
Catalytic Reforming Unit
The Catalytic Reformer Unit of a 
modern refinery is an important 
process unit for converting 
lower octane naphtha streams 
into higher octane aromatic 
compounds. 

These chemical conversions are 
done in catalytic reactors that 
transform straight-chain C6-C8 
compounds found in the naphtha 
into light aromatics such as 
Benzene, Toluene and Xylenes (BTX). 
This high octane reformate can then 
be used in gasoline blending or sold 
to chemical plants. 

As shown in the figure, depentanized naphtha feed is mixed with recycled hydrogen  
gas, preheated and passed through a series of reactors where the conversion to 
aromatics takes place. 

After the last reactor, a Hydrogen Separator strips out the hydrogen and other light 
gases from the stream. After the removal of the hydrogen, the stream enters a Stabilizer 
Tower (also called a Debutanizer) which removes the Butanes and lighter gases with the 
Reformate leaving the Bottoms for gasoline blending or sent to a chemical plant. 

Critical Control of Hydrogen Sulfide
The catalyst in the reactors is very expensive and sensitive to poisoning if exposed to 
certain compounds; most notably H2S. Traces of sulfur compounds are converted to H2S 
in the reformer and accumulate in the H2 recycle, where the H2S is readily measured. 
Recommended H2S levels to prevent poisoning in the feed are 0.25 – 1.0 ppm.

Issues with Traditional Measurements 
Lead Acetate paper tape analyzers have been used but they require frequent replacement of the paper tape and many regard 
the paper tape itself as a handling and disposal problem due to its lead content. Gas Chromatographs have often been used but 
the desired measurements require Flame Photometric detectors that can be maintenance intensive and have long cycle times. 

SpectraSensors’ Solution 
SpectraSensors TDL analyzer is the ideal solution for this challenging application. It is extremely fast and very sensitive. No 
cylinder gases are required, and the only consumable part, the H2S scrubber, is sized to last a minimum of 18 months between 
changes. The use of Tunable Diode Laser technology means measurement interferences from other infrared absorbing 
compounds are avoided.

Validation
SpectraSensors analyzers require no calibration in the field and the calibration is stable for the life of the analyzer, however, 
validation of the measurement is very desirable. At the SpectraSensors factory, the calibration is done by mixing the output of 
moisture generators or certified blends with dry gas through NIST-traceable mass flow controllers. 

In the Field, the analyzer can be validated by using a certified blend of H2S in a background of Nitrogen.
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APPLICATION NOTE - REFINERY

KEY POINTS
 � Fast – Sensitive 
measurement 
of H2S

 � Virtually 
maintenance 
free – No routine 
maintenance 
required

 � Low Cost of 
Ownership – No 
Lead Acetate 
paper tape, carrier 
gases or flame 
fuel to buy

 � No interference 
from other 
compounds – Uses 
high resolution 
TDL technology
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Hydrogen Sulfide in Hydrogen Recycle Analyzer
Application Data

*Consult factory for alternate ranges.  

Typical Background Stream Composition

The background stream composition must be specified for proper calibration and measurement performance. Specify the 
normal composition, along with the minimum and maximum expected values for each component, especially H2S, the 
measured component. Other stream compositions may be allowable with approval from SpectraSensors. 

4333 W Sam Houston Pkwy N, Ste 100
Houston, TX 77043
Tel: +1 800 619-2861
Direct: +1 713 300-2700 Fax: +1 713 856-6623 www.spectrasensors.com

AN 23202 EN (09/14)

ISO 9001:2008 
No. 10000253

Component Minimum (Mole %) Typical (Mole %) Maximum (Mole %)

Hydrogen 70 80 90

Methane 8 12 20

Ethane 3 5 10

Propane 0 2 5

i-Butane 0 1 2

n-Butane 0 <1 2

C5 0 0 1

Target Component H2S in Hydrogen Recycle Gas

Typical Measurement Ranges 0-50 through 0-300 ppm*

Typical Repeatability ±2% of Full Scale*

Measurement Response Time 1 to ~60 seconds*

Principle of Measurement Differential Tunable Diode Laser Absorption Spectroscopy (H2S scrubber included)

Validation Certified blend of H2S in Nitrogen balance


