LC-10AS
Description OEM Part Number

ASI Part Number

Inlet Check Valve

(Cartridge & Housing) 228-12353-91 250-1482*
Inlet Cartridge 250-1462*
Inlet Housing 250-1472
?C‘g:frtk%;egkgg‘;ieng) 228-09054-93 250-1487*
Outlet Cartridge 250-1467*
Outlet Housing 250-1477

* If you wish to specify ceramic ball & seat, add a “C” to end of part number.

Please see next page for more Check Valves

http://www.hplc-asi.com

126

sued luswade|dey



Shimadzu LC-10ADvp, LC-20AD

Shimadzu

Description OEM Part Number ASI Part Number
Inlet Check Valve 228-39093-92 .
(Cartridge & Housing) & 228-45704-91 250-1481

Inlet Cartridge 250-1461*

Inlet Housing 250-1471

Outlet Check Valve 228-34976-91 .
(Cartridge & Housing) & 228-45705-91 250-1486

Outlet Cartridge 250-1466*
Outlet Housing 250-1476

Shimadzu LC-10AT
Description

OEM Part Number

ASI Part Number

Inlet Check Valve

(Cartridge & Housing) 228-32166-91 250-1484*
Inlet Cartridge 250-1464*
Inlet Housing 250-1474
?C‘g:f:i(%;egkpﬁ‘;?ng) 228-32531-92 250-1489*
Outlet Cartridge 250-1469*
Outlet Housing 250-1479

Shimadzu LC-10ATvp, LC-2010, LC-20AT

Description

OEM Part Number

ASI Part Number

Inlet Check Valve

(Cartridge & Housing) 228-32166-91 250-1483*
Inlet Cartridge 250-1463*
Inlet Housing 250-1473
g:‘g:frtidcgzegkl_\'f&‘;ieng) 228-34976-91 250-1488*
Outlet Cartridge 250-1468*
Outlet Housing 250-1478

* If you wish to specify ceramic ball & seat, add a “C” to end of part number.
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Shimadzu

ASI Replacement Piston Seals

Shimadzu LC-600, LC-9A, LC-10AD, LC-10ADvp, LC-2010, LC-20AB, LC-20AD

Description OEM Part Number ASI Part Number Material
. 228-18745-00
Piston Seal & 228-35146-00 200-1420 Teflon
Piston Seal 10/Pack 200-1425 Teflon
Shimadzu LC-6A

Description OEM Part Number ASI Part Number Material
Piston Seal 228-11999-00 200-1440 Teflon
Piston Seal 10/Pack 200-1445 Teflon
Piston Seal Insertion Tool 200-1441

Shimadzu LC-7A, LC-10AS, LC-10AT, LC-10ATvp, LC-2010, LC-20AT

Description OEM Part Number ASI Part Number Material
Piston Seal 228-21975-91 200-1430 UHMW-PE
Piston Seal 10/Pack 200-1435 UHMW-PE
Piston Seal 228-35145-00 200-1432 Teflon
Piston Seal 10/Pack 200-1437 Teflon
Piston Wash Seal 228-28499-00 200-1431 UHMW-PE
Piston Wash Seal 10/Pack 200-1436 UHMW-PE

http://www.hplc-asi.com

128

sued luswaoe|day



ASIReplacement Pistons

Shimadzu LC-600, LC-9A, LC-10AD, LC-20AB
Description OEM Part Number ASI Part Number

Shimadzu

Material

Piston 228-18523-91 260-1320

Sapphire Rod

Shimadzu LC-6A
Description OEM Part Number ASI Part Number

Material

Piston 228-12904-93 260-1310

Sapphire Rod

Shimadzu LC-7A, LC-10AS
Description OEM Part Number ASI Part Number

Material

Piston 228-17019-93 260-1305

Sapphire Rod

Shimadzu LC-10ATvp, LC-2010, LC-20AT

Description OEM Part Number ASI| Part Number Material

Piston 228-35009-92 260-1302 Sapphire Rod
Shimadzu LC-10ADvp, LC-20AD

Description OEM Part Number ASI Part Number Material

Piston Piston only 228-35601-91 260-1303 Sapphire Rod
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ASI Self-priming Check Valves
SSI 200, 220, 222, 300, 350 SS

