
Muliple Gas#3 plus Sulfur 
GC Configuration 

   
The SRI Model 8610C Gas Chromatograph 
( GC ) configured as a MultipleGas#3 plus 
Sulfur is designed to measure H2, O2, N2, 
CO, CO2, H2O, C1 through C5 hydrocar-
bons and also H2S, COS/SO2, and other 
sulfur molecules such as mercaptans, CS2, 
DMS, DMDS, Thiophenes and more in a 
single analysis. 
 
 
 
 
 
The GC is equipped with three detectors: 
 
The Thermal Conductivity Detector ( TCD ) 
measures all non-sulfur molecules from 
500ppm to 100% 
The FID/Methanizer detector ( FID/meth ) 
measures hydrocarbons plus CO and CO2 
from 1ppm to 50,000ppm 
The Flame Photometric/FID combo detector 
( FPD/FID ) measures all sulfur molecules 
plus hydrocarbons. 
 
 
 
 
Inside the column oven are three columns. 
 
The Haysep-D ( HD ) and MoleSieve 
( MS13X ) columns together separate H2, 
O2, N2, CO, CO2 and C1-C5 hydrocarbons 
as well as water. 
 
The 60meter MXT1 capillary column sepa-
rates the sulfur molecules and also hydro-
carbons from C1-C10 
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Muliple Gas#3 plus Sulfur 
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The 60meter MXT1 capillary column 
is connected to the Haysep-D column 
using a “tee” fitting.  When the sample 
is injected, it is split so about half the 
sample flows into the HD column and 
the other half flows into the capillary 
column.  Notice how the cap column 
is inserted into the sample delivery 
tube in such a way that the sample 
splits cleanly.  If the connection is not 
made in this way, the peaks will not 
be as sharp. 
 
 
 
The other end of the capillary column 
is connected to the FPD/FID detector 
using a Swagelok nut and graphite 
ferrule. 
 
 
 
 
 
The TCD and FID/methanizer detec-
tors are connected in series, so all 
molecules exit the HD/MS13x col-
umns and flow first through the TCD 
and then exit the TCD and flow into 
the FID/methanizer via a 1/16’ stain-
less steel tube. 
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A 10 port Valco gas sampling valve is 
mounted in the heated valve oven. 
 
 
 
 
The valve is plumbed as shown in the 
diagram.   
 
 
In the Load position the 
carrier gas flows 
through the three col-
umns and into the de-
tectors but the sample 
loop is isolated so sam-
ple can be loaded into 
the loop. 
 
When the analysis is 
started, the valve ro-
tates to the Inject posi-
tion so the carrier gas 
now pushes the sample 
out of the loop, to the 
“tee” fitting where it 
splits into two paths. 
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The sample loop is loaded with new 
sample by flushing the loop with 10ml 
or more of fresh sample.  The loop it-
self is 1ml, but it takes 10ml to com-
pletely flush it.  Sulfur compounds like 
H2S can be lost on active metal sur-
faces, so we use a special kind of tub-
ing to make the loop called “Sulfinert”. 
 
 
Sample can be pushed through the 
loop with a syringe, or it can flow con-
tinuously, or it can be pulled through 
with suction ( vacuum pump ).  For 
sulfur compounds it is important to 
use Teflon tubing to avoid losses. 
 
 
 
The GCs temperature program and 
event table is set up 
as shown.  Users 
may expect to make 
modifications de-
pending on the exact 
molecules being 
measured.   

1ml Sulfinert loop 
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Since there are four detectors, 
the PeakSimple software will 
show four chromatograms  
simultanouosly on the comput-
er monitor. 
 
 
 
 
 
Zooming in on the FPD chro-
matogram you can see Hydro-
gen Sulfide ( H2S ), Carbonyl 
Sulfide ( COS ) and Di Methyl 
sulfide ( DMS ).  The FPD is 
blind to hydrocarbons like me-
thane. 
 
The FID part of the FPD/FID 
combo detector detects me-
thane and DMS ( C2H6S ), but 
does not detect H2S and COS 
since the FID only detects mol-
ecules with carbon-hydrogen 
bonds.  When the FPD/FID 
combo detector is optimized 
for best sulfur detection, the 
FID sensitivity and range is re-
duced to less that what a nor-
mal FID detector would deliver. 
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The FID/methanizer detects all 
hydrocarbons from methane to 
hexane and also CO and CO2 
which are converted to me-
thane by the methanizer.   
Detection from 1ppm to 
50,000ppm are possible. 
Shown are methane, CO and 
CO2 at 1000ppm. 
 
 
The TCD detects Hydrogen, 
Oxygen, Nitrogen, Methane, 
CO, CO2, Water and all mol-
cules with boiling points below 
hexane.  Detection of most 
molecules is possible from 
500ppm to 100%.  Hydrogen 
can be detected from 10ppm to 
100% if using Nitrogen or Ar-
gon carrier, but this increases 
detection limits for everything else 
from 500ppm to about 5000ppm. 
With helium carrier detection limit for 
hydrogen is about 10,000ppm to 
100%. 
 
In some cases, the GC can be 
equipped with a second TCD detec-
tor , valve and column specifically to 
detect Hydrogen while helium carrier 
is used for the other molecules. 
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