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Buck 310 GC

Ch ro m atOg rap hy_ GaSPeakSimpIe Software
Standard Operating Procedures
(Preliminary)

(Detect Instrument Picture to Jump to that section of SOP)

Prepared by: Bob Morrison (STLCC-CPLS Instrumentation Specialist)
and Mike Davies (NIDUS)
Original Nov 10, Latest Revision Nov 11(add Varian manual )

Agilent/Varian 3800

The GC is in the Bio processing Room along the front windows. It is a Varian 3800CP (pretty fancy when set up correctly) with a flame ionization
detector (FID). It has not been used at the college, but it was removed from Covidien's St. Louis plant in working condition. The column will need to
be replaced as well as all of the fittings. The college does not have a software package such as Galaxie or TotalChrome at BRDG Park, but the
machine's on-board screen allows the user to view results and adjust settings. Hydrogen and/or helium sources will be needed as well. That's all

that | know about it, but Denise Heinz may be able to help more either personally or through her company.
-lan Rappold 5/2013
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Chromatography: Gas, Buck 310

eSmall size, full peformance

eDimensions: 12.5" wide x 13.5" high x 14.5" deep
eAmbient to 400°C programmable column oven
eMounts up to four detectors

Hot link to BUCK 310 Product Brochure...pdf

Hot link to Quick Start Guide (SRI ) ...pdf

Hot link to Gasless Education guide ...pdf

Hotlink to Free Technical Support at SRI
http://www.srigc.com/2005catalog/cat109.htm

The Buck 310 portable gas chromatograph is Multi-detector system and can accommodate 2-4 detectors, depending on your
combination. There are 9 specific detectors available for the Buck 310 GC. Price is for base unit, without detector(s).. Designed
to be durable and portable, the compact 310-series is ideal for operation in the field, E.P.A. and A.S.T.M. methods can be easily
performed on-site, even in adverse field environments. A GC with the versatility to meet your lab's specific needs. The unique
architecture of the Buck GC systems allow various detector and injector combinations, so each GC can be configured to meet
your specific lab requirements. Automated Analyses let the GC do the work so you don't have to -The Buck 310 offers total
control of application parameters using PeakSimple software. PeakSimple allows unlimited temperature programming,
electronic pressure control, carrier gas pressure, gas valve position, gas solenoid actuation, autosampler control and other
options. Just program your application parameters into the computer and let the 310 do the rest. Over 12 different detector
options to choose from for optimal measurement results
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Users.stlcc.edu/Departments/fvbio/Chromatography_Gas_Buck310_Brochure.pdf
http://www.srigc.com/2005catalog/cat109.htm
Users.stlcc.edu/Departments/fvbio/Chromotography_Gas_Quick Start GC.pdf
//dragon/users_wwwroot/Departments/fvbio/Chromotography_Gas_Quick Start GC.pdf
Users.stlcc.edu/Departments/fvbio/Chromatography_Gas_GaslessEduCCDman.pdf
//dragon/users_wwwroot/Departments/fvbio/Chromotography_Gas_Quick Start GC.pdf

Chromatography: Gas, Buck310

CCD (Catalytic Combustion Detector)

CCD Detector and protective cap (cap & removed prior to installation)

The Catalytic Cornbustion Deector responds to all hydrocarbons with
the selectivity ofan FID andthe sensitivityofa TCD. The entire detector’s
diameter ismerely one centimeter. Its sensor element consists of a tity coil
ofplatinem wire embedded ina catalytic ceramicbead. Each CCD detector
hasa pair of sensor elements. The sensorsare housed in high-grade, flame-

proofriylon, and protectively capped witha fine steel mesh. In

ﬁ =RI GCs, the CCD detector 1s mounted on the wall of the

| | Caolumn Ovenina brasshousing, as shovminthetop leftpidure.

‘ Thearnalytical colurn residing inthe Column Owven 1s conmected

’ tothe detector through the oven wall; the ezample shown at

bottomleft isan SRI Gas-less™Educational GC featuringa

CCD detedoranda 1m(3") Hayesep-D packed colunn The

" CCD detectaris especially suited for gas-

W’@ less operation because it can operate on

ambiert air, requining no high pressure

cylinder gases suchashydrogen or helivm Inthe GC system

| pictured atlefl, a built-inair compressor supplies the carner
|| gasforthe CCD.

i, H The CCD detector can alsobe used asa hydrocarbon

| monitorin non-chrormatographic appli cati ons where the CCD
| senses thetotal hydrocatbon content ofa flowing air stream,
orasa hydrogenhydrocarbonleak detectar.

Page 3



Chromatography: Gas, Buck310, PeakSimple Software

PeakSimple chromatography data systems consist of
hardware and software. The hardware is available as a
stand-alone data system for connection to almost any
model GC, HPLC, or CE system. The same hardware is
supplied as standard equipment with every SRI 8610C,
8610D, 410, and 310 GC. No hardware is installed in
your computer, so a notebook or netbook PC may be
used instead of a full-sized desktop PC. PeakSimple
chromatography acquisition and integration software for

& swonumoay .

P | D Lt P

http:// www.srigc.com/PeakSimple.htm (from SRI Instruments Co. Make detectors)

PeakSimple Version 3.88 for Windows Vista downloaded and installed
On Stratagene Laptop 11/12/10 by Bob Morrison

Set Default COM 1 port ID to “1” under Edit-Overall toolbar
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http://www.srigc.com/PeakSimple.htm

Chromatography Gas: Buck310

Door must be closed before

Oven with operate
Open door to Set “pots” before
run.

