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Introduction

C1 to Cb hydrocarbon streams can contain significant to trace ~ Sulfur Chemiluminescence Detector (SCD) or Pulsed Flame é _ ) The detection of low ppb levels H,S and COS in
- : " - - - L Table 1. SCD settings when SCD ( ] ) : - .
amounts of volatile sulfur impurities. It is very important to Photometric Detector (PFPD) it is necessary to use large ) hydrocarbon streams is an important analysis with many
: SUITHT vHie Letet ) sk e is mounted on FID Sulfur compounds and hydrocarbons in LPG _ ortd| _
analyze these impurities since these compounds can be volume injections in order to reach the detection limits. When Figure 2 shows a chromatograms of sulfur compounds in LPG matrix. challenging aspects. The combination of high compound
crltlcl:al to _flnal product [_)urlty as well as p0|son_|ngf0f c;)stly injecting these large volumes GC column_s will show ma’Frlx m cos 0 sign Ethyl mercaptan shows peak broadening from column overloading caused rea_ctlylty_and low detectlon_levels require careful
catalysts in 'Fhe_z processing stream. The analysis o -sul ur overload phenomena and_ the detector W|II_ _sh0\_/v quenching Burner temperature 800°C H S D signa by the large amount of the n-butane matrix. optimization of many analytical paramet_ers. The_G_C column
_compounds IS |m[-)ortanfc not only |n-the pejtroche(nlcal effects which will cause inaccurate quantification. Vacuum of burner 450 torr : g has always played a key role and sometimes limiting factor.
industry but also in environmental, industrial hygiene and s = When the SCD detector is mounted on top of the FID detector
food product licati If dsinb ' i f sulf ' Reactor hydrogen flow 40 mL/min = . : - i i
ood products applications (sulfur compounds in beer or wine, ~ This poster shows examples of sulfur compounds analysis approximately 10% of the FID exhaust gases are drawn into the SCD The Agilent J&W Select Low Sulfur used in a GC with a
b_ev_:ra_ge ?radetC_OZ an:lysw,fetc;ﬁ. Lowerll-ngtgf detection wi;(hin vgrio_us h(yj/c:(roclarbc:n stlrealr?s usinlg a spef:ial g(l';_gT Reactor air flow 5 ml/min burner through the restrictor. Therefore the sensitivity of the SCD drops sulfur spedcific detecto:, sulc_h ahs Zn SCI?), can de’_cect sulfur
imits is of great importance for these applications. column designed for low level sulfur analysis using : : tetrahydro- 0 : . compounds at a trace level in hydrocarbon matrices as a
. g . .. . . . thiophene .

| Ozone air pressure 5 psig hioph to around 10% of the signal that one would obtain if all of the column p y
Oua_ntlflcatlon limits for sulfur compounds as hydrogen detectpn. This column has very low to non-eX|s_tent _ m:r:mlan cs, effluent went to the detector. For analyzing very low concentrations in result of_excellent s_eparat|on of the sulfur compounds and
sulfide or methyl mercaptan can be down to low ppb levels. adsorpt!on of low molecular weight sulfur species V\!thh Table 2. FID settings when SCD dimethy ot bty LPG bulk it's not recommended to use this detection technique. the matrix. Sepafatlon of the matrix from the sulfur

results in near 100% sulfur responses at concentration levels is mounted on EID o sulfide mercaptan compounds eliminates the quenching effects caused by the
A:tccurate_ detectu:]n Itl)f sqlfur _(I:_ﬁmpG%undsl|n_I|gi}ttlr1]ydrocarbon ur}:iher 100"ppt;._Th(i Uﬂl(]l;e hlglr:cly retentive Ztatlonzlry phase M \ merca\pt‘an /LL.. The SCD detector by itself can’t measure hydrocarbons but quenching can matrix. TI:;S [_)rrrc])wdels a better_rdesponse fdor the sulfufr
streams is very challenging. The GC analysis of the more with excellent inertness for sulfur compounds enables compounds. The column provides a good response for
reactive volatile sulfurs, such as H,S, COS and mercaptans, is  consistent and reliable detection of H,S, COS and Temperature 300°C | | ' ' | | | | | | | | | b-e obser_ved when 2 hydrocarbpn and sulfur compound elute at the same reacfive sulfur com oundrs) such as gH S makri)n detections

_ ' A ' A _ 2 4 6 8 10 12 14 16 18 2 2 2 2 time. This GC column can provide separation between the hydrocarbons -0mp ' 29 g

complicated because of absorption in the GC system and mercaptans from 10 to 100 ppb in light hydrocarbon streams Hydrogen flow 30 ml/min Time (min) and the sulfur compounds as can be seen in Figure 2. of 20 ppbv possible.
capillary column, which results in low responses and poor with excellent separation characteristics between the Air flow 400 mL/min ‘_ _ o
peak shapes. In order to analyze these compounds at ppb hydrocarbon matrix and sulfur compounds to avoid detector _ Figure 2. Sulfur compOL_mds (1 ppmv, about 150 pg S on column) in Although this is a PLOT column, no spikes will be observed
concentration level with sulfur specific detectors like the quenching. . Make-up (N,) flow 30 ml/min LPG matrix analyzed with SCD detector mounted on FID detector. ) because the column does not shed particles. It can

therefore be used safely combined with switching valves.