SSl/Lab Alliance

Description OEM Part Number ASI Part Number
Inlet Check Valve .
(Cartridge & Housing) 02-0162 250-1740

Inlet Cartridge 250-1720*

Inlet Housing 250-1730

Oultlet Check Valve .
(Cartridge & Housing) et ZEGIES

Outlet Cartridge 250-1725*
Outlet Housing 250-1735

SSI Accuflow Series 1, 2, 3,4 SS

Description OEM Part Number ASI Part Number
Inlet Check Valve "
(Cartridge & Housing) L2 EEGS

Inlet Cartridge 250-1750*

Inlet Housing 250-1760

Outlet Check Valve .
(Cartridge & Housing) 902243 250-1775

Outlet Cartridge 250-1755*
Outlet Housing 250-1765
Replacement Filter 5/Pack 250-1130

* If you wish to specify ceramic ball & seat, add a “C” to end of part number.

Please see next page for more Check Valves
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SSl/Lab Alliance

SSI Accuflow Series 1, 2, 3, 4 PEEK

Description OEM Part Number ASI Part Number
Inlet Cartridge PEEK Direct Replacement 250-1752*
Outlet Cartridge PEEK Direct Replacement 250-1757*

Lab Alliance Prep 24, 100
Description OEM Part Number

ASI Part Number

Inlet Check Valve

(Cartridge & Housing) 250-1743*
Inlet Cartridge 250-1723*
Inlet Housing 250-1733
(Caridge & Housng
Outlet Cartridge 250-1728*
Outlet Housing 250-1738

* |f you wish to specify ceramic ball & seat, add a “C” to end of part number.
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ASI Replacement Piston Seals

SSI1 200, 220, 222, 300 Standard Head

SSl/Lab Alliance

Description OEM Part Number ASI Part Number Material
Piston Seal N/A 200-1340 UHMW-PE
Piston Seal 10/Pack 200-1345 UHMW-PE
Wash Seal N/A 200-1344 UHMW-PE
Wash Seal 10/Pack 200-1349 UHMW-PE
SSI Accuflow Series 2, 3,4
Description OEM Part Number ASI Part Number Material
Piston Seal 901168 200-1342 UHMW-PE
Piston Seal 10/Pack 200-1343 UHMW-PE
Wash Seal 902029 200-1346 UHMW-PE
Wash Seal 10/Pack 200-1347 UHMW-PE
Wash Seal 200-1336 Teflon
Wash Seal 10/Pack 200-1337 Teflon
Piston Seal High Pressure 200-1338 Teflon
Piston Seal High Pressure 10/Pack 200-1339 Teflon
Replacement Kit
Piston Seal,
Piston Seal Back-up Ring,
Wash Seal, 120680 200-1341 UHMW-PE
Wash Seal Back-up Ring,
O-Ring
included
ASI Replacement Pistons
SS1200, 220, 222, 300
Description OEM Part Number ASI Part Number Material

Piston

12-0101

260-1205

Sapphire Rod

Self-flush Piston

12-0567

260-1200

Sapphire Rod

SSI Accuflow Series 2, 3,4

Description

OEM Part Number

ASI Part Number

Material

Piston

12-1486

260-1210

Sapphire Rod
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ThermoFisher/Spectra-Physics

ASI Self-priming Check Valves

Spectra-Physics 8100, 8700, 8800, 8810, IsoChrom
Description OEM Part Number ASI Part Number
Inlet Check Valve

(Cartridge & Housing) A3495-010 250-1210*
Inlet Cartridge 250-1190*
Inlet Housing 250-1200
(Oclgfrtidcgiegkpg'j‘;?ng) A3490-010 250-1215*
Outlet Cartridge 250-1195*
Outlet Housing 250-1205
Replacement Filter 5/Pack 250-1220

TSP SpectraSYSTEM® P100, P1000, P2000, P3000, P4000
Description OEM Part Number ASI Part Number
Inlet Check Valve

(Cartridge & Housing) A3495-010 250-1210
Inlet Cartridge 250-1190*
Inlet Housing 250-1200
(Tézr;tsr?ggst&cggﬁgxg)“’e A3990-010 250-1217*
Transducer Cartridge 250-1197*
Transducer Housing 250-1207

* If you wish to specify ceramic ball & seat, add a “C” to end of part number.