On/Off main
toggle

Screwdriver: used to turn
“pot” set screws for Temp,

other parameters. See manual

Injection Port

i | Toggle Switch:
= Up position to set values.
Down position, current readings

LOCAL displayed.
TOTAL
STATUS

TEMP Column of buttons:

With toggle in up position, buttons
Temp Over will be used to adjust or calibrate
Limit LED oven temp to ambient level.
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Chromagraphy: GAS, Basic Start Guide, Buck 310

HARDWARE:

1.

On the Front panel of the GC, set the toggle switch to the UP position

2. Open the lid of the GC to expose the oven and “pot” set screw holes.

3. Retrieve the screwdriver and insert in the hole or “pot” above the TEMP column. While
holding the top (LOCAL) row button, rotate the “pot to the 0000 position. This will
indicate tha no increment is set above the current oven ambient/room temperature.

4. Close the GC lid. Press the STATUS row TEMP button and observe that the oven is at
ambient temperature. The TOTAL row should show 0000 or close to it.

5. Turn off the GC device and proceed to the SOFTWARE setup which will control the
device parameters for run and analysis.

SOFTWARE:

1. Download PeaksimpleSoftware to PC, attach RS232 line from GC device to COM port.

2. Turn on GC (toggle), Initiate Peaksimple Software and monitor initialization and
communication process between device and software. If initialization fails, Go to
PeakSimple Edit option in top toolbar, select Overall, then enter COM port ID where the
RS232 connect was made. You may also need to change the type of connection (USB or
Serial) on this same panel. Repeat startup process.

3. Select EDIT from the top toolbar, then Channels. Select the Active, Display, and Integrate
options next to Channel 1. An “X” will show in the appropriate box.

4. From the EDIT-CHANNELS menu, Select DETAILS, then MAIN for channel 1. In the
Control by section, select Temperature.

5. From the EDIT-CHANNELS menu, Select TEMPERATURE and enter the start , delay, and

any ramp temperature conditions desired. You may optionally LOAD a saved
TEMPERATURE profile or SAVE new or modified TEMPERATURE profiles for this or
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GC: Startup Screen; Initialization or “Waking-up” Pop-up
— Window will appear .

-File Edit View Acquisition Help

D@ & 5% BEEl |12 3456 #|g1828384

RUN1| CCD-CHANNEL 1 [130.00 deg

128.000 | c:\peak388-32bit\612.CHR/DEFAULT.CON glaj\lml'r‘\}G 0.037 mV
Waking-up Pop-up Window will
check connectivity to the GC device,
validate COM port for RS232
connections, and test basic
parameters.
®)
S R ey
= = —
32.000
4 ! 3R] l > l 41
0.000

7.000

UFCR Admin

Internet Links 2010-07-...



GC: Edit- Channels-to Set Oven Temp and other Parameters

79 PeakSimple - convu; R=ETL Xl

File View Acquisition Help

[ Channels... |2 34 5 6 $182 83 é“
Svenl [130.00 deg 1.13 min
Colors... DEFAULT.CON RUNNING 0.183 mV.

Manual integration

Subtract/Add channels...

Smoothing...

Re-integrate Select EDIT- then OVERALL to set or
reset COM port ID

Select EDIT- then CHANNELS to set
temperature and other parameters.

S — P— —_— P—

Q —_— —_— —_—

-32.000

QID Q] ’ }I{)

0.000 7.000

QPCR Admin |
Internet Links 2010-07-...




e GC: Select Channels to Set Oven Temp. other Parameters

File Edit View Acquisition Help
DEEda & 5B Ek|j12 3 456 21828284
RUM1| CCD-CHAMNEL 1 [120.00 deg 1.66 min
128.000 | c\peak388-32bit§12.CHR/DEFAULT.CON RUNMING 0.235 mV

[ Channels &J‘
Channel 1: CED-CHAMMEL 1 Charitel 4: Chatinel 4
Active v Details | Temperature | Ewents | Active [ Details | Temperature| Events |
Display v Display [
Integrate [\ Integration | Components | Postiun | Integrate [ Integration | Components | Postrun |

Channel 2: Chant Channel B: Channel 5

Active [ Detal Temperature | Ewvents | Active [ Detailz | Temperature | Events |

Display [ : \ Display | _

Integrate [ Integration | CoMwgnents | Pogtrun | Inteqrate [ Integration | Components | FPosztrun |

s | b

Channel 3: Channel 3 Channel B: Channel 2 —_—

Active [ Details | Temperature | 3 | Active [ Detailz | Temperature | Events |

Dizplay [ : Dizplay [ -

Integrate [ Integration | Components | Postiun tegrate)[] Integration | Components | Fostrun |

|
\ \\.{ Select to Activate the ACTIVE,
DISPLAY, and INTEGRATE options
for Channel 1 and any others in use.

-32.000
4| k|4 B A »
0.000 7.000

QFCR Admin |

ernet Links 2010-07-...




GC: On Temp Window, Load old profile or Enter new Data

P PeakSimple - COMIT -— =0
File Edit View Acquisition Help
DI &S = BE1|1 2 345 6 #||§182838
RUN1| CCD-CHANNEL 1 [120.00 deg 2.26 min
128.000 | c:\peak388-32bit\612.CHR/DEFAULT.CON RUNNING 0.273 mV
[ Channel 1 temperature control LJ& ]
(cramet: | C\W Select EDIT- then CHANNELS- then
Channels Init temp Hold Ral inal temp i
m 130.00 10.000 0.000 130.00 TEMPERATURE )
Astive: [P LOAD (retrieve a TEMP profile)
S A CHANGE (modify parameters)
oy o 13650 SAVE (store modified parameters for
Active [ . a future run)
Q Display [ |
Integrate |
N =
Q Channel 3: Chann —_
A?tive f_ . 0.00
Display [
Integrate [ _! | 10.000 Postrun
k- Add... | Change... I Remove I
Load... ] Save... | Clear | Print |
Net—
-32.000
el | RIL
_ 0.000 7.000 :
S QPCR Admin \~_‘

Internet Links 2010-07-...




