


Sample Introduction

Minimal
adsorption

A complex process dependent on

many variables.

Speedy Narrow
Injection sample band

Here are some of the keys to a
successful injection:

Correct column
Installation

“The Perfect Injection”

No
discrimination

Just enough
(clean) sample
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10 Tapered, fxed 23-26s/42/HP 5181-1267
Cone tip/PS AS/PS HP Bevel tip/PS 2 Side hole tip/PS 5
(shown) General purpose, excellent Recommended for thin
Used in Agilent autosamplers choice for transferrlng liquids gauged septa and large
for optimum performance and from ampOu!e_S or vials. For volume- or gas
reliability by reducing septum manual GC injections, a injections.
coring. bevel tip is preferred for

optimum septum penetration
with minimal coring.
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Anatomy of a GC ALS Syringe

Fixed needle syringes (shown) Removable needle syringes
 Typically abbreviated FN  Typically abbreviated RN
* Needle “cemented” to barrel using epoxy - Allows use of various needle point styles
« Cannot be replaced - Threaded connection with PTFE sealing
* Typically used in autosamplers ferrule that can be tightened to compensate
» Preferred for applications requiring trace level samples for wear
« Can be heated up to 70°C  Can be heated up to 120 °C

« Can be prone to leakage
« Recommended for chlorinated solvents
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Anatomy of a GC ALS Syringe

Standard plungers PTFE-tipped (shown)
* Fit tightly within syringe barrel  Limit sample deposit adsorption
« Limit loss of volatile sample » Forms gas-tight seal
+ Individually fitted to the syringe . Replaceable /f
* Not replaceable/Not interchangeable * Requires maintenance to
« Recommended for analysis of liquid samples maintain PTFE seal /
« Recommended for:
« “Dirty” samples
« Highly volatile samples
« Gas injections e .
* Chlorinated solvents
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Syringe Selection Tips

10 pL cone-tip, 23/26s tapered needle with PTFE tipped plunger for 26s
most SSL and MMI applications Ej’ { !
T

Taper provides strength of larger needle while minimizing puncture
Size in septum

4 N
* Ensure proper syringe is configured in software Needle Gauge

235 2fs

I, Tapered Dual Gauge 23-26 or 235-26s (0.64 — 0.47 mm)
= Durability of a 23-gauge

T T Versatility of a 26-gauge for splhit/splitiess and on-column injection

Gold vs. blue syringe

. BLUE -~ B EREREREREE

Hel@idmm - gingle Gauge 23 or 23s (0.64 mm)

==t

Merin Microseal septa
Packed column injector ports
T Split/splitless injector ports
« Specifications for both are equivalent el
l Single Gauge 26 or 265 (0.47 mm)
. Packed col inj
— completely interchangeable E T Splt/spltlessinjocto ports.

— Personal preference

Node: Noedlog with an 5 following the gauge are move durable, with & thicker needla wall and smater I bove.
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Syringe Selection Tips: 5 L

5 pL syringes are ideal for small volume
Injections BUT:

« Typically shorter lifetime (narrow plunger
diameter - bends easily)

« Do not use in solvent saver mode (too

ALS Injecticn
. Syringe Size: 5 pl
much strain on plunger) back Injecior e
545134
. . . Syringe Size: _1 pl 7
« Not available with PTFE tip (plunger ot | | .njmnuu.ume: 21 |- (o
.- .. [ >N 0.1 L
sensitive to PTFE friction) AR S
1ul
, . 15l
— Why not? PTFE can’t be accurately machined e
. Select/Clear Syringe... 25pL
at that narrow a diameter
GC Syringe Catalog
Irwentory,.,  Create  Layout  Update
G4513-80215] + | Find || Clear
Part Mumber  Manufa, .. Descripkion Fawa... Holume, Stz Meedle
WL Type
b1 GASI3-B021S Aglert  Syringe, 1ul, 2342fcone B 1 Fitted 342 cone. ..