Please see next page for more Check Valves
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ThermoFisher/Spectra-Physics

TSP SpectraSYSTEM® 3200 Constametric

Description OEM Part Number ASI Part Number
Inlet Check Valve "
(Cartridge & Housing) ZAVHER
Inlet Cartridge 250-1280*
Inlet Housing 250-1290
Outlet Check Valve w/Adapter Seal .
(Cartridge & Housing) ZEES
Outlet Cartridge 250-1285*
Outlet Housing 250-1295
Adapter Seal for Outlet CV 5/Pack 250-1307-5
Replacement Filter 5/Pack 250-1130

* If you wish to specify ceramic ball & seat, add a “C” to end of part number.

ASI Replacement Piston Seals

Spectra-Physics 8100, 8800, 8810, IsoChrom,
TSP SpectraSYSTEM® P100, P1000, P2000, P3000, P4000

Description OEM Part Number ASI Part Number Material
. A2962-010
Piston Seal & A3070-010 200-1210 UHMW-PE
Piston Seal 10/Pack 200-1215 UHMW-PE
. A2962-010
Piston Seal & A3070-010 200-1211 Teflon
Piston Seal 10/Pack 200-1212 Teflon
Flush Seal A2963-010 200-1218 UHMW-PE
Flush Seal 10/Pack 200-1219 UHMW-PE
Spectra-Physics 8700
Description OEM Part Number ASI Part Number Material
Piston Seal A1703-020 200-2510 UHMW-PE
Piston Seal 10/Pack 200-2511 UHMW-PE

Please see next page for more Piston Seals
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ThermoFisher/Spectra-Physics

TSP SpectraSYSTEM® 3200 Constametric

Description OEM Part Number ASI Part Number Material
Piston Seal 200-1280 UHMW-PE
Piston Seal 10/Pack 200-1285 UHMW-PE
Piston Seal 200-1281 Teflon
Piston Seal 10/Pack 200-1286 Teflon
Replacement Kit
Piston Seal 200-1280
Back-up Washer 200-1287 UHMW-PE
2 Bushings
O-Ring
included
Replacement Kit
Piston Seal 200-1281
Back-up Washer 200-1288 Teflon
2 Bushings
O-Ring
included
ASI Replacement Pistons

Spectra-Physics 8100, 8800, 8810, IsoChrom,

TSP SpectraSYSTEM® P100, P1000, P2000, P3000, P4000
Description OEM Part Number ASI Part Number Material
Piston A3102-010 260-1100 Sapphire Rod

Spectra-Physics 8700

Description

OEM Part Number

ASI Part Number

Material

Piston

A1593-010

260-1105

Sapphire Rod

TSP SpectraSYSTEM® 3200 Constametric

Description

OEM Part Number

ASI Part Number

Material

Piston

260-1180

Sapphire Rod
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Varian

ASI Self-priming Check Valves

Varian 2010, 2510
Description OEM Part Number

ASI Part Number

Inlet Check Valve

(Cartridge & Housing) 03-997261-09 250-1580*
Inlet Cartridge 250-1560*
Inlet Housing 250-1570
?C‘g:f:iézegkpﬁ‘;eng) 03-997261-10 250-1585*
Outlet Cartridge 250-1565*
Outlet Housing 250-1575

Varian 5000, 5020, 5060, 5500, 5560
Description OEM Part Number

ASI Part Number

Outlet Check Valve

(Cartridge & Housing) 03-905201-00 250-1355*
Outlet Cartridge 250-1345*
Outlet Housing 250-1350
Replacement Filter 5/Pack 250-1130

* If you wish to specify ceramic ball & seat, add a “C” to end of part number.