GC: Edit-Channels to enter Description and Detalls

Broasmpe vy, 0 L L .

File Edit View Acquisition Help

D@ & % EELk |12 3456 218283 %4

RUN1[CCD CHANNEL 1 [Ty Select EDIT- then CHANNELS, then
128.000 ] c\peak388-32bit612.CHR/DEFAULT.CON !
r : | To set temperature and other
Channel 1 details
—— e — _ , parameters.
Channels Description: |[EEREREEEEE] End time: 10,000 min
Channel 1: CCO-C S ample rate Default display limits [ Remotestart o) by
bolive v ~ Timebaze Events
Display @ 1Hz Maw: (128,000  mv & 1 & Temperature
" 2Hz e e Post
Integrate v & shs Min [32000  miv . g Pressure oxtrun
3 ™ Gradient
Channel 2: Chan " 10Hz ‘ol
.-’-‘«lctive I - {* 20H: o Datalogoer mode
Dizplay [ " ElHz [ Subtract baseline in channel: I‘I_ - o
n
Integrate [ I Overlay detain charmek ,1_ Poztrun
A N werlay data in channel: Offset: [0.000 —
Channel 3: Char . . . . _
) Relative retention shifts are based ak|0.000  min -
botive [ Gain: |1.000 Events
Display [~ Unretained solute time:|0.000 min )
Intagiate T Decimal places: "I_ Postrun
megiate 2 [ Reverse polarty | Absorbance mode (-1 for autoranging)
bultiply norm area % resulks by |1.0000
——————3 akK | Cancel |
—_—
-32.000
L AR
0.000 7.000
QPCR Admin X — - | == i
Internet Links 2010 LI]"—...|._| Slide7 of 7 | "Office Theme™ | B85 = | 80% @ @ ] _::



GC: Set Channels, then Components

= Peaksrmﬂ_e'-comi L -

File Edit View

Acquisition Help

A s -

Select EDIT- then CHANNELS, then

=] L |

COMPONENTS to define Peaks

D@ & %EBElz |12 3456 18283 %4 /
-
RUN1T| CCD-CHAMMEL 1 [130.00 deg P
128.000 | c\peak388-32bitG12 CHR/DEFAULT.CON ”~
Channel 1 components -~
EOZ.CPT
Channels Peak  Mame Stark End Calibration
1 SOLWENT 0.350 1.000
Channel 1: CLD-C 2 Benzene 1.480 1.820 BENZEME.CAL
Active ¥ 3 Toluene 2.500 2770 TOLUEME.CAL
. — 4 Chlorobenzene 3.430 3.680 CHLOROE.CAL
Display ¥ 5 Ethylbenzene 3680 3420 ETHYLE.CAL
Integrate v __l E m_p-Dichlorobe 5,680 5.920 M-POICHL.CAL
3 7 o-Dichloobenz E.070 B.270 0-DICHL. CaL
Channel 2 Chant
Active [
Digplay [
Integrate [ __l
Channel 3: Chanr
Active [
Display [~
Integrate [ __l
- Add.. | Change... | Remaove | Calibrate... |
Load... | Save.. | Clear | Frint |

Ewents

Postrun

Ewents

Postrun

Events

Pastrun

[THREHET

-32.000

A k|4
0.000

( Admin

. = : Slide9 of 9 | "Office Theme” -
Internet Links 2011 ]"—...|_| &

[E 5 =| 80% (=)

[o)=




BNC connector for 10
base 2 Ethernet
cable

Humidity 5% to 95% (relative)

GC System Type Modular

Depth 56 cm Height 53 cm Width 66 cm
Power Requirements 101V, 120V, 230V
Weight 43 kg
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Chromatography: Gas, Varian 3800

The Varian CP-3800 GC is Varian's top of line Gas Chromatograph with a flexible
platform for single, dual, or three-channel configuration for maximum productivity.

Large LCD screen and straightforward user interface for easy viewing and editing of GC
parameters.

Spacious column oven accommodates three or more columns.

Fast heat-up (100°C/min) and rapid cool-down column oven (400°C to 50°C in 4.5 min) allow for
faster cycle times and increased productivity.

Concurrent installation and operation of up to three injectors and three detectors permanently on
the GC.

Wide range of injectors and detectors to choose from for the most complicated application.
Choose from manual pneumatic control or electronic flow control for all injectors and detectors.

Wide range of autosamplers to choose from for complete sample introduction and preparation
automation.

Itis fully functional as a standalone GC or controlled through the Varian Star Workstation or the
Galaxie Chromatography Data System.

Hot Link to Varian Brochure ... 18 pgs pdf

Hot Link to Varian, Basic Instructions ....pdf

Hot Link to Varian Laurier Sci User Manual

Hot Link to Varian Maintenance/Parts Brochure..patge 13



Users.stlcc.edu/Departments/fvbio/Chromatography_Gas_Varian_gc3800brochure18pgs.pdf
Users.stlcc.edu/Departments/fvbio/Chromatography_Gas_Varian_basicinstructions.pdf
Users.stlcc.edu/Departments/fvbio/Chromatography_Gas_Varian_Usermanual.pdf
Users.stlcc.edu/Departments/fvbio/Chromatograhy_Varian 3800_Maintenance.pdf

Hot Link to Varian 3800 User Manual pdf format (pages included in this document)

TRl a o == = 1 10 ], OO —————————— R PR R
(LT AT T
Instrument SR e
Building a Mathod ..

