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HOW TO USE THIS GUIDE

This Troubleshooting Guide discusses
Rheodyne Models 3725(i), 7125, 7126,
7725(i), 8125, 8126, 9725(i), and 9726.
The Exploded View of Injectors shows
the internal parts of a generic injector.
Appendix A shows specific models.

Inside Injectors

High pressure switching and sealing
takes place between a ceramic stator
face assembly and a polymeric rotor
seal. The rotor seal wears with use and
usually is the only part that may need
replacement. In normal use it will last
many thousands of injections.

Rheodyne RheBuild® Kits are available
for all injectors. Kits contain only
genuine Rheodyne parts together with
tools and instructions.

Note! When you have a problem, do
not assume that replacing the rotor seal
will always be necessary. Find your
problem in the Table of Contents to the
right and proceed as instructed.

The "comments" section on each page
has useful supplemental information.

ChromTRAC™ and RheFlex® Fittings,
and Sample Loops

Rheodyne established color-code
standards for valve fittings as a
convenient means to visually identify
and trace tubing connections. The
illustration above at right shows brightly
colored ChromTRAC knobs. To order,
contact an authorized Rheodyne
Distributor.
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EXPLODED VIEW OF INJECTORS

COMMENTS

The drawing to the right shows the

internal parts of a generic Rheodyne
front-loading injector. See Appendix A
for drawings and part numbers for

The pressure adjusting screw is found
only on the 3725(i), 7725(i), 7726, 8125,
8125, 9725(i), and 9726 injectors.

specific models: 7125, 7725(i), etc.

Note: The stator set screws are only
found on the 7125 injector. The
pressure adjusting screw is only found
on the 7725(i), 7726, 8125, 8126,
9725(i), 9726, and 3725(i) injectors

Do not disassemble the injector unless
instructed to do so in one of the
Solutions. To disassemble:

1. If you removed the injector from a
panel, replace the knob before
proceeding.

2. Remove the three stator screws.

3. Remove the stator, stator face
assembly (this may remain attached to
the stator), and stator ring from the
valve body by pulling axially to
disengage the parts.

4. Lift the rotor seal off the seal pins
using a knife blade. Leave the isolation
seal and bearing ring in place.

In the case of the models with a
pressure-adjusting screw, before
reassembling loosen the pressure
adjusting screw about 1/2 turn before
tightening the stator screws. Then
retighten the pressure adjusting screw.

Grooves (2)for -

Figure 1: Exploded view of injector.
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—— Spring Washers (4)
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ARTIFACT PEAKS: SYMPTOM 5

Symptom 5: Spurious peaks — peaks unrelated to the previous sample or standard — are

Gl produced by injecting a blank. Flush the needle port (see Comments). Load and inject a
blank using the loading method that you used for the sample (see Figure 18).

Appendix C and Appendix D discuss e [f the peaks are now absent, see Cause A.

artifacts mistaken as injector problems. e |[f the peaks are still present: Flush, return to LOAD, and immediately load and inject
a blank equal to 1/4 loop volume. Observe peaks. Flush, return to LOAD, and

Ensure vent tubes are properly leveled immediately load and inject a blank equal to five loop volumes. Observe peaks.

(see Symptom 2) to prevent e If the peaks of the second injection are three to four times larger than the first

contamination from siphoning into the injection, see Cause B.

loop. e If the peaks of the second injection are not present or are much smaller than the first
injection, see Cause C.

To flush the needle port: Use 0.1 fo 1 e If the peaks of the second injection are the same size as the first, see Cause D.

mL of mobile phase. Use only a Needle

Port Cleaner (Rheodyne Part Number

7125-054) attached to a luer tip Needle Guide

syringe. Flush only in INJECT so flow )

goes directly out vent tube #5 and Syringe Barrel

bypasses the loop. This cleans the N\

entire needle port — guide, tube, and \ - >

needle seal. The cleaner seals against

the front of the guide. A fully inserted o - Y

needle flushes none of these parts. If

you have no cleaner, use a luer tip

syringe. Needle Port Cleaner \

In routine operation, remove the syringe Handle Assembly

after turning to INJECT, but keep the
handle in this position so the loop is
continuously flushed with mobile phase.
Flushing after every injection is rarely
needed, but if necessary, do it just Caution: To avoid liquid squirting back at you, discharge syringe slowly.
before the next analysis. It is usually

sufficient to flush after every ten or

twenty injections. This keeps liquid in

the needle port tube, which bathes the

syringe needle and dilutes

contaminating sample.