Please see next page for more Check Valves
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Varian 9010, 9012, 9020, 220, 230, 240

Description

OEM Part Number

Varian

ASI| Part Number

Outlet Check Valve

(Cartridge & Housing) 03-919465-90 250-1555*
Outlet Cartridge 250-1535*
Outlet Housing 250-1545
Replacement Filter 5/Pack 250-1220

Varian ProStar 210, 218 / Rainin SD200, SD300

Description

OEM Part Number

ASI Part Number

Inlet Check Valve

5, 10 mL/min. Rainin: R007101616  250-1610*
(Cartridge & Housing)

Inlet Check Valve

25 mL/min. Rainin: R007101616  250-1640*
(Cartridge & Housing)

Inlet Cartridge "
5, 10 mL/min. ATl
Inlet Cartridge "
25 mL/min. 250D
Inlet Housing

5, 10 and 25 mL/min. el
Outlet Check Valve

5, 10 mL/min. Rainin: R007101617  250-1615*
(Cartridge & Housing)

Outlet Check Valve

25 mL/min. Rainin: R007101617  250-1645*
(Cartridge & Housing)

Outlet Cartridge «
5, 10 mL/min. 2ot
Outlet Cartridge .
25 mL/min. o
Outlet Housing 250-1605

5, 10 and 25 mL/min.

* |If you wish to specify ceramic ball & seat, add a “C” to end of part number.
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Varian

ASI Replacement Piston Seals

Varian 2010, 2510

Description OEM Part Number ASI Part Number Material
Piston Seal 03-997261-37 200-1271 UHMW-PE
Piston Seal 10/Pack 200-1276 UHMW-PE
Varian 5000, 5020, 5060, 5500, 5560
Description OEM Part Number ASI Part Number Material
e eher 27-459633-00 200-1270 UHMW-PE
vajségcnk_ff\?v'a;?éf’a"k 200-1275 UHMW-PE
Varian 9010, 9012, 9020, 220, 230, 240
Description OEM Part Number ASI Part Number Material
Piston Seal 03-919397-00 200-1278 UHMW-PE
Piston Seal 10/Pack 200-1279 UHMW-PE
Varian ProStar 210, 218 / Rainin SD200, SD300
Description OEM Part Number ASI Part Number Material
Piston Seal 5 mL/min. Rainin: R007101634 200-1262 UHMW-PE
Piston Seal 5 mL/min. 10/Pack 200-1263 UHMW-PE
Piston Seal 10 mL/min. Rainin: R007101637 200-1264 UHMW-PE
Piston Seal 10 mL/min. 10/Pack 200-1265 UHMW-PE
Piston Seal 25 mL/min. Rainin: R007101643 200-1266 UHMW-PE
Piston Seal 25 mL/min. 10/Pack 200-1267 UHMW-PE
ASI Replacement Pistons
Varian 2010, 2510
Description OEM Part Number ASI Part Number Material
Piston 03-997261-08 260-1171 Sapphire Rod

Varian 5000, 5020, 5060, 5500, 5560
Description OEM Part Number

ASI Part Number

Material

Piston 03-905337-00

260-1170

Sapphire Rod

Varian 9010, 9012, 9020, 220, 230, 240
OEM Part Number

ASI Part Number

Material

sued luswade|dey

Description

Piston 03-919180-00 260-1175 Sapphire Rod
Varian ProStar 210, 218 / Rainin SD200, SD300

Description OEM Part Number ASI Part Number Material

Piston for 5 mL/min. Rainin: R007101657 260-1176 Sapphire Rod

Piston for 10 mL/min. Rainin: R007101658 260-1177 Sapphire Rod
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ASI Self-priming Check Valves

Waters 616 SS
Description OEM Part Number

Waters

ASI Part Number

Inlet Check Valve

(Cartridge & Housing) 55845 & 24960 250-1060*
Inlet Cartridge Direct Replacement 250-1040*
Inlet Housing Direct Replacement 250-1050
%ﬁ'ﬁ:@‘:gp@;?ﬂg) 55844 & 24960 250-1065*
Outlet Cartridge Direct Replacement 250-1045*
Outlet Housing Direct Replacement 250-1055

Waters 625, 626 PEEK

Description OEM Part Number ASI Part Number
Inlet Cartridge Direct Replacement 02412 250-1010*
Outlet Cartridge Direct Replacement 02412 250-1015*

* |If you wish to specify ceramic ball & seat, add a “C” to end of part number.