February 27, 2020 DE.4721759259
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Blue Line Autosampler Syringes with Fitted Plungers

Micro/Nano Volume Syringes Vome e e
Microvolume syringes _1 Plunger in nesdle, fxed 23/42/cone tioped_G4513-80215
Replacement needls/ G4513-80239
Blue line micro/nanovolume syringes are half-marked! E
Need to configure ALS with 2x Syringe volume Straight Needle, 23 and 26s Gauge Autosampler Syringes Gold

Volume
or risk getting half the response (wL) Description Unit_Needle Part No.
1 Cone-tipped Z3/42MHP  5188-5246
i Cone-tipped 23/42/HP  5188-5247

0.5 L 1 uL

0.5 uL 1 pL
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Need Help?

Check out our online syringe selector tool:

https://www.agilent.com/search/gn/syringe-selector

ABOUT AGILENT ¥  CONTACT US UNITED STATES LOGIN

All v SEARCH

0
PRODUCTS SOLUTIONS BRANDS TRAINING & EVENTS SERVICES SUPPORT RESOURCES BUY ‘ﬁr

Agllent | Trusted Answers

Home > Selector Tool

AUTOSAMPLER SYRINGE SELECTOR

" INSTRUMENT What type of needle do you need?

TECHNIQUE: GC

MANUFACTURER: Agilent )
MODEL NUMBER: 7673/83/93 Fixed needle Removable needle

v
SURILIEE @ Tell me more about the difference

VOLUME: 10 pL Fixed needles offer economical, reproducible injections. Replaceable needles offer simplicity of fixed needles,
while allowing needle replacement if damaged or clogged.

NEEDLE

GAUGE: 23-26s
TYPE:

RECOMMENDATION

< BACK ‘D START OVER
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ALS Method Parameters

Swrinige Size: 10 pl Pre-lnjection: |I:I min |

Post-Injection: |III M |

|njEEtiDﬂ"-.-"D|umEZ —sarmple Depth
AP

4 plunger Speed [Variable)

—Washes and Pumps
iy Fast (O Slow (& Variable

Prelnj Postlnj  “olume (pL)

Draney Dispense
folventaashes |1 | |1 | M - Solventiwash |3|:||:| uL /i r | |r5|:u:n:| uL/rin |
Solvent Biashes: |n | |n | M - Sample Yiash |3|:||:| uLfrmin | |5|:u:u:| uL/rnin |

Sample Washes: D Wl . Inject BO000 pL ik
Sample Pumps: -
- ViscosityDelay 0 - sgC

e —lnjection Type

Standard

L1 air gap; (02 HL

L2 wolume:
L2 air gap; |02 HL

L3 woalurme:

= =
E E
— —
]

L3 air gap: (02 HL L1
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Injection

. . . Syringe Size: 10 plL _ .NeW GC driver _
Injection Volume / Rinse Volume Injection volume selection
Syringe Capacity: Injection volume: [1 :
0l=pL=5
« Avoid injection volumes below 10% of syringe capacity
. . . Injection |
— Injection will work, but reproducibility may suffer Swinge Size: 0ML Injection volume solection
« ALS software automatically limits max injection volume to 50% of tnjecson votume: [1ur ] x 1 = (1
the configured syringe voIgr_ne | | Mulgle njectir
— 10 pL syringe = 5.0 pL injection size MAX "
— 5 pL syringe © 2.5 pL injection size MAX...etc 5hL
W
- —=l Max injection volume (50 %)
—— Max rinse volume (80 %)
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Starting Points for Injection Volume

Goal: Inject as little sample as possible to meet detection limit
« Avoid Back-Flash!
— Use vapor volume calculator*

* Injection volumes for most organic solvents should be
within 1 — 2 uL or less

— Split vs. splitless
* Avoid injecting water- coefficient of expansion is too high
— If you must, then calculate the expansion volume*
— Rule of thumb: 0.5 pL maximum!
« Higher injection volumes: !
— dirty samples = more maintenance (
— concentrated samples - overloading

Split < 1 pL

Splitless < 2 pL

More maintenance

Tip: *Download our vapor volume calculator to determine the highest volume compatible with your liner

https://www.agilent.com/en/support/gas-chromatography/gccalculators

February 27, 2020 DE.4721759259
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Sample Backflash*

Negative Effects

*See recorded webinar on water injections for more info:
https://www.agilent.com/en/training-
events/eseminars/gc-gc-ms-webinars

o Tailing

o Carry-over

o Peaks splitting/shouldering
O

O

Low response

Septum purge
Poor reproducibility

Carrier gas in

How To Avoid/Minimize Split vent

o Reduce injection volume
Lower Temp

Larger liner volume

Use pressure pulse (PV = nRT)
Tapered liner

4721759259
Sb',s 0

Fehfua
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Vapor Volume Calculator

& Vapor Volume Calculator — O *

Liner capacity exceeded! Choose a liner of greater volume or modify method parameters.