Figure 18. Use of the needle port cleaner to flush the injector.
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COMMENTS

Although we have said (Artifact Peaks
page) that you should flush only in
INJECT, it is helpful to flush also when
in the LOAD position if you are
troubleshooting Cause D. This will clean
out vent tube #6, a possible source of
contamination that can diffuse back into
the loop.

Peaks obtained in the confirming
experiments of Cause D can
sometimes come from the column, not
the injector. See Appendix C.

ARTIFACT PEAKS: SYMPTOM 5

Needle Seal
Needle Port ] [ [ \

~R

\

Rotor Seal
LOAD

Figure 20. Droplets of sample remaining in needle port and needle seal.

Cause D

Trace contaminants within the injector are "injected" simply by switching from LOAD to
INJECT or from INJECT to LOAD. To confirm: Flush in the LOAD position (an exception to
the rule, see comments on previous page) to clean vent tube #6 (see Figure 21). Then turn
to INJECT and wait for any peaks to elute. Ignore them. Now flush normally. While still in
INJECT, insert a very clean, empty syringe and keep itin place to prevent remaining
contaminants in vent tube #6 or the needle seal from siphoning or diffusing into the loop.
Turn the handle to LOAD and start the recorder without turning to INJECT. Wait for peaks to
elute. Observe them. Now, with the syringe still in place, turn the handle to INJECT and start
the recorder. Observe the peaks. Peaks in either or both of these runs indicate internal
contamination, most likely on the rotor seal.

Solution
Clean the injector (see Comments).

Figure 21. Pathway of the flushing solvent using the needle port cleaner when
the injector is in LOAD.
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COMMENTS

Peaks that are double, fronting, tailing,
or very broad are almost always caused
by a column or guard column that is
obstructed, contaminated, or worn out.

The chance for artifacts caused by
using a sample solvent that is different
from the mobile phase is greater when
the sample volume is relatively large.
For example, when using an analytical
reversed- phase column, a mobile
phase of 30% methanol in water and a
sample dissolved in pure methanol,
distortion may be absent when injecting
10 pL, but present when injecting 50
uL.

ARTIFACT PEAKS: SYMPTOM 6

Symptom 6: Peaks are distorted — fronting, tailing, or very broad — and a blank injection is
free of peaks. The injector cannot malfunction to cause such symptoms. Check for the
following:

e [f the sample solvent is not mobile phase, see Cause A. Otherwise, connect a
different column which did not previously produce the symptoms:

e |[f the symptoms are now absent, see Cause B.

e If the symptoms are still present, see Cause C.

Cause A
Sample solvent that is stronger than mobile phase (see Figure 22) causes unsymmetrical
early peaks, especially with a large sample volume.

Solution
Use mobile phase for the sample solvent or use a smaller sample volume. If not practical,
use a solvent that is as similar as possible.

50% MeOH
A 80% MeOH
50% H20
20% H20
50% MeOH 50% MeOH
B
50% H20 50% H20
Sample Mobile Phase

Figure 22. A sample solution (A) that may cause artifacts and one (B) that
will eliminate them.

20









Troubleshooting Guide p=x

HEALTH & SCIENCE

SAMPLE INJECTION SOLUTIONS FOR RHEODYNE® VALVES

Troubleshooting Table of Contents | Previous Page | Next Page

BLOCKAGE - HIGH BACK PRESSURE

COMMENTS The following pages discuss the causes of complete or partial blockage in the injector. The
problem has two cases. 1) The loop is difficult to load. In this case, the system pressure

(pressure at the pump) may be either normal or high. 2) The loop is not difficult to load, but

the system pressure is high. These problems are most commonly encountered when using

There are many materials that can buffer salts in the mobile phase.

block injector passages, including

crystallized buffer salts, suspended

matter in the sample or mobile phase,

burrs from tubing and fittings, and

particles from pump seals.

