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The sample determines the instrument configuration, i.e.:
e Type of Carrier Gas

e Type of Sample Inlet

e Type of Column

e Type of Detector

* Type of Data Acquisition

6820 GC #r#4




Chlorinated Hydrocarbons in Water
by Headspace Analysis

2

1. Chloromethane
2. Dichloromethane
3. Trichloromethane
4. Tetrachloromethane
\v%
15 min

Column: HP-1 (Cross-Linked Methyl Silicone)
30 mx 0.53mm x 2.65 pm film
(Part No. 19095Z-123)

Carrier: Helium, 5.2 psi

Oven: 40C°

Injection: 1cc, splitless

Detector: FID

Applications

Aromatic Hydrocarbons in Water
by Headspace Analysis

1
1. Benzene
2. Toluene
f_,\,__; ——
10 min

Column: HP-1 (Cross-Linked Methyl Silicone)
30 m x0.53 mm x 2.65 pm film

(Part No. 19095Z-123)

Carrier: Helium, 5.2 psi

Oven: 60C °

Injection: 1 cc, split 5:1

Detector: FID

Type of Carrier Gas Effect on

Efficiency and Resolution

Gat175°c
K'=495
N WCOT Column
0OV-101 0.4 um
25m x0.25 mm

10 20 30 40 50 60 70 8 90
Average Linear Velocity (cm/sec)

Efficiency curves for a 25 m x 0.25 mm id
WCOT column with 0.4 um of OV-101.

Hydrogen
(58 cmisec)

Nitrogen
(58 cmisec)

15m x 0.25 mm
Glass WCOT

SE - 52
Isothermal, 150 C

—_ R=137

Effect of carrier gas on the resolution
of n-heptadecane and pristane.




calibration

Multilevel Calibration Curve With Three Levels

Response
1000 calibration curve =
7
e

500 - -
| e
| -
| el

Q0L -
7 .
1 5 10
Amount (ngspl)

The corresponding calibration table, which is the tabulation of the

information used to generate this curve, might look similar to the one shown
in Table O

Calibration Table

Level Amount {(ng/ml} Response (area counts}
2 5 500
3 10 1000

6820 JiE L7 47

Detector
Flow Blocks

Carrier
Chemical

Filters Inlet

Flow/Pressure
Controls

New Split Vent
Trap

L43 Inlet/Detector Pressure
Controls - Standard

2
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Mol-Sieve
Traps

—

Regulators

C %IE'J g Electrometer
Ll

PC

Controller
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» 6890 style electronics
* New keypad and display

Agilent Restricted
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v Inlet Type

=Capillary
Split/Splitless

= Purged
Packed
v' Manual pneumatics

v 6890 style heater/
sensor

16 May 2011 Agilent Restricted
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PRESSLI

“@-

—— Gold Seal

5/4/00

PROOOR
VLY

MLET LINER

"
SRLIT o

Liner

TICHAL
£2

CAPILLARY COLUMN

Capillary Column

“TOTAL”
MASS FLOW
CONTROLLER

SEPTUM PURGE
VENT
4

TOTAL FLOW IN
53.5 ML/MIN

5
1 2
3 4

2- SPLIT VENT]
50 ML/MIN

| |-

Split Vent
Trap

=]

COLUMN FLOW = .5 ML/MIN

3
PURGE
VALVE
“ON"
2

COLUMN

HEAD PRESSURE

BACK-PRESSURE

REGULATOR/GAUGE

The split vent flow will now be
set to 50 ml/min

16 May 2011
6820 update training




6820 Split/Splitless Capillary Inlet Manual Pneumatics

oo e eee

SPLIT
5 Column Head Pressure sy
Gauge :
<+ INCR
1Inlet Total FIOW
(Mass Flow Controller)
TOTAL FLOW
3 Split Ven r——) . ;
INLET VENT
SPLIT/SPLITLESS

Control Panel

INCR =—>

- 2 Column Head Pressure
(Back Pressure Regulator)