Estimated Yolume %o Capadity

1217 pL 143%

Solvent Properties Injection volume (UL)

| Water w~ | = = 1.00 EI

soingPont (C): 100 ]

Inlet Temperature (°C)

Density (gfcm?) : 0.993
< > 250 =
Mal Wt, (amu) : 18.02 O IEI Solvents
olven
Inlet Pressure (gauge) | Add | | Remove | | Defaults |
Injection Liner
5183-4647 single-tapered 5 < ?
Liners
Liner Yolume (pL) 850 ) kPa ® psi i) bar | Add | | Remaove | | Defaults |
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Chromatographic Signs that your Injection Volume is Too High

Overloading
« Watch for highly concentrated samples
« Keep injection volume small

« Overload will result in peak “fronting” or “flagging”

« Adjust split ratio as needed
* Dilute

1 pL injection

0.5 pL injection

+ EIC (201.0) Scan SVOA_30m1-5ul_28ug1.D
B 103 7 min.
2
.| Column overload
[+ =
51 Fronting peaks
A
3
2
0 }
1|'.’ ‘I?I.‘l ‘I'.-'|.2 1?".3 ‘I'r'l.-ll 1'.-'|.5 1?".'5 ‘I'r'l.?

1
Acquisition Time (min)

February 27, 2020 DE.4721759259

+EIC (201.0) Scan SVOA_30m0-5ul_2Aug2 D

8 31057

g 4 ..
.| Lessinjection
N volume
2.5 =
21 More Gaussian
1.54
1 peaks
0.5
1]

1|'.-' 'l_."l.'l 17.2

Acquisition Time (min)
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ALS Method Parameters

DE.4721759259

—Injection

Svringe Size: 10 plL

[ njection Yol urne;

—Dweell Time
Pre-Injection: |III min |

Post-|rjecti on: |E| min |

—sample Depth

—Washes and Pumps

Prelnj Postlnj  “olume (pL)

iolventdWashes: | |1 | Ml @

Solvent Bashes: | |IZI | Vs

Jample Washes: Mz

Sample Pumps:

el

4 plunger Speed [Variable)

iy Fast (O Slow (& Variable

Draney Dispense
Solventash |3|:||:| uLirmin | |r5|:u:n:| pL/frmin |
Sarmpl e Wash |3|:u:| uLfmin | |r5|:u:u:| uL/min |
[rject G000 plrmin
Yiscosity Delay 0O -  SBC

—lnjection Type

Standard

L1 air gap: U2 HL

L2 wolume:
L2 air gap: |12 HL

L3 wolume:

L3 air gap:

= =]
E =
— —
q




Washes and Pumps: Solvents

* 4 pre- and post washes reduces carryover to one part in 10,000

e 06662t 30%

Analﬁe Washes and Pumps
VISCOSIty Volume
Prelnj Postinj (Ll
LZolvent & Washes: 4 4 Max -
LZolvent B Washes: 0 0 Max -
Svrinae Sample Washes: 1 Max -
Solvent yrng -

barrel _
wear sample Pumps: 3

ViScosity

February 27, 2020 DE.4721759259
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Wa.Sh Vial V0|umes Injection

Syringe Size: 10 pl

Injection Volume: (1 4] - 1 |= 1w

L (#pre + #post) washes M x '
# injections * ——— * wash volume = wash solvent used ultiple Injection [o—
injection oo [osec

Washes and Pumps

Solvent & Washe

.......................

Solvent B Washes?