Please see next page for more Check Valves
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Waters

Waters Alliance® Model 2690/95, 2790/95/96
Description OEM Part Number ASI Part Number

Inlet/Outlet Cartridge PEEK 270941 250-1070*

Direct Replacement

Waters M45, 45G, 510, 515, 590, 1515, 1525 (Analytical), 6000, 6000A, LCM1
Description OEM Part Number ASI Part Number

Inlet Check Valve
(Cartridge & Housing)

Inlet Cartridge 250-1100*
Inlet Housing 250-1110

Outlet Check Valve w/Adapter Seal
(Cartridge & Housing)

033679/700000253 250-1120*

025216/700000253 250-1125*

Outlet Cartridge 250-1105*
Outlet Housing 250-1115
Adapter Seal for Outlet CV 5/Pack 250-1135-5
Replacement Filter 5/Pack 250-1130

Waters M501, 600, 600E, 610
Description OEM Part Number ASI Part Number

Inlet Check Valve
(Cartridge & Housing)

Inlet Cartridge 250-1100*
Inlet Housing 250-1110

Outlet Check Valve w/Adapter Seal
(Cartridge & Housing)

033679/700000253 250-1120*

025216/700000253 250-1127*

Outlet Cartridge 250-1105*
Outlet Housing 250-1115
Adapter Seal for Outlet CV 5/Pack 250-1137-5
Replacement Filter 5/Pack 250-1130

* If you wish to specify ceramic ball & seat, add a “C” to end of part number.

Please see next page for more Check Valves
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Waters Extended Flow 225 pL Head #3
M510 EF, 590 EF, 6000 EF, 6000A EF, LCM1

Waters

Description OEM Part Number ASI Part Number
Inlet Check Valve "
(Cartridge & Housing) 60307 250-1920
Inlet Cartridge 250-1900*
Inlet Housing 250-1910
Outlet Check Valve w/Adapter Seal "
(Cartridge & Housing) bAaals EEIRE
Outlet Cartridge 250-1905*
Outlet Housing 250-1915
Adapter Seal for Outlet CV 5/Pack 250-1135-5
Replacement Filter 5/Pack 250-1130

Waters Extended Flow 225 uL Head #3
M600 EF, 600E EF, 610 EF, 650 EF

Description OEM Part Number ASI Part Number
Inlet Check Valve "
(Cartridge & Housing) 60307 250-1920
Inlet Cartridge 250-1900*
Inlet Housing 250-1910
Outlet Check Valve wi/Adapter Seal "
(Cartridge & Housing) Reaade L
Outlet Cartridge 250-1905*
Outlet Housing 250-1915
Adapter Seal for Outlet CV 5/Pack 250-1137-5
Replacement Filter 5/Pack 250-1130

* If you wish to specify ceramic ball & seat, add a “C” to end of part number.
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Waters

ASI Replacement Piston Seals

Waters M45, 45G, 501, 510, 515, 590, 600, 600E, 610, 1515, 1525 (Analytical),

6000, 6000A, LCM1

Description OEM Part Number ASI Part Number Material
Piston Seal w/ Teflon Gasket 022934/022946 200-1202 UHMW-PE
Piston Seal w/ Teflon Gasket 10/Pack 200-1203 UHMW-PE
Piston Seal w/ Teflon Gasket 026613 200-1204 Teflon
Piston Seal w/ Teflon Gasket 10/Pack 200-1205 Teflon

Waters Extended Flow 225 uL Head #3

M510 EF, 590 EF, 600 EF, 600E EF, 610 EF, 650 EF, 6000 EF, 6000A EF, LCM1

Description OEM Part Number ASI Part Number Material
Piston Seal 026644 200-1208 UHMW-PE
Piston Seal 10/Pack 200-1209 UHMW-PE
Piston Seal 026644 200-1206 Teflon
Piston Seal 10/Pack 200-1207 Teflon
Waters Alliance® Model 2690/95, 2790/95/96
Description OEM Part Number ASI Part Number Material
Piston Seal 270938 200-0210 UHMW-PE
Piston Seal 10/Pack 200-0215 UHMW-PE
Seal Wash Piston Seal 271018 200-0220 UHMW-PE
Seal Wash Piston Seal 10/Pack 200-0225 UHMW-PE
Seal Wash Face Seal 271017 200-0230 UHMW-PE
Wash Tube Seal 270940 200-0240 UHMW-PE
Pump Head Face Seal 270939 200-0250 UHMW-PE
ASI Replacement Pistons
Waters M45, 45G, 501
Description OEM Part Number ASI Part Number Material
Piston 026524 260-1120 Sapphire Rod