COLUMN
HEAD PRESSURE

.4—— 4 Septum Purge Vent
VENT

SEPTUM PURGE

Agilent Restricted

16 May 2011

6820 update training

“TOTAL”
MASS FLOW
CONTROLLER

SEPTUM PURGE
VENT

TOTAL FLOW IN
53.5 ML/MIN

R—

—|

[0 PRIMARY FLOW PATH

-1 REDUCED FLOW PATH

Split Vent
Trap

COLUMN FLOW = .5 ML/MIN

2- SPLIT VENT]
50 ML/MIN

COLUMN
HEAD PRESSURE
BACK-PRESSURE
REGULATOR/GAUGE

Note: The split vent flow will still
remain 50ml/min

16 May 2011
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g fﬁ’fﬁfﬁﬁ KR purge valve

“TOTAL”
MASS FLOW
CONTROLLER

SEPTUM PURGE
VENT

TOTAL FLOW IN
53.5 ML/MIN

2- SPLIT VENT|
50 ML/MIN

| |-

| I
Split Vent 2
Trap PURGE

VALVE

“ON"

| COLUMN

HEAD PRESSURE
BACK-PRESSURE
COLUMN FLOW = .5 ML/MIN REGULATOR/GAUGE

The split vent flow will now be
set to 50 ml/min

16 May 2011
6820 update training

1E 757, 747 Purged Packed inlet

proportional
valve
flow flow pressure septum purge
frit sensor  sensor regulator
Jre—) septum purge
- Fs [ s ST [sPRI= *""\ek

flow control loop

Flow-controlled mode recommended for packed columns
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Separation is a Partitioning Process

MOBILE <<é @ 9>> STATIONARY
v

PHASE

PHASE




Column Types

Open (Capillary)

N

Wall Coated
Open Tube

Conventional Porous Bead Porous Layer
Packed and Layer Column Open Tube
Micro Packed Bead
PACKED SERIES 530 WSCOT (wide) | WCOT (narrow)
LENGTH (meters) 5-10 5-100 5-100 5-100
1.D. (mm) 24 530 3-75 1-25
FLOW RATE (ml/min) 10-60 4-30 1-30 0.3-1.0
PRESSURE DROP (psi) | 10-90 1-20 1-40 5.90
SAMPLE CAPACITY 100ng/peak 100 ng/peak 50 ng/peak

s o ¢ «Column Separation Characteristics

Efficiency:
Ability of the column to produce sharp peaks
Resolution:
Ability of the column to separate two peaks from each other

Selectivity:
Ability of the column to determine chemical and/or physical difference
in two peaks

GOOD GOOD

POOR POOR

11
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v Ef#detectors

— FID
— Micro ECD
v' Manual
pneumatics
16 May 2011 Agilent Restricted

A-1 KN4 12045 FID

e
&
e 8
BN\ <\°\
s [ . > Q;\.’b
Relative [ & & XS
L > > Q’\)
Response o RO IS
i & N
(by wt.) [ & S &
S o o° &
“F & & K S
: S N
2 b <<°\ A
[ D
H H H H H H H
| | | | | | |
H—C —OH H—- C—C —OH H—C—C —C — C—OH
| | | | | | |
H H H H H H H
Methanol Ethanol Butanol

Response is proportional to the number of carbon-hydrogen bonds.
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6820.FID Flow Diagram

L]
Detector ; 15VDC
° voltage
° applied to
igniter
Air .
|, ‘Alr
Vent v
p—
H2 + AUX

When FID igniter is pressed:

- Air vents dropping detector flow to 100 mi/min (2/3 flow) )

- Micro-switch in FID flow block is closed, pressing a “Key” on the main keypad via Flex Cable

- The “Key-press” is detected by firmware, which activates the ignitor circuit on the FID interface board

- FID ignitor circuit applies 1.5 VDC to the glow-plug

- Flame lights with a faint “pop”

- Button is released, restoring air flow and un-pressing the keypad button which is sensed by firmware,
turning off the ignitor voltage

16 May 2011

Agilent Restricted 6820 update training

FID Functional Schematic

_— SR Detector electronics

|

~ - 220 volts

Flame ]
Chassis ground

L7

Jet

I
™~ Column Signal output
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FID Response/Selectivity

FID air supply
CH, Methane in sample
CHO* | Methyl cations
H, FID hydrogen
He Carrier gas
H,O Water
N, Makeup gas

H, & Makeup H, & Makeup

Carrier & Sample

FID Undetectable Compounds

Compounds that yield little or no response from an FID
Rare Gases NH, CS;
Nitrogen Oxides H, COoSs
Silicon Halides co 0,
H,O CO, N,
Perhalogenated Compounds | HCOH HCOOH

14



To ship the ECD:

Leave Heater/Sensor Installed

|
Remove ECD and cap the column fitting %“r;

ECD Theory

Detector Anode - pulsed

with positive voltage -

— Constant Current/Variable Frequenc
Secondary Emission

of Electrons

-e

 ———

Gas Exit

Ni63
Source
Makeup Gas -
N2 or ArMe Column - He, N2 or H2
Carrier

15



Secondary Emission
of Electrons

-e

ECD Theory

Detector Anode -
Pulse frequency increases
= to maintain constant current

Gas Exit

As electronegative

Bola Emimsion

Ni63
Source

Makeup Gas -
N2 or ArMe

sample enters cell -
free electron population
is depleted...