The following routine procedures will
prevent blockage:

1. Filter particles from the mobile phase
and, when necessary, the samples.

2. Install a filter between the pump and
injector to protect the injector from wear
particles from the pump.

3. Rinse the injector periodically,
especially before shutting down, when
using buffers for mobile phase or
sample solvent.

4. Use burr-free tubing and fittings to
avoid metal shavings.

33
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BLOCKAGE - HIGH BACK PRESSURE: SYMPTOM 12

Symptom 12: The sample loop cannot be loaded or offers excessive resistance when

COMMENTS loading sample.

e Locate the blockage by attempting to load sample under the following conditions (use
In Cause A, if cleaning the tube does Figure 35 as your guide):
not solve the problem, clean port #6. Remove vent tube #6 (A). If the resistance is gone, see Cause A, otherwise,
Remove the loop. If resistance is still there, see Cause B, otherwise,
Reconnect the loop only at port #4. If resistance returns, see Cause C, otherwise,
Reconnect the loop at both port #1 and #4. If resistance returns, see Cause D.

The normal procedure for flushing the
needle port is: Use about 1 mL of
mobile phase. Use a Needle Port
Cleaner (Rheodyne Part Number 7125-
054). Flush only when the handle is in
the INJECT position so flow goes
directly out vent #5 and bypasses the
loop. If you have no cleaner, use a luer
tip syringe. See Figure 18 in Symptom
&)

In solving Causes A and B, make an
additional flush when the handle is in
LOAD in order to flush the passages of
ports #4 and #6 and vent tube #6. If the Column
purpose of flushing is to remove buffer

salts, do it with water, not organic

solvents. Position A (LOAD)

In routine operation, remove the syringe
after turning to INJECT. However, keep
the handle in this position so the loop is
continuously flushed with mobile phase.
We recommend keeping the needle

Figure 35. Flow diagram of the injector in the LOAD position.

Cause A
Particles are blocking vent tube #6 (A).

port filled with fluid by flushing every ten Solution
or twenty injections. Flush just before Remove and clean the vent tube. In the future, flush this tube periodically, especially if the
the next analysis. mobile phase or sample contain buffer salts, which can crystallize when the solvent

evaporates (see Comments).

34
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BLOCKAGE - HIGH BACK PRESSURE: SYMPTOM 12

Cause B
COMMENTS Particles are blocking the needle seal or the stator passages associated with port #4 (see
Figure 36).
Backflushing ports with the pump set at Solution
high flow rate is sometimes effective in In LOAD, with the loop removed, flush the needle port two or three times using the needle
cleaning certain passages. port cleaner (see Comments).

Cleaning the loop or stator passages
can usually be achieved by immersing Rotor Seal
p

/

the individual parts for at least five
minutes in an ultrasonic cleaner using a

ariety of solvents.
VRIS TR Needle Seal

Backflushing ports with the pump set at
high flow rate is sometimes effective in
cleaning certain passages. Needle»-_

A .25 mm (.010 in) OD or smaller wire
can be used to remove particles that do
not dissolve.

Figure 36. Enlarged view of the needle seal and stator face assembly
showing particles (green) blocking the passage.

Cause C
Particles are blocking the loop.

Solution
Clean or replace the loop.
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COMMENTS

See Appendix E for the flushing
procedure.

BLOCKAGE - HIGH BACK PRESSURE: SYMPTOM 13

Cause C
The pump tube (B) is plugged, or the pump is malfunctioning. The injector is OK.

Solution
Troubleshoot the pump. Check the pump tube (B) in case it is plugged.

Cause D
Particles are blocking port #1, port #2, or the rotor seal groove (C).

Solution
Clean them. See Comments for a procedure.

Cause E
Particles are blocking the loop.

Solution
Clean or replace it. See Comments for a procedure.

Cause F
Particles are blocking port #3, port #4 , or the rotor seal groove (D).

Solution
Clean them. See Comments for a procedure.

Column

Position B (INJECT)

Figure 41. Flow diagram of the injector in the INJECT position.
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NOISE OR DRIFT

A detector baseline that has excessive noise or drift is rarely caused by the injector, at least
not directly. But improper operation of the injector can cause gas to collect in the detector
cell, making it oversensitive to subtle (normal) changes in ambient conditions.