Waters M510, 515, 590, 600, 600E, 610, 1515, 1525 (Analytical),

6000, 6000A, LCM1
Description OEM Part Number

ASI Part Number

Material

Piston 025656

260-1125

Sapphire Rod

Please see next page for more Pistons
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Waters 616, 625, 626

Description

OEM Part Number

ASI Part Number

Waters

Material

Piston

031788

260-1240

Sapphire Rod

Waters Alliance® Model 2690/95, 2790/95/96

Description

OEM Part Number

ASI Part Number

Material

Piston

270959

260-1245

Sapphire Rod

Waters Extended Flow 225 pL Head #3
M510 EF, 590 EF, 600 EF, 600E EF, 610 EF, 650 EF, 6000 EF, 6000A EF, LCM1

OEM Part Number

Description

ASI Part Number

Material

Piston

060304

260-1110

Sapphire Rod

AS/| Performance Maintenance Kits
Waters 600

Description

OEM Part Number

ASI Part Number

PM Starter Kit

2 Piston Seals 200-1202

2 Inlet Check Valves 250-1120
2 Outlet Check Valves 250-1127
2 Pistons 260-1125

4 SST Solvent Filters 850-1250
included

052675

270-0755

PM Kit

2 Piston Seals 200-1202

2 Inlet Cartridge 250-1100

2 Outlet Cartridge 250-1105

2 Pistons 260-1125

4 SST Solvent Filters 850-1250
included

052675

270-0765

Waters Alliance® Model 2690/95

Description

OEM Part Number

ASI Part Number

PM Kit

2 Piston Seals 200-0210

4 Pump Head Face Seals 200-0250
2 Inlet / 2 Outlet Cartridges 250-1070
2 Pistons 260-1245

4 SST Solvent Filters 850-1250
included

270944

270-0944
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Other Brands

ASI Self-priming Check Valves

Bischoff 2200/2250, Alcott 760/765
Description OEM Part Number ASI Part Number

Inlet Check Valve

(Cartridge & Housing) 2200-0220 250-1950*
Inlet Cartridge 250-1930*
Inlet Housing 250-1940
?Ctg:f:i(%zegkl_\ﬁ‘;eng) 2200-0230 250-1955+
Outlet Cartridge 250-1935*
Outlet Housing 250-1945

Chrompack CP 5000
Description OEM Part Number ASI Part Number

Inlet Check Valve

(Cartridge & Housing) ZAVHZIY
Inlet Cartridge 250-1190*
Inlet Housing 250-1200
(Caridge & Housing) 250-L217"
Transducer Cartridge 250-1197*
Transducer Housing 250-1207

Dionex P-580, P-680
Description OEM Part Number ASI Part Number

Inlet Check Valve

(Cartridge & Housing) A
Inlet Cartridge 250-1420*
Inlet Housing 250-1430
e
Outlet Cartridge 250-1425*
Outlet Housing 250-1435
Replacement Filter 5/Pack 250-1220

* If you wish to specify ceramic ball & seat, add a “C” to end of part number.
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ESA Model 580, 582

Description

OEM Part Number

Other Brands

ASI Part Number

Inlet Check Valve

(Cartridge & Housing) 2RO
Inlet Cartridge 250-1461*
Inlet Housing 250-1471
ey
Outlet Cartridge 250-1466*
Outlet Housing 250-1476

Knauer K-1001, K-120, K-501, K-500, S-1000

Description

OEM Part Number

ASI Part Number

Inlet/Outlet Cartridge

A0684

250-0260*

TELEDYNE ISCO

Description OEM Part Number ASI Part Number
Swagelok Inlet Check Valve
(Cartridge & Housing) 309-0090-12 250-0590KC
Swag_elok Outlet C_heck Valve 309-0090-13 250-0595KC
(Cartridge & Housing)
. 309-0090-11