Sample Washes:

Sample Pumps: 1
—— &-mL fill volume

2.0 mL usable solvent volume |

v” |l MINIMUM SOLVENT LEVEL 'Ti_l'l' K

Z2-mL solvent remains

February 27, 2020 DE.4721759259



Washes and Pumps: Solvent Saver

High wash application? Try solvent saver.
e Steps:
— Syringe draws in solvent to specified amount
— Syringe and needle rise from solvent bottle

— Plunger rises to the 80% mark, rinsing syringe barrel with
solvent, then air

— Solvent and air discharged into waste bottle

¢ 10%, 20%, 30%, 40%, and 50% of syringe size (L)

— Wash volume will automatically be configured upon syringe size
selection

« Don't let the wash vial run dry

 Must use PTFE-tipped syringe
— Fitted syringes lubricate insufficiently, causing premature failure

25 pL

Washes and Pumps

Voalu
Prelnj Pastinj {paL)

solvent A Washes: 3 3

Solvent B Washes: 0 0

Sample Washes: 0

Sample Pumps: 3

February 27, 2020 DE.4721759259
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Washes and Pumps: Solvents

Frequently clean or replace wash vials
» Traces of previous samples will accumulate over time

* Do not refill or “top-off” the vial, instead empty, rinse, and
replace solvent

« Use a cotton swab to remove particulates from the glass
surface

Contaminated wash vial bottom Contaminated wash solvent

February 27, 2020 DE.4721759259
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Washes and Pumps: Solvents

Choose a wash solvent(s) that make(s) sense for the
analysis

* Is the analyte soluble in the solvent?
« Wash solvent = sample solvent when possible

« If using binary wash system make sure the solvents
are miscible and rinse with the sample solvent last
just before the sample

« Do not use acidic or alkaline solvents with syringes

 Use both A and B wash vials
2nd wash vial will be cleaner than first
2nd wash vial should never be water (rust)

volumes. Use the vapor volume calculator to make sure it will not
overload the inlet liner.

%mimn

February 27, 2020 DE.4721759259
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Acetone

Acetonitrile [ACN)

n-Butyl Alcohal

Chlor aform

Cyclohexane

Dichloromethane [ DCM)

N N- Dime thylformamide

Dimethyl Sulfoxide {DMS0}

1.4 -Diaxane

Ethyl Acetate

Ethyl Alcohol

“Ethyl Ether

Ethylene Dichloride

Heptane

Hexane

|50 O tame

Isopropancl [ IPA)

Methanol

Methyl t-Butyl Ether

Methyl Ethyl Ketone

Pentane

Tetrahydrofuran (THF}

Toluene

Water

o-Xyleng
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Washes and Pumps: Diffusion Caps

Diffusion caps are important
* Reduce volatile solvent diffusion
« Better alternative than using vial septa, which will core, contaminate wash solvent e

vial 2 septum bleed peaks N
[E—

5182-0551: 4 mL wash vials with fill markings and caps, 25/pk
07673-40180: Diffusion inserts with black open top screw caps, 12/pk |

x10 3

3.5
3
2.5
2
1.5

i 15 2 25 3 35 4 45 &5 55 & €5 7 75 & 85 S 85 10 105 1 115 12 125 13 135 14 145 15 155 16 165 17 175 13 185 13 195
Counts vs. Acguisition Time (min)
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Use the Right Vial

Choose high guality vials and caps
» Poorly constructed vial septa = siloxanes - bleed peaks
» Low quality vial = leach contaminants into sample

* Choose the right cap/septa for your solvent

High performance

septa Thin PTFE PTFE/Silicone® PTFE/Silicone/PTFE* PTFE/Red rubber Flouroelastomer Butyl
Temperature range 40 °Cto 300°C*" Upto260°C —40°Cto200°C —40°Cto200°C —40°Cto90°C —-40°Cto260°C -50°Cto150°C
Use for multiple No No Yes Yes No Mo No
injections
Price More expensive Very Economical Most expensive Very economical Economical Economical
economical
Resistance to coring  Excellent MNone Excellent Excellent MNone Mone None
Recommended for No No Yes Yes No No No
storage
Best for High temperature  Superior Most common Superior performance  Chlorosilanes, Chlorinated Organic
headspace chemical HPLC and GC for ultra trace analysis, more economical solvents, higher  solvents,
applications Inertness, analyses, not as  repeat injections, and option for single  temperatures acetic acids,
short cycle  resistant to internal standards injections impermeable to
times, coring as P/S/P gases
and single
injections

* Agilent silicone 1s platinum cured (versus peroxide cured), making it more inert and less likely to interact with samples.
"* Forup to 1 hour.