- 4 A4 _ - N )
Experlmental r ) _ ) Table 3. SCD Detector Settings Table 4. SCD Detector Settings
H,S. COS and mercaptans in propylene matrix M M Sulfur compounds at approx. 30 ppbv References
Sulfur compounds is LPG Sulfur compounds in propylene oos 0 0
GC Settings GC Settings P Propy UUEHENEECID ] Gl SUinetemRorz R REODKC y “Volatile Sulfur in Natural Gas, Refinery Gas, and
Column: Agilent J&W Select Low Sulfur, Column: Agilent J&W Select Low Sulfur, Vacuum of burner 370 torr Vacuum of burner 400 torr i iaphans Liquified P_etroleur_n G_as", Roger L. Firor, Agilent
60 m 0'32_ mm (p/n QP8575) _ 60 m 0.32 mm (p/n CP8575) Hs Reactor hydrogen flow 40 mL/min Reactor hydrogen flow 40 mL/min n Technologies publication 5388-2791EN
Oven: 65 C (18 min), 50 G/min, 185 C (6 min) Oven: 65 C (5.5 min), 10 C/min, 170 C - - —— P—— - | oS
Carrier gas: Helium, constant flow Carrier gas: Helium, constant flow, 2.0 mL/min | eactor air flow mi/min eactorair fiow mi/min “The Analysis of Sulfur Components in Various LPGs”,
2.0 mL/min for SCD mounted on FID Injector: 200 C ovapan Wt Ozone air pressure 5 psig Ozone air pressure 5 psig Coen Duvekot and Edwin Hollebrandse. Agilent
;.OZOmCL/min for SCD only Injection volume: 1 mL, split 10:1 wimresen merenpan et dimeti Technologies publication SI-01589
Injector: Injection: Gas sampling valve L e ] e
ot : : : — I\ e b : .
Injection volume: 1 mL, Spl'? 100:1 for SCD mounted on FID 2 4 6 8 10 12 : 2 4 s 5 om un w ® W oW m oW ® Capillary Column Selectivity and Inertness For Sulfur Gas
20 pL, split 75:1 for 30 ppbv and 100:1 for 20 , Time [min] Figure 3 shows a . . Time (min) J - -
ppbv using SCD only " LFi ure 3. Elution of 400 ppbv H,S, COS and merca tansJ chromatograms of sulfur Figure 5 shows a Figure 5. Sulfur compounds at 30 ppbv concentration érr:alyms; " I_Ighht gdeOCEIFOHAS”UeaIEn?/_BK o d
Injection: Gas sampling valve g ' PPBY Hzo. ptans. compounds in propylene chromatograms of sulfur level analyzed with SCD detector. romatography, Jason Ellis, Allen K. Vickers an
) . matrix. The peak broadening of compounds at 30 ppbv - \ Cameron George, Fuel Chemistry Division Preprints 2002,
- - Linearity of active sulfurs on the Select Low Sulfur : concentration level. The H,S, COS and methyl mercaptan at approx. 20 ppbv 47(2), 703
Results and Discussion methyl mercaptan is due to the o of the SCD 2
w0 | large amount of propylene combinafion OT the < _
. _ matrix. The propylene matrix detector and the Agilent J&W e cos Installing the FID Adapter for the Dual Plasma Burner,
Commonly applied PLOT columns for light sulfur analyses are often based on porous 700 elutes between COS and Select Low Sulfur column Agilent publication G6600-90024
silica adsorbents which exhibit low response of H,S at these ppb concentration levels. In 2100 * s methvl mercantan provides the right solution for
contrast, the new column exhibits near 100% sulfur responses at low concentration o Y ptan. analvzina low level sulfur F inf -
_ " . ' . yzing or more information
levels. The stationary phase shows a good permeability and sample capacity resulting in 3 —Linear (H25) = 0999 In Figure 4 the linearity of H,S compounds. For H,S, COS and
an excellent matrix loadability performance needed for these trace analyses. o0 :t:;ui:.,f oo C0S and methyl mercaptan izs' methyl mercaptan even . To access Agilent’s Literature Library for application notes,
N _ 5 . "0 - ron shown using the column in analyzing 20 ppbv is no mercaptan visit us online at www.agilent.com/chem
The column exhibits an excellent mechanical stability which is evident from the zero o : roblem as can be seen in
. ) » ) . , I combination with an SCD P NP Yo et
particle loss under demanding flow and backflush conditions. The stationary phase s wm m m m @ w detector figure 6. b ‘ st s ]
shows good selectivity between H,S, COS, mercaptanes and hydrocarbon matrices thus Fiaure 1. Adilent 355 Sulfur Concentatonppb] ' L S Please leave your business card
avoiding detector quenching phenomena for sulfur compounds. ch g | - A9 D \ / F 6 H2S. COS and vl 50 oob / - - -
emiluminescence Uetector. Figure 4. Linearity of active sulfurs, 20 ppbv to 300 ppbv. 'gure b. 25, LUS and methyl mercaptan at 24 ppbv to receive a reprint I RUTE poster

J U concentration level. Yy,
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