Swagelok Inlet/Outlet Cartridge & 60-3985-044 250-0570KC

. . 209-0093-34
Inlet/Outlet Cartridge, Vari Pump & 60-5055-005 250-0570KC
Inlet/Outlet Cartridge "
Analytical, SST 69-2253-321 250-1960
Inlet/Outlet Cartridge 69-2253-322 250-1960T*

Analytical Inert, Titanium

* If you wish to specify ceramic ball & seat, add a “C” to end of part number.
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Other Brands

ASI Replacement Piston Seals

Dionex P-580, P-680

Description OEM Part Number ASI Part Number Material
\F/)\/I/StBOQCE?Ja; o 200-1300 UHMW-PE
svi/sg):cf_ﬁ Flz(l)r/1 ZaCk 200-1305 UHMW-PE
Chrompack CP 5000
Description OEM Part Number ASI Part Number Material
Piston Seal 200-1210 UHMW-PE
Piston Seal 10/Pack 200-1215 UHMW-PE
Piston Seal 200-1211 Teflon
Piston Seal 10/Pack 200-1212 Teflon
Flush Seal 200-1218 UHMW-PE
Flush Seal 10/Pack 200-1219 UHMW-PE
ESA Model 580, 582
Description OEM Part Number ASI Part Number Material
Piston Seal 200-1420 Teflon
Piston Seal 10/Pack 200-1425 Teflon
Knauer K-1001, K-120, K-501, K-500, S-1000
Description OEM Part Number ASI Part Number Material
Piston Seal 200-0180 Teflon
Piston Seal 10/Pack 200-0185 Teflon
Wash Seal 200-0181 Teflon
Wash Seal 10/Pack 200-0186 Teflon
Replacement Kit
Cioon Seal 2000180 A1514 200-0182 Teflon
O-Ring 2 each included
ASI Replacement Pistons
Chrompack CP 5000
Description OEM Part Number ASI Part Number Material
Piston 260-1100 Sapphire Rod

ESA Model 580, 582

Description OEM Part Number

ASI Part Number

Material

Piston Piston only

260-1303

Sapphire Rod
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The following trademarks and registered trademarks
are found in this catalog. The trademarks referred to are the property of
their respective owners.

ABI Perkin-Elmer Corp.
Agilent Agilent Technologies, Inc.
Beckman Beckman Coulter, Inc.
Bio-Rad Bio-Rad Laboratories, Inc.
Dionex Dionex Corp.
Eldex Eldex Laboratories, Inc.
Gilson Gilson Medical Electronics, Inc.
Hitachi Hitachi, Ltd.
Jasco Japan Spectroscopic Co., Ltd.
Kel-F M. W. Kellogg Co.
Knauer Knauer, Inc.
Perkin-Elmer Perkin-Elmer Corp.
Shimadzu Shimadzu Corp.
ThermoFisher ThermoFisher Scientific, Inc.
Swagelok Crawford Fitting Company
Teflon E.l. du Pont de Nemours & Co.
ISCO Teledyne ISCO, Inc.
Valco Valco Instruments Co. Inc.
Varian Varian Associates Corp.
Waters Waters Corp.

Warranty

The warranty on ASI PrimeLine HPLC pumps, syringe pumps and PCR modules is one year
parts and labor. This warranty does not include consumables (check valves, seals and pis-
tons) located in the pump head. Defective AS/ consumable parts including check valves,
piston seals and pistons, will be replaced or repaired free of charge for a period of 60 days
from the ship date. AS/ component products, including but not limited to, AS/ QuicksSplit
Flow splitters, HyperShear Mixers and FlatLine Pulse Dampers, will be replaced or repaired
free of charge for a period of 60 days from the ship date. Products returned to AS/ within the
warranty may be subject to a restocking fee and/or company credit. Please contact AS/ cus-
tomer service to get a Return Material Authorization Number (RMA#). Please note: This war-
ranty policy only applies to the original distribution channel (AS/, OEM, distributor, other) who
purchased the AS/product. AS/products should be returned according to their specific return
policies.
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