Automation... .
Activating 1he Gl: Melhul:l_.._.._.. S R R AT
MEKING 8 SINGHE IBEIOM oo ceciiimir o s sersnns s

Do You Meed HElDT ..o cciams s s s s s
GC Control.........occciinianns

Chromatography:

Mo Mot B W R

Gas, Varian ,
Il. HARDWARE INSTALLATION & SETUP
Column Installation ...

8] Manual Table of
Optimum Capillary EE'. Earner Fh:u.l.l Ftal:& aru;l 'I.I'F,-hmh- RPN, | |
Optimum Velocities and Flow Rates for Capillary Eu-lq,lmn5 A —. CO n t en tS .
Detecior, Carrier, and Make-up Gas Flow Rates and Gas T':,-pes. SOOI | i

RN NI e e RS SRR IR REE R R S SRR SRR

. RECOMMENDED PARTS & SUPPLIES
Gas Filters .. TP RURR &
Column and I.I‘IJB-I:‘lﬂr Fiaurruhes'r fur Eaplllarj- E:H-urnrts SOOI &
Calumn Forrulos for Micre-TCD., et e e e SO -
GIASS IMJEEI0F IMBBIS oo oooeoeeoeeeee et eers e stmss st sensenssssscsss T B

Septa ... SRS, |
Coolusmn 'Duv:l"-. Ennnect Knl USSR |

IV, METHOD DEVELOPMENT ..o cicicsimnmerrimmminns s sss sonisssebisnmssss s bbian s mstasnamiass sraseses 1
Recommended Sohents for Capillary Columns .. 1
Recommended Injectar and GC Parameters... . e ters e s e e emeeenettasbbasnrnesesnmne |
Column Installation Measurements for |I‘|]H-|:'[ﬂr5 E DE’rEﬂnrs.-...-..._.. rverranssensmrasrrenpeamsmmssiantanee
Units of Measure . 1

1

Maon-Aetained Eurrq:uunda In-' Gf.': D«Et&clurﬂ- Page 14


Users.stlcc.edu/Departments/fvbio/Chromatograpy_Gas_Varian3800_Manual_Scanned.pdf

Chromatography: Gas, Varian 3800, Keyboard/Controls

. -
, I ACTVE - AN END ] _PAGE _ CURSOR
METHOD ETHOD o
START sTOP M CTRL  TME  TME g ‘A
=
NOT v
READY READY FLK - J-IT;.BLE EDIT -
O w O MEW DELETE CLEAR
LIMNE LINE TABRLE
IEEED - - .-
ACTVATE  EDIT - MENU ENTEY
oy 4k 2% [ HELP  UNDO |
- ey e ek ) m
— BLTOMATION
4/ i B 9

SINGLE METHOD %
O
SELECT/ :
METHOD SEQUENCE  EDIT . ‘ . 4 5 6
(] Sy &
GC CONTROL T ’ 5 5
SAMFL FLOW T
mng"‘"P"E OEL e WJIECTOR  PRESSURE || staTus SETUP
. B H [ | A
COLUMN
SUSPEND msyme] OVEN DETECTOR oUTPUT MENU ' INGR DECR EHTERi
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Action

1. Press SETUP.

1, Choose View Setap/Edil Selup using cursor keys.

1. Press ENTER.

“View Setup” allows you o check the corrent Instrument Configuration. Choose “Edit Semp™
if you want 1o change the Instrument Configuration.

Aathod 1

fAmthod 1 O-00 20.00

(8% |
21
3l
L)
51
&1

EPLT INITRURENT ZETUFP RENU

Edit Tima and Date

Edit Heated Tones

Edit EFLC

Edit Column Parameters

Edit Valwes

Edit Aiscellaneous Setup Parameters

Use CURSOR keys to
highlight section ...

Press ENTER to access section and modily ...

TIME AMD DATE

Month [ day [ year
Time | hour: min: sec

HEATED ZOMES

Drewice installed o cach heaed zone
Temperatare limit
Coolant type (Columm oven, zones 1-2 only)

EFGC

Crutler pressune — atmy'y acunm
Diiaplay wnits - psi. kFa, bar
Minimum flow — gas saver
Make-up gas type

COLUMN PARAMETERS

Length (m)
1D {pm)
Currier gas type (He, H., N.)

VALVES

Valve NMumbers {1-T)
Walve Type (22 choices)

MISCELLANEDUS

Ready-in Contact Svate
FID Flame-out Enahle
Micro-TCD Filament Resistance

Chromatagraphy: Gas,
Varian 3800, Setup, pg 3

Page 16



Action
Press EDIT from the Method section of the kevpad.

Use the INGR or DECR, keys to chosse desired method Chromatography: Gas,
Press ENTER. Varlan Manual, pg 4
Typical parameters for a GO method are: BUlldlng a MethOd

®  Column, Injector and Detector temperatures

—

W

8 Flow or Pressure program, if EFC is installed
®  [Detecior rangs and awtozero
=

Valve program, if performing o manual pneumatics splitless injection, or rotating a
sampling or switching valve

& BI00 AwoSanpler

Follow the method sections bebow o build your GC method.  You can advance to any section by
pressing the appropriate saction key.

The Following Method
Section ... Will allow you to modily these method parameters ...

COLUMM OVEM s Column temperature (isothermal or programmatble)

| ® Stabilization time
a Coolant onfofl
8 Enable coolant on'off temperature

m Coclann pimeoat

INJECTOR 8 Injector temperature {isothermal and programmable)
m Coclant onfoff

s Enable coolant temperatore

; & Coolani timeout

w Splic state {EFC omly)

® Split ratio (EFC only)

FLOW/'PRESSURE ® Fliw + Pressure {1079 + Yalving)
[EFC Only) = Flow (104171061 Page 17




The Following
Method Section ... Will allow you to modify these method parameters ...

