Low Sulphur analyser
using SCD

• very sensitive: < 10 ppb
• high linearity: 10
• ASTM D5303, D5504, D5623, D7011
• automatic calibration via permeation tubes
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GAS offers custom configured GC
analysers for many application fields for
over 45 years. GAS analysers are designed
to meet many standardised methods from
GPA, ASTM, UOP, ISO, EN and others. The
efficient configurations are based on
proven GC technology, resulting in robust
instruments with an optimal return on
investment.

Sulphur component are inherently present in
many products derived from fossil sources
like natural gas and crude petroleum, or are
added later for safety reasons. Sulphur
species are corrosive and will harm
expensive production catalyst, and have
effect on the ecosystem. Therefore frequent
measurement at low ppb levels in various
matrices is of high importance.

Figure 1. Trace GC1310-SCD

Overview
GAS offers a range of detectors for sulphur analysis, like Thermal

to form SO2 * (excited state). During decay to the ground state, light is

Conductivity Detector (TCD), (Pulsed) Flame Photometric Detector

emitted and detected by a photomultiplier. This chemiluminescent

(P)FPD, Sulphur Chemiluminescence Detector (SCD) and Mass

emission is selective for sulphur and is proportional to the amount in

Spectrometer. Required sensitivity, selectivity, linearity and sample

the original sample.

matrix determine the final optimal configuration. This application note
describes SCD, which is mandatory for ASTM D5504 (natural gas

Analyser configuration

and gaseous fuels) and D5623 (light petroleum liquids). SCD shows

Despite the excellent quenching behaviour, sulphur species have to

excellent linearity and sensitivity, and has low interference from

be separated form high concentration matrix peaks using specific

hydrocarbon matrices. See figure 2 for an overview.

chromatographic columns. When various samples types have to be
analysed, often 2 columns with different selectivity are present in the
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Figure 2. Detectors for sulphur analysis. Overview properties

Principle
The complete sample matrix is oxidised at 700-900 °C, whereby
sulphur species react to SO 2. After reduction with hydrogen, the
sulphur species react with ozon, produced by an on-board generator
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SCD shows high linearity up to a few hundreds ppm level. In case
cover the complete concentration range (figure 4).

Results
Figure 3 shows the chromatogram of 19 sulphur components at 50
ppm level. The standard was injected by GSV (Gas Sampling Valve)
with 100 ul sample volume. Figure 4 demonstrates TCD results when
high ppm and % levels are requested as well. Figure 5 proves SCD
repeatability below 2 % RSD. The limit of detection of SCD is < 10
ppb.

Figure 3. SCD chromatogram of 19 sulphur components at 50 ppm. LOD: <10 ppb

Figure 4. Sulphur components in N2, 1000 ppm level, TCD. SCD and TCD in a single instrument
deliver full concentration range sulphur analysis from low ppb to high %

Figure 5. SCD repeatability report by Chromeleon data system
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Specification
Application:

Custom configured analyser for low level sulphur components in various matrices

Standardised methods:
Configuration:
Injection type
Optional:

ASTM D5303, D5504, D5623, D7011

like natural gas and hydrocarbon streams.
1 channel analyser based on Thermo GC 1300 and PAC SeNse
GSV (Gas Sampling Valve), LSV (Liquid Sampling Valve).
- Vaporiser to evaporate liquid LPG quantitative to a gas sample (figure 6)
- ACU (Automatic Calibration Unit) with permeation tube and mass flow controller dilution system for automated
preparation of multi-level calibration gases (figure 7)
- Sample Securitiser for LSV (figure 8)
- Stop flow valve

Sample tubing:
Sulfinert ® tubing for inert sample path (active components)
Sample requirements:
See our pre-installation guide for additional requirements
Analysis time:
35 minutes
Minimum detectability:
below 10 ppb
Linearity:
4 decades			
Repeatability:
< 2 % RSD
Response stability:
2% over 2 hours; 3% over 24 hours
Data systems:		Chromeleon

Figure 6. GAS Vaporiser for gas injection

Figure 7. Automatic Calibration Unit (ACU) with

Figure 8. Sample Securitiser

of liquified gases

permeation tube and MFC dilution system

for liquid injection of liquefied samples
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Fully automated solutions
for sample preparation