COMMENTS

There are many non-injector causes of
a noisy baseline. For example, the
detector or recorder electronics may be
a source of noise. If so, the frequency
of the noise will be independent of
changes in the flow rate setting, or the
pump may cause regular flow
fluctuations. If so, the frequency of the
noise will be inversely proportional to
the flow rate setting.

Compounds leached from plastic
syringes, vials, and from the cement
used to attach needles to syringes can
cause noise and drift in electrochemical
detectors.

40
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NOISE OR DRIFT: SYMPTOM 14

COMMENTS Symptom 14: The baseline is noisy or drifting (see Figure 42).

o If switching to LOAD or INJECT causes a momentary detector baseline disturbance
instantaneous with the handle movement, see Cause A.

There are many non-injector causes of e If the baseline is constantly noisy, or drifts excessively, see Cause B.
a noisy baseline. For example, the
detector or recorder electronics may be Cause A

a source. If so, the frequency of the
noise will be independent of changes in
the flow rate setting, or the pump may
cause regular flow fluctuations. If so,
the frequency of the noise will be
inversely proportional to the flow rate
setting. Figure 42.

Examples of noisy
Compounds leached from plastic baseline.

syringes, vials, and from the cement Cause B
used to attach needles to syringes can

cause noise and drift in electrochemical

detectors.

Inject

Cause A

The flow interruption that occurs each time the handle is turned causes a pressure
disturbance in the detector. Interruption is normal with some Rheodyne injectors, see the
Blockage section comments. Most detectors do not respond to this, but a detector that has
become oversensitive to pressure changes will respond. Oversensitivity can be caused by a
cracked cell window, by dirt or gas bubbles in the cell.

Solution

Test for oversensitivity (see Comments). Flush out gas bubbles with degassed mobile
phase. Adjust the injector, if necessary, to ensure that it is not injecting air (see
Symptom10).

Cause B
The detector may contain gas, causing oversensitivity to slight flow and temperature
fluctuations.

Solution

Test for oversensitivity (see Comments). Flush out gas bubbles with degassed mobile
phase. Adjust the injector, if necessary, to ensure that it is not injecting air (see
Symptom10).
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APPENDIX A

HELPFUL HINTS Injector Drawings .
Select part number to view:

3725/3725(i) | 7125 | 7725/7725(i) | 8125 | 9725/9725(i)

Select the model number of the valve to

view an exploded view of that valve's T 3725/3725()
/

parts. ~ Locking Pin

31]. " Handle Assembly
~— -

_— Needle Guide

___— Stator Screws (3)

L il m -

Shaft Assembly
Pressure Adjusting
Screw

Body

Thrust Bearing

- Spring Washers (4)
-~ Body Localing Pin

Fasy
7

Position Sensing Switch
(3725l only)
. ~ 80° Stop Ring
~_ Needle Port Tube
~ Tube Spring
| S— Bearing Ring

0 —— Isolation Seal
1 ———— Rotor Seal

I

Stator Locating Pin

Stator Face Assembly
o

Stator
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APPENDIX A

HELPFUL HINTS 7125

Back to Appendix A Start L”"D:B-—l—. ﬂmg';t“&"ﬂ'm @

H ————— Neede Guide

Shaft Assembly

Thrust Bearing
Spring Washers (4)

Needie Port Tube

Assembly
"8 ————— Bearing Ring
D —— Isolation Seal

() —— Rotor Seal
— Stop Pins (2)

——— Stator Ring

@ ——— Stator Face Assembly

T Stator Set Screws (3)

R o

! Stator Screws (3)
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APPENDIX A

HELPFUL HINTS 772517725(i)

Back to Appendix A Start L“, Harxsie Assembly
| | !-—. Hande Set Screws (2)

‘n Needle Guide

Shaft Assembly
Pressure Adjusting
Screw

Bedy

Thrust Bearing

- Spring Washers (4)
Body Locating Pin

. Position Sensing Swilch
{7725i only)