Page 24 February 27, 2020 DE.4721759259



Septum/Solvent Compatibility

Septum Selection Guide

Max.
Septum Material Compatible with Incompatible with Resealability Temperature
Rubber (Natural or Butyl) ACN, acetone, DMF, alcohols, Chlorinated solvents, aromatics, Excellent < 100°C
diethylamine, DMSO0, phenols hydrocarbons, carbon disulfide
PTFE/Natural or Butyl Rubber PTFE resistance until punctured, Good < 100°C
then septa or liner will have
compatibility of rubber
Silicone/Silicone Rubber Alcohol, acetone, ether, DMF, ACN, THF, benzene chloroform, Excellent < 200°C
DMS0 pyriding, toluene, hexane, heptane
PTFE/Silicone, PTFE/Silicone/PTFE PTFE resistance until punctured, Average < 200°C
then septa will have compatibility
of silicone
Viton Chlorinated solvents, benzene, DMF, DMSO0, ACN, THF, pyridine, Good < 260°C

toluene, alcohols, hexane, heptane  dioxane, methanol, acetone
I ————————

Page 25  February 27, 2020 DE.4721759259 3% Agilent



Septum maintenance: TIC of an inlet/vial septum

103
9.
8.5-
a4
7.5-
74
6.5
5
5.5
54
45
4
354
3
2.5
24
1.5+
14
0.5
04

e

Common ions for
siloxane

molecules:

147
207
281
355

g5 9 95 10 105 1 115 12 125 13 135 185 16 165 17 175

Counts ws. Acquisition Time (min)

45 55 65 75 8

Septa contamination in wash vials or inlet liners can be diagnosed by looking for siloxane polymers in your total ion
chromatogram. Each peak in the chromatogram corresponds to a cyclized (ring structure) siloxane molecule. These
molecules fragment with very similar patterns.

=104 |

5
5
4
7
72
14
04

Example spectrum:

3551

730 2070

2810

147.0

2211
1330 191.0 267.0 970 h

11859 17659 : H 30
Ll IL 1%.9 aly .||L |.|L th 29.:5.1] 3-!:.1{:' ||JI| Ll

T T 1 T T T | T | T T T T T T T T — 1 T_ T T T T T T T T

00 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 250 300 310 320 330 340 350 360

Counts vs. Mass-to-Charge (miz)

581

N

I " I Lo
-0 T T T
50 &0 VO 30

96
-
e
30 1

2430
|L. Ly

DE.4721759259
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Sample Washes Vs Sample Pumps

Injection

Syringe Size: 10 plL

Injection Volume: X 1 = [1pL

M

Ll pr

o . |0 5ec
Washes and Pumps
Volume
Frelnj Postlnj (L)
LEolvent A Washes: 3 3 Max
Solvent B Washes: 0 L] Max
Sample Wash Max

sample Pun\po

o |

Page 27 February 27, 2020 DE.4721759259

Dwell Time
Pre-Injection: O min

Post-Injection: 0 min

Plunger Speed

™ Fast () Slow (@ Variable
Draw Dispense
Solvent Wash 300 pl/min 6000 pL/min
Sample Wash 300 puL/min 6000 pL/min
Inject &000 pL/min

Viscosity Delay: seg

sample Depth

[] Enable |0 mm

Tower Fan

Tower fan on

: Agilent



Sample Washes Vs Sample Pumps

Sample washes
* Primes syringe barrel with sample, discards into waste bottle
« Improves reproducibility (reduces carry-over)
 Be careful of reduced volume samples!

Sample pumps
« Draws sample into syringe, discards into same vial
« Eliminates air bubbles - improves reproducibility
« EXxercise caution if using viscous samples or solvents

« Don’t overdo it!
— 3-5 pumps is usually enough
— Excessive pumping can reduce plunger lifetime!

Fill sample vial up to shoulder

- Leaving small headspace prevents cavitation, vacuum formation
- Improves reproducibility

- Do not over-tighten cap!