DETECTOR m Detector lemperature

R . and I
peccor oot Chromatography:

T Blament temperature and polarity (me programmable )

FFPD =+ PMT voltage. gate width + delay, trigger level G a.S y M an U al y p g 5 y

TS0 bead carrent and power (time programmable)

ECD contact potential and cell current A Ct I V at I n g M et h O d

Detector flow (EFC only)

SAMPLE DELIVERY!

20 Sampling Parameters
VaLVE TABLE

Timed programmed events for splitless injections
(manual 107% anly), or switching valves

& For GCs with valves, consult your cestom plumbing diagram
for programming

Events for a typical split and splitless injection are as follows:

Time split Valve

Splir .00 min O (Splin
Mode

.'f:f I t iﬁ\' Splirfess {06} mim OFF (Splitlesa)
‘-‘. ._,"' Mode 10K} min On (Splat)

Automation

®  Selects Avtomation Mode
® Method Automation Paramelers
®  Prionty Sample

Activating the GC Method

Action
I, Press ACTIVATE from the Method section.

2. Use the INCR or DECR keys to chovse desired method.
3, Press the “ACTIVATE NOW™ softkey.

STNOTE: If you edit the active method, you must re-activate it before running Page 18

an analysis.




Chromatography: Gas, Varian, Manual Pg 6, Single Injection

Making a Single Injection

Use the following procedure if performing a single injection. If you are using the Star
Chromatography Workstation, refer to the instrumenmt”s Operator's Manual,

Contirm that the GC is in the Ready state. The amber “Ready™ light should be illuminated.

If you are making an
injection witha ... Then ... Result

Syninge Inject the sample into the The GC method will

ﬁ injector. automatically start.

Gas or Liquid Sampling | Confirm the sampling valve The ga;m‘ liquid sampling

Valve using an air is in the fill position and the valve will rotate to the inject
aCiuator loop 15 loaded with sample. position and the GC methaod
will start.

@ @ Press START
T s R

STLCC_CPLS;Morrison 6/3/2013
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Chromatography: Gas, Varian, Manual Pg 7 , Status

The Instrument STATUS key allows the user to view the current status of the various components
of the CP-3800 instrument. Note that the current status of individual components can also be
viewed by pressing the relevant key in the GC CONTROL. keyboard section,

The primary status information provided using the STATUS key is the actual component
temnperature, curmier gas flow and pressure (if EFC is installed), and detector analog output signal,
The following is an example of a staius screen for a CP-3800 equipped with a 1079 injector and
FILY. Muote that the status screen reflects the current state of the instrument. If the instrument is
runmning & method, the stams fields will update as the valees change during the ron at a rate of once
per second. IF a component is not ready or faulted, this will be indicated on the STATUS screen.
Mote that the starus screens are presented in location order, Le., Front, Middle and Rear.

Aethod 1 lethad 1 0-00 c0.00

INETRURENT ETlTEE {FRONT} Page 1 of 3 ;
{omponaent _ Iet ::huul :
1879 dwven (9() 250
Caluman Flow fii:-;nj 3.0
folumn Fflisuri {psi) ljZF
Column Oven Tesp (*C) | 50
FID oven (°C) 00 ]

FID Swtput {mv) &.35 ;
e — m— i

20




Chromatography: Gas, Varian, Manual Pg 7, Control

When one of the six GC Control keys is pressed, the user is presented with a split display. The
status information reflecting the carrent status of the CP-3800 appears above the bold line on the
display. The information beneath the bold line is the method parameters of the EDIT METHOD
Mote that the EDIT METHOD and the ACTIVE METHOD may be different.

R T T T
EJ'E F'l"|..|'. #"i—‘- r .-'| :l .-. 1" Fﬂ f.?_ﬂ:lfﬁwr J|+r.-| .'Il o .;I‘- II-II'I- -|- ﬁwb

-|--|I.:||-..:E1 ..il-':'u -I il -q*ll!- i A 'lr,_. e __J'H' U .t-ﬂﬁ!:u;* - _:_..-.“'ill'.:'.:i '.r“" '.:_." J- gt
___Nethod 1 I1-n'|:!1.|;|-|;|! !

Fet (*{y: 50 Actual (=C): 50
SCabiliration Time tmink: 2.00 Tolumn Gwven:

ALOGLUAN OVEN+ Page 1 af 2

| Step | Temp (2C1

Imitisl | 50O
150

STLCC_CPLS;Morrison 6/3/2013 Page 21



Chromatagraphy: Gas, Varian, Manual Pg 8, Hardware, Column

STLCC_CPLS;M

Column Installation
Follow these steps 1o install the capillary column and set gas flow rates:

ol Al o

Cool all heated zones and replace depleted oxygen and moisture traps,

2. Replace cntical injector inserts and septa.
3.
4. Thread the nut and ferrule over the column oa both ends. The ferrule should be installed

Cut 2 cm from each column end.

with the taper end into the nut.
Cut 2 cm from each column end to remove ferrule fragments.
Mount the capillary column in the oven.

Lisstall the column 7.5 cm o the 1079 Injector, measured from the back of the nut.

The 1041 and 1061 do avi require measuring. They are installed all the way up into the
injector,

8. Set the approximate column head pressure,

10.
11
12.
. Set injector and detector temperatures, Do not exceed the column's Ty,
14,
15.

Set the split ratio and septum purge flows (1079 only).