Column - He, N2 or H2
Carrier

6820 Electron Capture Detector - Display

Setting the electrometer to “OFF”
Turns off the pulser to the anode

Agilent Restricted

Front/Back Detector

Output
in hertz

16 May 2011
6820 update training
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5 Gar tF

o FIRELEE
TR RBEE, BrRERHFW, B (Ml ERB IR EEE)
BE5HE43( Cerity QA/QC, Instrument 1 on-line)
(FID)YZAE I B St Rk
U-ECD FTRI{E Iz
R o

© BIREER
OVENRERZ 53850°C, {HlgS(FID<100°C)
BHPA A3 A,

BT BRI

Main functions
easily accessed by
selecting 1 of 4

Views

smgl-Euyu}mouaaM RackTine Flot || Coniguraion |

]T::-:nn?{n, jisnuns: L 4 FOR Suberet |Am=lad |

Sub-functions o } -
accessible by i a0 1] 0 m
selecting a 2 . e c 2 Zero Laal Y | it Sigrial 4|
Page View E'

| wirtual-G820: WorkList is Processing.
Stan Pouse Abort Help
™ Astomaic Worklst Sian
Position [Sampie | Pause | Location | Tima. min | Matkod [Fnsults [Notos
Cumant | SAMPLEL & Manunl 3363 Firnt Connectn =
1 SAMPLEZ & Mamal 3363 First Connecticn

I 6520 SeapLE2 insanac Somple n work it |2003-7:30 215685

16 May 2011
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[ Agilent Cevity - Instrument: Denzene (D8492)
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" Ircremert Sample Postion
[Deno Lo 0. =] foea 107 P lepecs Teaver Yl 6 Skt | Advanced.. |
anteiter
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Cumvert method De Lind OF
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Instrument Status
&
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o
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HERR LIRS 38

HERR O

ek

b IR 6 B T
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GCfaabf — | LRI

Replace Septum

_.

Septum nut

Septum

o/n S1EL-47ET

ERER
BEHAE (hand tight)




Purpose:sample evaporated complete in gas phase
Replace :

« peak shape degradation

« poor reproducibility

« sample decomposition

« Ghost peak

RN RRRN)

Liner 77L&

=c SO TR EERE, 870uL s 5183-4647
= | %%, 900uL ANy 5181-3316
i F:3% Pk, 2mm ID, 250uL HAER 5181-8818
= i) pEizEEA, 870uL I3 5183-4711
= | 3231k, 900uL Royif 5062-3587
=< o= g, s00uL o 5181-3315
| 1.5mmID, 140uL HER 18740-80200
E | 2mm ID, 250uL HER 18740-80220
| 4mm ID, BEFSHE, 990uL IR 19251-60540

20



O-ring can become deformed or
“flattened” over time when compressed
between the insert retainer weldment
and the inlet body.

Slide new o-ring over liner about %" and
drop liner into inlet. Liner should contact
the Gold Seal. Gently tighten insert
retainer on the inlet weldment.

r 9

Normal o-ring Deformed o-ring

\ / Splitless Liner  Split Liner
5062-3587 5183-4647

liner

Remove the column and reducing nut.

Clean or replace seal and washer.

. . H H el

Trim and reinstall column. |
.

4- 6 mm

Mark

21



o ZCEREERNM - traB E UL
HIZRE » (& HIE— 2 HET B

o BEEHEHERRE T I
BET

o FHIEEESERE ESTE

o FHFHTEEER T TP IRAT B

V-3

' i m—// ST EASR (5188-5367)
@ © RRARAEVEA VR D)

Why replace ?
oxygen
sample loss
poor retention time reproducibility
increase of noise

22



GCZEEfir'E 6890 GCEH 2245 T B 5890GCHE L2 4 L B

Split/splitless Inlet B Hferrul 4~6 mm B Hferrul 4~6 mm
Inlet

Purged packed Inlet B Hiferrul 1~2 mm By Hferrul 2 mm

FID/NPD fFEIEZE THL mm fREIE R T mm

TCD fFEIEZE THL mm fREIEZE T L mm
Det.