- Use microvial inserts to help assure good sampling depth for needle and to conserve sample.

o
' Sample Washes: 3
4 =

| —

Sample Pumps: 3

R

- —

!"'
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Advanced Method Parameters

February 27, 2020

DE.4721759259

—lnjectian

Swringe Size: 10 plL

Injection Yol ume:

—Dwwell Tirne

Pre-Injection: |I:I min

Post-lnjectian: |D i

—Sarmple Depth

s

4 plunger Speed [Variable)

—Washes and Pumps

Prelnj Pastlnj

“olume [pl)

SolventaiWashes: |1 | |1

| iz -

Solvent BiWashes: ||:| | ||:|

| & -

Sample Washes: D
Sample Pumps:

ILE Vs -

iy Fast (O Slow (& Variable

Draney

Dispense

Zolvent\Wash |3I:|I:| KL ik

Sample Wash |3|:||:| plimmin

| |r5|:u:n:| uLrmin |
|

| |r5|:u:u:| pL/rmin

Inject

ViscosityDelay 0

G000 plirmin

—lnjection Type

Standard

1 air gap: (02 HL

L2 wolume: [1HL
L2 air gap; |02 HL

L3 wolume: [1HL

L5 airgap: [J2HL




Sample Depth
« Recommend / default (3.6 mm from bottom of vial)
« Can change to sample from different heights in the vial Sample Depth

A setpoint of -2 mm will sample 1.6 mm from the vial bottom
Range is -2 mm to 30 mm

[J Enable |0 mm

« Example uses:

Samples with sediment (although properly filtering the sample is ideal)

Sampling from higher in the sample vial in liquid-liquid extractions

Small volume sampling

« Exercise caution when using sample offsets in combination with vial inserts or conical vials
Ambient headspace analysis

Liquid/ liquid Small-volume Reagent and Dilution/ aliguoting/ Head Space
extraction sampling standard addition reconstitution

February 27, 2020 DE.4721759259



Plunger Speed

Fast/variable . . | .
« Speed setpoints depend on configured syringe size
Plunger Speed
@ Fast () Slow ) Variable ® FaSt (DefaUIt)
Draw Dispense « Best starting point for almost all hot S/SL applications
FRIERERESRE|S00 ul/min {6000 il fmin — Slower draw ensures efficient sampling, prevents air bubbles
sampletash soou/min - SHOMIIT — Fast dispense and inject to ensure rapid, complete transfer to inlet
Viscosity Delay: =E- seC
SIOW  Slow
« Slows inject rate only (draw and dispense rates remain fast)
lunger speed « Use for COLD injection techniques (MMI/PTV/COC inlets)
SRR «  Too slow = broad or split peaks for hot injection
oraw Pispense — Occurs when volatile compounds leave needle before plunger
Saolvent Wash 300 pL/min BOOD pL/min depressed
Sample Wash 300 ul/min BOOD pL/min

.....................

Viscosity Delay: |6

s5ec

February 27, 2020 DE.4721759259



Viscosity Delay

Viscosity delay

« Time (sec) plunger pauses between pump and injection
« Allows additional time for viscous samples to flow into syringe during pump
« Use for viscous solvents like isooctane
« Use for highly volatile solvents dichloromethane (to prevent cavitation/bubbles)
« Atwo-second viscosity delay can be beneficial for many applications
— Including GC 0OQ, GC/MS 0Q, and GC/MS IDL checkout parameters

Plunger Speed

) Fast () Slow @ Variable

Draw Dispense

Solvent Wash 300 ul/min 6000 pL/min
Sample Wash 300 pL/min 6000 pL/min
Inject 6000 pL/min

Viscosity Delay:

February 27, 2020 DE.4721759259
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Injection Types and Automated Sample Preparation (7693)

Injection types Air gap 1 Bir gap 2 Air gap 3
« Standard
. o . - TTT T T T T T T T T T I T T T T I T TPl oeets T 1]
« Sandwich injections - - : ! — e :
« Layered injections — "r"""""""""" o= :
* Multiple injections Sample (L1)  Internal standard (L2)  Solvent (L3)
Air gap

0.2 uL default
* Helps retain sample in syringe before injection

Injection Type

Standard r . . A S ) | |
L1 airgap: [0-2HL
L2 volurne: (L HL

12 air gap; |02 1L

Liquid/ liquid Small-volume Reagent and Dilution/aliquoting/ Heating/mixing Bar code reading
L3 volume: |1 HL extraction sampling standard addition reconstitution
L3 airgap: [0-2HL L1
I https://www.agilent.com/cs/library/applications/5991-7973EN.pdf