Coanect the column to the detector at the appropriate distance (see Page 18).

Check for leaks using a leak detector. Do nov use soaps or liguid-based leak detectors.
Set make-up and detector gas flow rites (see Page 10).

Condition the column at its recommendexd conditioning temperatuse for two hours.
Run test mixtures to confirm proper installation and column performance.

16. Calibrate instrument and inject samples. Page 22



Chromatography: Gas, Varian, Manual Pg 9, Flow Rate

After conditioning your column, the carrier gas flow rate should be set for optimum separation of
sample components. Since the flow rate is dependent on column temperafure in a pressure
regulated system, it is important to set the carrier gas at the same column temperature for a given
analysis. For comvenience, the carrier gas is often st at the initial emperature of the analysis, For
a slightly faster analysis and improved separation, set the optimum flow rate at the maximum
temperature of the analysis. For critical or hard to separate peak pairs in the chromatogram, set the
optimum linear velocity at the oven lemperature where they elute.

If you have Electronic Flow Control installed in your GC, setting the column flows is as simple as

entering the column dimensions and carrier gas type in SETUP and building the appropriate flow or
pressure program in the Method.

IF you don’t have EFC installed. inject 5 uL of a non-retained gaseous substance compatible with

the detector {Page 18). Calculate the column velocity. then flow rate and split ratio, if applicable,
using the equations below,

Conieman Velopcity, @ fcmisec) =

Columa length (em)

r—

Unretained peak time (sec)

HETF

Ciofmy Flow Rare fmLimig) =

crra i )
" [;\|:':I:':r._-3n|{m'z:|!fﬂ
e - min

apiif Raiie =

8 20 F i a0 Split vent flow {mL, min )
.ﬁ.'l'ﬂr-ﬂ:gﬂ Lingar 1!'5‘“]1::"]' |:,|.|.. cr'sac) ::'.Itum'l'l Ihi'm[t{ﬂll_‘.'llrtin_]
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Chromatagraphy: Gas, Varian 3800, Manual Pg 9,
Optimum Flow Rates

Optimum Velocities and Flow Rates for Capi Nary Columns

—_—— e—————
] Column ID {microns) '
250 320 530 |

Carrier Gas | mL/min CMm/ses mL/min cm/sec mL min cm/sec
He 1.3 45 1.7 35 2.8 21
k- - 1.6 33 2.1 43 | 34 26
o 0.4 14 o5 | 1 | o9 7
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Chromatography: Gas, Varian, Manual Pg 10, Optimum

Flow Rates

Uise the following guide for determining the appropriate gases for your GC system and setting
detector, carrier gas, and make-up low rates,

Flow Rates, mL/min Gas Type
Carrier + : Carrier | Make-up

Detector ~ Make-up | Hydrogen® Air1 | Air2 Gas . Gas
Micro-TCD | Max. < - - - H:z or He i Mone
_ 5 mL{min -
TCDh ! J0030 - - He, N2, Hy, | Same as

i (referemnce ! Ar Carrier

| &as) — ] _
FID ((L020" | 30 a0 ST - He, Hy, N2 | He, Nz
Hame tip)
ECD Al - - ' - N2 ArfCH4 | M2, ArfCHy

i - (He, Ha)** |
Ts5D A 40 175 He, M3 He, N2
PFPD Element specific — refer 1o PFPD Operator’s Manwal | He, Ha, Na -

= - — ~ — e
Inlet Cylinder | 80 psi ) s Bl psi G0 pai
Prossure | ~560kPa [ ~280KPa | 420 kPa | -420 kPa
Frarity (%) | 40,5499 909.999 Lerao Lern
L | I N Grade Ciradde

* Total Hy flow including any used for carrier or makeup gas,
stiee 7 He may be vsed only when capillary column flow rates are <10 ml/min. Page 25



Chromatography: Gas, Varian, Manual Pg 11, Filters

Carrier and detector filters should always be installed to further clean high purity goses, reduce

detector noise, and protect the chromatography system from potential contamination. The
tollowing filters are recommended for GC systems:

Filter

| Deseription

Part Number

Maoasture Gos Filter

m [nstalled l]t['ﬂ.-'l':-l'.'l'l pas tank and GO mbet
a Molecular speve
® Removes waler vapor

® PFilter should be changed when indicator shows
fulter ks spent

CP1797I

| Charcoal Gas Filter

Installed between gas tank and GC inlet
Activated charcoal
Removes organic confaminants

Filter should be changed when mdicator shows
filter 15 spent

CP17972

ﬂ;:.'g:n (ras Filter

STLCC_CPLS;Morrison 6/3/2013

Installed between carrier gas filter and GO inlet
Kemoves oxygen and water vapor
Recommended with capillary columns
Required for ECD

Filter should be changed when indicator shows
filner 13 sp=nl

CPL7970
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Chromatography: Gas, Varian, Manual Pg 11, Ferrules

Column and Injector Ferrules for Capillary Columns

Ferrule |
Column ID Polyimide Graphite Polyimide/ Graphite
Ferrule Size {micrans) (10/pk) (10ipk) (10/pk) '
| N hole - 28R 5010 - 2R-A9L 5000
| 1/16" fitting _
0.4 mm D | BO-250 28-094586-00 | 2E-694583-01 2865 5R0-01
1L/ 16" Fiting B
0.5 mm 1D 320 03-908 361 01 FE-HR456]-01 2R-6458 -0
|/167 fitting _
0.5 mm 10 330 2R-H94552-01] 2R-60d 02 -0 2R-6945K2-0N]
1/16" fitting
5 mm ferrule for - - 03-925342.01 -
SplitSplitkess _ |
Insert { LOT3) ‘

STLCC_CPLS;Morrison 6/3/2013
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Chromatography: Gas, Varian, Manual Pg 12, Micro-
TCD Ferrules

volumn Ferrules tor Micro-TCD
Capillary column connection to the Micro-TCD requires a special series of graphite/Vespel ferrules

[see table below),

Column ID Ferrule ID Ferrule F'll'l.l'llLll‘IllElr
0.1 mm 0.4 mm CPE5889 |
.25 mum D4 mm CPE5889
0.32 mm 0.5 mm  CPa70100
0.53mm |  OKmm CP4T0101

Page 2
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Chromatography: Gas, Varian, Manual Pg 12, Injector Inserts

f_‘aa_upitl_ar}' injector inserts have a direct effect on analysis results. They are chosen depending on the
njection mode (split, splitless, on-column, flash vaporization) and sample characteristics.