ECD/UECD BHTHIGZENUZ 7011 mm B TEIRZENUZY75 mm

FPD A TEI % Ferrul4y153 mm A TEIN Z NUt4J162 mm

(NEW FPD 145 mm)

1 EFeERrA AR (R ORIGHES) R

2. EEJF‘:ES@% s R EEEFEYF T » Ano-hold ferrule(5181-3308)EH{+:1H
It
S RFEREESEE D L @R E(RE B R EEEE R R)
4. UJEIBMEREL O - R il ARH HERHTRERS - IEREI T &
%@gg?fg%@%f » BRITERIR AR R - e - 50
S
5. %ﬁrifﬁﬁﬁﬁi » s 2 15-30min - DIEERRO2 (siis g /i
17
6. BHEAMLR > FEFHERE LRSS - FISFHRESN T AN RS AE
7OREA R AR RE 205 G BT IRE 2 s fE)
‘EGHYE2/ N\ (5% O N REREDEEFE) - R
» R TR S T 2
#7zsblank baseline Z&EE (FEFEHIZEE » 2~32%)
TBEHE 2 B R FE T - LIE S [RERIF -
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1.Physical damage to the polyimide coating
2.Thermal damage

3.0xidation (O2 damage)

4.Chemical damage by samples
5.Contamination

~ ¢ A-2-1Physical damage to the polyimide

Examples of Column Cuts

5 Agilent Technologles

24



Thermal Damage

Degradation of the stationary phase is increased at higher
temperatures. Breakage along the polymer backbone.

c:|H3 C|H3 (" cH,

Si Si Si
R NN N

CH;, CH;, CH,

Dimethylpolysiloxane

T4 Agilent Technolagles

e 13

Gas purifiers

Configurations for Carrier Gas Purifiers

Indicating High Capacity Indicating
Moisture Trap Oxygen Trap Oxygen Trap

¥ Agilent Technolagies

25



A-2-4+~Chemical damage by

amples

Chemical Damage

Bonded and cross-linked columns have excellent chemical
resistance except for inorganic acids and bases

HCI NH, KOH  NaOH
H,SO, H;PO, HF etc.

Chemical damage will be evident by excessive bleed, lack
of inertness or loss of resolution/retention.

T4 Agilent Technolagles

e 43

6-3 /7 17 R £ -F1D Parts Explosion
S

Insulators————— —Igniter

Collector

Insulators
Detector boards

(upper/lower)
Detector palette___

Plumbing block>~ g

| Sty |

Q\ Adapter

26



AT A BN E AL
FID MR S0 i Mg TH 3
AN RIR L Jn DAL 73

’

HLFID W2 e B iaflas b

PR SEFEFER FID HEHE, BN
TN BAN A L I ) VAR,
AT N i 5 3

77 38 ¢ P A S 78 A Y FIDRE
B, #{F9% 18710-20119

* ¥ FIFANPD Al FPD IS HME e 2 — R

FID. Typical Problems

* Flame blowing out or not lighting
* Spiking

* Low sensitivity

* Noise

e Drift

Spiking Baseline

I 1 owWSs

-Valves switching, leaks

DRIFT

27



Electron Capture Precautions

CARRIER GAS ..ot dry and pure - 99.9995 %
SEPTUM i low bleed (precondition)
SOLVENTS ..... clean, preferably hydrocarbon NEVER halogenated

QUANTITATION ittt check linearity

7 -2Eu-ECD
Hru-ECDIREREHF ™ B EEHME RS m (L A R R) 15
FEOVEN 250°C,u-ECD 350 °C #t#Eovernight, 12 E 4

uElectron Capture Detectors

Micro Electron Capture Column Installation - using Mixing Liner

(Compatible with 5890/6890 ECD)

Indent

uECD
Mixing Liner
P/N G2397-20540

Insert Column to Indent and 7
withdraw 1-2 mm - i
il

If column ID <.20 mm, 19 + 1 mm
Install as shown below:
Final MUG
Mark
" L Adapter
— = Installation
| 70 + 1 mm ‘
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