February 27, 2020 DE.4721759259
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Troubleshooting
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Troubleshooting
Problem: No peaks / Reduced Peaks

Possible cause(s):

* Plugged needle (most common)

« Syringe plunger malfunction

* Not enough sample =

« Sample too viscous (V-delay)

Suggested action(s):
« Clean or replace syringe

« Check sample level, use low-volume vial insert
« Check sample depth setting in method
« Increase viscosity delay time

February 27, 2020 DE.4721759259
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Troubleshooting
Problem: Sample carryover

Possible cause(s):

Insufficient number of washes
Solvent wash vial empty
Wrong wash solvent

Dirty ALS needle guide

Dirty septum nut

Suggested action(s):

Increase number or type of washes

Rinse with a various polarity solvents

Clean or replace syringe

Ensure samples and solvents are miscible
Occasionally replace needle guide (or “needle foot”)
Check septum nut for sample residue

>

ALS needle guide- G4513-40525

x103

314

2584
2.8
271
26
2.5
244
234
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Troubleshooting
Problem: Bent Plunger or stuck syringe

Possible cause(s):

» Typically from sample matrix residuals
« Corrosive solvent

* Non-matched plunger

Suggested action(s):
* Clean up samples

« Switch to a syringe with PTFE-tipped plunger
* Avoid using 5 pL syringes where possible

* Clean syringe

* Never cycle the plunger in a dry syringe

« Do not “mix-and-match” plungers and barrels
» Immediately clean syringes after use
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Best Practices — Plunger Binding

Plunger binding is almost always sample matrix or solvent related (i.e. water or corrosives)

Plungers are perfectly matched to each barrel so it’s a very tight fit (plungers are not interchangeable) — this is true for all non-
PTFE syringes

Don't let the plunger dry out especially with a matrix sample — use pre-injection rinses or manual rinses

Consider pre-wetting the syringe manually especially if the system has been sitting idle for some time or if
you have a known dirty or sticky sample matrix

Use a binary solvent system in the ALS to rinse the syringe (differing polarity but still miscible)
Periodically remove and manually wash/rinse the syringe with various solvents (between sequences?)

Swap back-and-forth between two syringes so you always have a pre-cleaned syringe “at-the-ready” to
save time

Immediately clean syringes after each use/sequence - especially for dirty matrix samples

For really dirty samples use syringes with a PTFE plunger (which is replaceable!)
> 10 uL only
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Troubleshooting
Problem: Bent needle

Possible cause(s):
* Improper needle alignment
« Narrow gauge needles (26g) bend more easily than larger gauge (23g) needles
* Needles more often bend when inserted into sample vial, not the inlet
* On-column inlets — wrong needle gauge
- Use correct needle support

Suggested action(s):
» Use syringes with 23 to 26 gauge tapered needles

» Realign autosampler
* Check septum nut is not over-tight
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Troubleshooting
Problem: Poor reproducibility

Possible cause(s):

Poor plunger seal
Syringe worn or dirty
Glass walls of syringe are scratched

Suggested action(s):

Clean or replace syringe
“Restore” plunger tip (PTEE only!)
Replace plunger (PTEE only!)
Rinse and refill solvent wash vial

Do not allow sample to crystallize inside syringe
between injections

Make sure solvents being used are miscible and
compatible with the syringe
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Sample Introduction: Important Takeaways

« Successful GC injection is a complex process

Start with a PTFE-tipped 10 pL syringe
- Handle the syringe carefully
- Avoid pumping plunger when “dry”

Don’t let the wash solvent run low/dry/become contaminated
- How long is your sequence?
- How is your wash vial hygiene?

Get the sample into the inlet quickly

Be aware of advanced parameters for special applications

If you’re not sure, reach out and ask for help
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Contact Agilent Chemistries and Supplies Technical Support

1-800-227-9770 Option 3, Option 3:

* Option 1 for GC/GCMS Columns and Supplies

* Option 2 for LC/LCMS Columns and Supplies

* Option 3 for Sample Preparation, Filtration and QUEChERS
* Option 4 for Spectroscopy Supplies

« Option 5 for Standards (formerly ULTRA)

e gc-column-support@Aagilent.com

* lc-column-support@agilent.com

*  Spp-support@agilent.com

* spectro-supplies-support@agilent.com

 chem-standards-support@agilent.com
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