PRE-CONFIGURED GCs
Mud-logger

System Overview

TheMud-logger GC system isdesigned to provide acontinousreading of total hydrocarbonsinagas
stream, while periodically performing achromatographic separation of the sampleto determinethecomposition
of the sample gas stream. Thisisaccomplished
with aflow restrictor for the monitoring FID
(#2), and 10-port gas sampling valve & W et
sampleloopfor thespeciation FID (#1). s e
In the temperature-programmable = ‘G~ =
column oven, the 3-meter Hayesep-D '
packed column efficiently separatesthe
condtituent hydrocarbons pesks(C,-C)).
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Inthe heated vave oven, the sampleinletissplit between the 10-port
gassampling vaveand therestrictor. Therestrictor controlsthesample
— 30uL sample | flow ratefor thehydrocarbon monitoring FID (#2). Thegassampling
loop valve periodically injects the
contentsof thesampleloop ontothe
column for speciation by FID #1.
Inthetemperature-programmable
(ambient to 400°C) column oven,
Sample in Sample out the 3-meter Hayesep-D packed
column efficiently separates the
hydrocarbons up to C,. Valve injections are automated by the built-in
PeakSimpledatasystem, and thetiming isdetermined by the user.

3-meter Hayesep-D
packed column

Designated asFID #1, the speciation FID signal occupieschannel 1. FID #2, thetotal
hydrocarbon monitor, isdisplayed on channel 2. Using Datalogger mode, PeskSimple
will display ascaled and calibrated result in large numbersfor at-a-glancevisibility.
PeakSimple has an alarm function which you can set to alert you when the system
receivesout-of-rangereadings. A built-in, “whisper quiet” air compressor suppliesthe
combustion air for both FID detectors.
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Theory of Operation

Thesamplegasstream isconnected to the bulkhead fitting on thefront of thevave oven. Insdethevaveoven,
thesampleflowissplitthrougha®T.” Ononesdeof the T, theflow isdirected through arestrictor, through the
sampling loop onthe 10-port vave, and onto the columnand FID #1 for

separation and detection. The other sideof the T directsthe samplegas ——|

stream through amuch longer restrictor, and onto FID #2. ..,..__’_

o)
FID #2 FID #1

A 1 9
10-port gas sampling valve

with 30uL sample loop The sample gas stream -y
is connected here.

7ft. restrictor
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“Tee”
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The 10-port gas sampling valveis plumbed to backflush the column to the detector. At an automatically
repeating timeinterva controlled through the built-in PeakSimple datasystem, the gassampling valveinjects
the contents of its 30uL sampleloop into the Hayesep-D column. There, it isseparated into the constituent
hydrocarbon peaks, which are detected by FID #1. In the LOAD position, the carrier gasflowsinto the
columnwhile samplegasflowsthrough the sampleloop and out to vent. Inthe INJECT position, thecarrier
gasflowsfirst through the sampleloop, then sweepsthe sampleinto the Hayesep-D column.
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General Operating Procedure

1. Setthevalveoventemperatureto 90°C.

2. For FID #1, set theamplifier gain switch to MEDIUM. For FID #2, set thegain
switchto LOW.

GAS FLOW RATES
[ CARRIER 1: FID 5 PS 0 _,1‘

3. SettheFID hydrogen flow to 25mL/minute, and the : . o -
FID air supply flow to 250mL/minute. Theapproximate || ARRERZ : 5 i
pressuresrequired to achievetheseflow ratesare printed P&T PURGE: : PSI = i
ontheright-hand side of your Mud-logger GC. HYDROGEN 1: IE'D" miom:[ 20 | psie | 28 | meo
HYDROGEN 2: : Pei - o
AIR 1 _.hrmlmmlﬂlé; ERL R ] enlimin

4. Igniteeach FID by holding up theignitor switch for acoupl e of
secondsuntil you hear asmall POPR. Theignitor switchesarelocated
onthefront pand of the GC. Verify that theflameislit by holding
the shiny side of chromed wrench directly infront of the collector
outlet/FID exhaust vent. If condensation becomesvisibleonthe
wrench surface, theflameislit. To prevent flameout, set theignitor
voltageto-750 by adjusting thetrimpot onthe“*FLAME IGNITE”
zonewiththe supplied screwdriver.

5. Connect zero gasto the sampleinlet at 10psi. (Zero gas has no hydrocarbons).
Zerothe FID #2 signal by clicking on the Auto Zero button on the left side of the Q
channel 2 chromatogram window.