® The split and splitless mserts create a homopenous mixture of sample and carvier gas, transter
a representative sample mto the column and minimizing molecular weight discrimination.

= The on-column temperatuse programmable insens for the 1079 prowide quantittive sample
transfer and retain the liquid sample during cold sample introduction,

- T'h:_ﬂusl:l vaporization insert (1061) provides an expansion volume for large samples and
murirmizes non-volatile sample components from entering the column.

Insert variations for all injection modes are available for dirty sample matrices, Labile compounds,
i large volume injections. Inserts shoald be replaced as soon as a loss in chromatographic
performance is seen, Mote that all the 1079 inserts are deactivated.

Description Part Number
| High Pe:-':.*'-:rrmun.:'e Insert o [+ .19I:I4j]|:i*:l-l}|5
i EE m 180 to 320 pm 1D columns ——

E S | ® Croantitative liquid sample transfer —

a0 | ¥ Used for cold on-column injections

B3 |On-Column Insers 01-200109-07

=9 | 5 530 e [ Columns ' —
" Ouantitative liquad sample transfer ) B —
w Used lor cold on-column injections

Page 29
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Description Part Number
Fria Insert 03-918464-01
» Linear split, adequate sample mixing,
instantaneous sample vaporization, bD=C ]
e 34 mmiD :
5 Unpacked Insert 03-918464-00
a | Can be packed with quartz wool,
glass beads, etc. 2= |
g s 34 mmiD
Packed Insert 03-918956-00
» 34 mmiD NN ]

Open Insert

® The narrow bore minimizes dead
wolume, ensuring efficient transter of

03-918466-00

R

0
3 sample to the column. (1079 is
55 shipped with this insert installed,)
'-i s 2 mmlD
D | Unpacked Insert 03-918464-00
& 34 mmlID p=f |
Open Insert 03-925331.00
® Trace analysis, The low surface arca
w makes it ideal for thermolabile and b #‘1
g polar components,
t_,-' f (1.5 mm D
%& Packed Insert 03-925350-00
gE ® Deactivated glass wool packing, Can
e be used in all three modes, For non- EL T i
polar compounds above 1 ng level. - — 1
= 2 mm D
w | SPME Insert 03-925330-00
E; ® For SPME injections = ——]
O | w 0.8 mmID
3 ® 530 um columns only 03-918339-00
T
§ g = Packed column insert 37-000813-00
2% = =

Chromatography:
Gas, Varian,
Manual Pg 13,
Insert Parthos
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Chromatography: Gas, Varian, Manual Pg 14, Septa

Septa allow the syringe needle to enter the GC injector, vet maintain a beak-free seal in the GO
system. They are available in several different types of materials and sizes depending on injector
mxde] and analysis needs. The septum chosen for a GC analysis should exhibit low bleed, resist
leaks, and be easy to pierce when performing injections.

septa should be I-.-"|i-i'LII._g.t:-L1 every 30 to 10D injections or when VOU node a_..:-]ﬁ_n#g in peak retention
time or ghost peaks. It is preferable to change sepla routinely. rather than after leaks develop, thus
minimizing instrument downtime and sample loss. Change the septem at the end of the workday,
then keep the column oven temperature hot encugh to prevent bleed from sccumulating overnight.
Using a needle gusde, a syringe free of burrs, or an autesampler will prolong the septum life
becawse a single bole will be repeatedly pierced allowing easier re-sealing.

STLCC_CPLS;Morrison 6/3/2013 Page 31



Chromatography: Gas, Varian, Manual Pg 14, Septa table

Septa Description Dimensions | Oty Reference
Ultrasep-R™ |m Red silicone rabber 10 mm 25 | 00-996881 -0
w T, 3M1°C 10 mm 100 | 0-996881-02
® Low blecd
® Long injection life
_ m Easy sample imjection
ThermoGreen™  |w Green silicone mabber 11.5 mm 3 | D3-920357-01
]
LE-Z & T 300°C 1.Smm | 50 | 03-920357-02
® Low bhleed
8 Recommended for all 1079,
GC/MS and ECD applications
Standard ® Beige silicone mblber wath 10y s 15 | D0-997628-02
Teflon® face
® T, 250°C 10 mam 100 | 00-997628-03
m Standard septa for Varian GCs 11.5 mm 25 | O0-99T7A30-02
11.5 mm 100 | D0-99T6H30-03
Slze your septa here
10 mm 11.5 mm
1041 On-cool wena [O79 Injecios
1061 Flash Vaporization
Page 32
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Chromatography: Gas, Varian, Manual Pg 15, Connect Kit

This kit simplifies the installation of capillary columns inte Varian injectors and detectors, The kit
contains split capillary column nuts, reusable jacketed graphite fermules (for 2500, 320y, 530y ID
columns) and a column depth scale. No felt tip pen, typewriter comrection fluid or tape is needed 1o
mark column depth for any injector or detector. The split nut design allows you to remove the aut
from the column when the colunm 15 stored without having 1o remove the ferrule. The split
capillary column nuts are knurled so that all tightening can be done by hand, No tools are required,