60° Stop Ring

- Needie Port Tube
Assembly

Bearing Ring

Isolation Seal

Rotor Seal

G

Stator Lecating Pin
Stator Face Assembly

T -

Stator Screws (3)
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APPENDIX A

HELPFUL HINTS 8125

Back to Appendix A Start L—I-Ir Handle Assembly

I_L_,_!"—- I Handle Set Screws (2)

ﬂ— Neeadle Guide

Shaft Assembly
Pressure Adjusting Screw

Body
Thrust Bearing
Spring Washors (4)

Needle Port Tube Assembly
Bearing Ring

Isolation Seal

Rotor Seal

Body Locating Pin

Gap Ring

- Position Sensing Swach
Stator Ring

Stator Locating Pin

Stator Face Assembly
Stator

Stator Screws (3)
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HELPFUL HINTS

To flush the needle port, use from 0.1
to 1 mL of mobile phase. Use a Needle
Port Cleaner (Rheodyne Part Number
7125-054) attached to a luer tip
syringe. Flush only when the handle is
in the INJECT position so flow goes
directly out vent #5 and bypasses the
loop. This procedure cleans the entire
length of the needle port — guide, tube,
and needle seal. The cleaner does this
because it seals against the front of the
guide. A fully inserted needle flushes
none of these parts. If you have no
cleaner, use a luer tip syringe.

When inserting the syringe into the
needle port in the LOAD position, the
needle pushes a small amount of liquid
(from the last flushing of the needle
port) out of the needle seal region and
into the loop. When this liquid is
different from the mobile phase, and
when you are partial-filling the loop, it
can cause artifact peaks at high
detector sensitivity. So mobile phase is
the best liquid to use when flushing the
needle port.

APPENDIX E

Flushing Procedures

After turning to INJECT, remain in this position long enough for the pumped mobile phase to
flush all sample from the loop. This provides maximum precision and eliminates the need for
any further flushing of the loop. Do not manually flush it; you cannot do a better job than the
pump. Pump at least ten sample volumes. For example, if you load 20 uL into a 100 uL loop
and pump at 1 mL/min, stay in INJECT at least 12 seconds.

You can then return to LOAD, or you can stay in INJECT until ready to load the next sample.
Remove the syringe from the needle port at any time before returning to LOAD.

Flushing the needle port after every injection to prevent cross-contamination is normally not
necessary. Rheodyne’s patented direct-connection port design connects the tip of the
syringe needle directly to the end of the sample loop; there is no connecting passage to trap
sample that would otherwise be pushed into the loop when the next sample is loaded.

Trace amounts of sample sometimes are deposited in the needle seal region during
insertion and withdrawal of the syringe. Careful measurements have indicated that this
residue is only 1 to 10 nL. This represents from 0.005% to 0.05% of a 20 L injection. If
desired, you can eliminate this trace by flushing the needle port after each injection. See
Helpful Hints.

If you observe more cross-contamination than this, make sure that you are not inadvertently
creating a connecting passage due to:

e Using a needle that is too short so the needle tip does not touch the stator face.
Minimum length from hub to needle tip should be 5.1 cm (2 in).

e Not fully inserting the syringe into the needle port.

e Dirt particles or needle seal shavings in the needle port that prevent the needle tip
from touching the stator face.

Even when cross-contamination is not a concern, it is good practice to flush the needle port
every ten or twenty injections. This keeps liquid in the needle port tube, which bathes the
syringe needle and dilutes any sample that contaminates this region during movement of the
syringe into or out of the port. It also keeps the needle port and vent tube #5 filled with
solvent, preventing air from inadvertently entering the sample loop.
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APPENDIX F

HELPFUL HINTS \/\

The following Rheodyne Technical

Notes contain useful information: [

|

Technical Note 5, "Achieving Accuracy / o T :ﬂnslant- :

and Precision with Rheodyne Sample o A /

Injectors." g Volume of sample

o / dispensed (in units of loop

Technical Note 7, "Pressure Drop of ks ‘& volumes) from the syringe

Valves and Tubes from 1 to 1000 0] / vs. sample mass (observed

mL/min." g peak area) injected onto
the column for a Rheodyne
front-loading injector.

1 2 3 4 \'/\ 40 80

Sample Dispensed (loop volumes)
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