Auto Zero
+— button

6. Disconnect the zero gas, and connect calibration gas standard (typically 100% methane) to the sampleinl et
at 10ps. TheFID signd shouldincrease gpproximately 300 millivoltswhilerunning 100% methane.
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General Operating Procedure continued

Channel 2 details
7. In PeakSimple, openthe Channel details | ...y s tosaer D End tine: [E000 | min
didog box for channd 2. The Datd ogger mode .
areaisinthelower right corner of the Channel “Sample rate) - ~Defauk display friks— 7] Bemote stast [~ Control by——
detailsdialog box. Click in the checkbox to i L Masc [2500.000 | WV | 1i00es quoup-y | © Tempesalure
activate Datal ogger mode, then enter thegain = ;:z wir:[750000 1 o | | ® Main © Pressue
factorwhichwill multiply the300 millivoltsgna O 10He O a © Gradient
to produce the desired concentration unit. For © 20Hz D stalonner mods
e(anp|e: B0 Hz "] Subtract bazeling in channet Il_ : %g
i I Ort
I Dveray data in channet [1 Offeet. [G05 ]
300x.33=100 If the des' red Unit iS Relative retention shilts are based at|0.000 | min Gaine 'F
ggoc)?ggg; 1.000.000if the desired Uneetaned solute ime:[0.000 | min Decinal |. i
= y y ECAmAal pIAcEs
unitispartsper million (ppm). ok | | cencat | I for suscrsnging]
. . . . 158 poss [EETRTAT TRUETFALT B i
TheFID #2 signal timesthe gain factor will
display inthechanne 2 chromatogram window. Q 1 0 1
E .
25 B ‘;‘:IILILI_I LILH

I | | 8- Enter anisothermal temperature program inthe Temperature
Program dialog box. For example:

Initidd Temp Hold Ramp Fina Temp

Time Lot

LR
0D G DM VALVERT LOADARIECT|

1 R 180°C 15.00 0.00 180°C
9. Typeinan Eventtable. Example:
Time Event
0.00 Zerosgnd
0.050 GON
2ad | Lhange | Hemave | Descnts | 400 G OFF
— ,—ll =) =) | 10, Starttheanalysishy pressing the spacebar onyour computer
( Event table ) - | keyboard, or by pressing the RUN button on thefront of the GC.

11. In PeakSimple, input the retention windows (“Add
component”) toidentify theindividua hydrocarbon peaks (methane, ethane, propane, butane, etc.) Calibrate
theindividua hydrocarbon peaks.

NOTE: TheMud-logger GC systemisplumbed for backflush. Thisgivesyou the option to set thevalve
program to backflush the heavier hydrocarbons after the desired peaks have been separated. For example, if
your gpplication required separation of hydrocarbonsupto C,, you could set thevalveto backflush after the
elution of the C, component(s), and all the heavier hydrocarbonswoul d together produce onelarge peak. See
the* Expected Performance: Column Backflushto FID #1” page.
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Expected Performance

Total Hydrocarbon Monitoring with Simultaneous Chromatographic Separation

Thetop chromatogram window ischannel 1, displaying the FID #1 signal responseto avalveinjection of
natural gas standard. The bottom chromatogram window, in Datalogger mode, showsthe concentration of
hydrocarbonsinthedesired unit. Designatethe unitinthe Channel detailsdialog box, in the Datalogger mode

section.

FID #1 gain = MED
FID #1 temp = 150°C
FID #1 ignitor =-700
Valve temp =90°C

FID #2 gain = LOW
FID #2 temp = 150°C
FID #2 ignitor =-700

Events:
Time
0.000
0.050
4.000

Temperature program:

Initial
180°C

Event
Zero
GON
G OFF

o PeakSimple
File Edil  Yiew Acquisdion  Help

DEEHP &S - EE L

COM1

1.2 1 4 5 6B #

B1gz2gade

30 ul MATURRAL

FIC

258000

CAPEARAD 201 8503 chriDEFALILT COMW

WMETH

£l

3 r}-EuTANE

b C3+

FID MONITOR

CAPEARIDW 261 sb03 chriDEFALILT CON

12.7

16,000

ale]a
agon

I-IIIF

T.000

Hold Ramp Final

100.00 0.00

180°C

RESULTS:
Component
Methane
Ethane
Propane
Iso-butane
N-butane

C5+

Retention
0.616
0.900
1.500
2.566
2.916

7.533

Area
7175.4520
1836.1900
1864.8260
1186.8560
1258.8330

989.2620
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Expected Performance
Column Backflush to FID #1

TheMud-logger GC system isplumbed for backflush. Thisgivesyou the optionto set thevalve programto
backflush the heavier hydrocarbons after the desired peaks have been separated. In the example below, the
valvewas set to backflush after the el ution of ethane, and the C,-C, produce onelarge peak.

Sample: 1mL 1000ppm C,-C, standard
FID gain = HIGH

FID temp = 300°C
FID ignitor =-600
Valve temp =90°C Bl PrakSimple < COM1

File Edit Yiew Acqguisstion Help
DEES S| BE||12 345 6 3| 515285
TWL 1000 PPw C{FID
2042000 | AOE R IP00- 8IS 3804 chaDEF ALILT CON
w
-
=
@ |
Eyents: E I | |
Time  Event A —— (1 — |
0.000 GON E g T / |
3.000 G OFF & | '
|I-| | | . C3-C6 I:
I | II
-204 800
|k I o I L !1 I L]
oo 7.000
Temperature program:
Initial Hold Ramp Final
70cC  1.00 10.00 220°C
220°C 5.00 0.00 220°C
RESULTS:
Component Retention Area
Methane 0.733 3530.1805
Ethane 2.200 13632.4805

C.C, 4583 1112095330