Included in This Kit (P/N 03-925751-9¢)

STLCC_CPLS;Morrison 6/3/2013

Description Quantity
Column Depth Scale 1 each
Enuried Split MNur 2 each
Chragelvite Jackered Permle 2 each
(0,4 mm ID}

Graphite Jacketed Ferrale 2 each
(.5 mm 1D}

Graphite Jacketed Ferrule 2 each
(.5 mm ID)

Description Quantity Part Number
Graphite JTacketed Ferrule 10 each 03-925384-04
(k.4 mm ID}
Graphite Jackered Ferrule 10 each (3-925384-03
(.5 mm J_D]
Ciraphite Jacketed Ferrule 10 zach (3-925384-D6

(L8 mm D)

— e ———
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Chromatography: Gas, Varian, Manual Pg 16, Solvents

"The choice of solvents for a chromatographic analysis depends on the component solubility,
detector, and the polasity of the analytical column. Solvents should ideally match the polarity of the
column, especially when injecting large volumes and performing on-column or splitless. injections.
MNon-palar columns perform best with non-polar solvents, Polar columns perform best with podar
solvents, however, they also perform well with non-polar solvents.

Below are recommended solvents for non-polar, intermediate, and polar phase columns,

E:nlu_mn Phase Recommended Solvent .l Boiling Point (*C)
Nan-Polar ® Peniane ' 36.1
m 100% Methyl = n-Hexane ' 64,0
m 5% Phenyl, 95% Methyl ® Cyclohexane 20.7
® [agictane e
& Benzens H2i1
® Toloene 1140,6
m Ethyl Ether 34.6
w Methyl tert-butyl ether 55.2
= Methylene Chloride 398
w Carbon Tetrachloride 6d
) & Carbon Disulfide | 46.5
Tntermediare m Fthyl Acetae TT.0
® 1% Flecnyl, 50% Moiliyl & Acctanc a0,
| ® Methyl iso-buty]l ketone | 27.0
- .|"I.I.:E'Il:||1_i'|_r.i [ 8l.6
FPolar | @ Methanol 6.7
m Polyethylene Glycol = Erhanol TR.5
| @ n-Propanol 972
' m n-Butanol L1777

Page 34
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Injector On-Colamn, 1041 1079 1079 1074 10Te
Flash Vaporizing, 1061 Using lsing [lsing Lising
Split Insert | Splitless Cm-Column | High
Insert Inisert Performance
Ingeri
Column For Fier For Fuor For
w Large Bore Capillary [ All All Large Bore | All Capillary
Columng (53 pm 1) [Capillary  |Capillary  |Capillary Columns {180-
s Packed Columans Columns  [Columns Colomns 520 pm 1)
(530 wm 10
Sample 0.1 -5 -5 nl-1 0.5-3 01-5 02-1| 1-5
Vi lume
in pl
Injection 5 h5-1 1o A= | -5 § I
Rane, in
[T1 TR
Injection 005 <001 | ] -0.2 0 (05 - 0.2 0 0 0
Teme
(Meedle
Residence
Time in
ik
Hot Needle 1] 1] i -0 n LI 0
Tume 1n
i
Solvent 1 1 1 1 i L |
Plug Size
in pL
Column [sothermal | Temp. Isothesmal | Temp. Temp. Temp, program;
Cven or temp. Program O lemp, program; | program Initial pemp.
prodgram program Initial =20°C from the
eamg. solvent boiling
207 from paint. With
the solvent larger sample
bailing vitlumes, solute
poing focusing is

paossible with
initial wanp.
10-20°C above
solvent boiling
|_'.'||:ri111.

Chromatography: Gas,

Varian, Manual Pg 17,

Recommended Injector
and CG Parameters
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Copillary Colvmn Inseriion Guide

ECD
10.5 cm

ACYISC:
PR om

1o
r5em

| 4.9 cm

1177
a7 o

TR

Units of Measure

Weight' | Weight! | Volume/
Hame Abbreviation | weight | volume | valume
Parts per e g pginl. | ml/L
Thousand mgmL
gl
Pares per ppam He'g ng/ul. | nL/mL
Million mpkg | pgmL | plil
mg/L
Parts per ppb ng'g e nL/L
Billion pe'ke ng/mlL
ne/l
Puaris per Pt e fg/ul pL1.
Triilion ngkg | pg'mL
ng/L

Non-Retained Compounds for GC Detectors

Rooommonded Honm Retolned
Detector | Compounds
FID MMethane, propanes, butane
TCD Air, methane, butane
ECD Methyvlene chlonde keadspace vapors
TSD Acceronitrile headspace vapors, butane
FFPD» Sulfur hexafluoride, methane, propane,
butans
M5 Carbon dioxide
Micre-TCD | Air. methane, butane

N\
TAY

VA

2
>
Z

Chromatography

: Gas, Varian,
Manual Pg 17,
Measurements
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Chromatography: Gas, FID Defined

FID stands for Flame lonization Detector. What that means is that as the effluent (carrier gas and
any organic compounds) comes out of the column they are ignited in a flame made of hydrogen
and air. The compounds produce ions as they burn. These ions conduct electricity. Changes in
current within the flame are measured and sent to the computer to be seen as peaks on the

chromatogram.
FID is a good general detector for organic compounds, and is able to detect at the nanogram level.

—mm—— Collector electrode

Flame ignition
coil $ @ +300v

Folarizing woltage

—— +—Hydragen

Column
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