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Regenerative Desulfurization Process 
 

LO CAT 
Liquid Oxidation Catalyst 

 

What is LO CAT? 
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• Converts H2S into elemental sulfur 

• Aqueous–based, ambient temperature process  

• Employs a proprietary, iron-based catalyst 

• Can obtain 99.9+% removal, with turndowns 

approaching 100% 

• Can treat any gas stream containing H2S 

What is LO CAT? 

Presenter
Presentation Notes
Does one thing – converts H2S to sulfur
Unlike Claus it’s an water-based system operating at room temp.
Employs an iron-based, aqueous catalyst
Unlike Claus and other, liquid –based systems can achieve 99.9+% conversion with turndowns approaching 100%
Not limited to specific types of gas  streams
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• Overall Reaction 

H2S (g) + ½ O2 (g)   →   H2O (g) + So 
               (Fe) 

 

• Important points 
– Sulfur is formed as a solid 
– Reaction is not equilibrium limited 
– Iron is the catalyst 

 

How LO CAT Works 

Presenter
Presentation Notes
1.The overall reaction is the direct oxidation of H2S to sulfur
2. Emphasize the important points
3. Although it appears simple, the reactions are a little more involved
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• SULFIDE OXIDATION/IRON REDUCTION 
 

• Absorption of H2S (slow) 

         H2S (g) + H2O  ↔ H2S (aq)  
 

• Ionization of H2S (fast) 
  H2S (aq)  →    HS- + H+  

 
• Sulfide Oxidation (fast) 

                      HS- + 2 Fe+++    →  2 Fe++ + H+ + So 
 

 
• Fe++ is inactive 

 
• Sulfur is formed as a solid 

How LO CAT Works 

Presenter
Presentation Notes
Talk your way thru the reactions and emphasize the 2 important points
We need to get the Fe+2 back to Fe+3 to have a continuous process and we do that by bubbling air thru the solution
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• IRON OXIDATION 
 
• Absorption of oxygen (slow) 

             O2 (g) + H2O     ↔     O2 (aq) 
 
• Iron Oxidation (very fast) 

         ½ O2 + 2Fe++ +H2O    →    2Fe+++ + 2OH- 

   
 

How LO CAT Works 

Presenter
Presentation Notes
Again talk your way thru the reactions
And when you add all of the reactions together like a good chemist  - next slide
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OVERALL REACTION 
 

                H2S (g) + H2O  ↔   H2S (aq) 
                         H2S (aq)    →   HS- + H+  
                 HS- + 2 Fe+++   →    2 Fe++ + H+ + So  
                 O2 (g) + H2O    ↔    O2 (aq) 
     ½ O2 + 2Fe++ +H2O    →    2 Fe+++ + 2OH-  
         H2S (g) + ½ O2 (g)    →     H2O (g) + So 

        
 

How LO CAT Works 

(Fe) 

Presenter
Presentation Notes
The direct oxidation of H2S to sulfur
In this case the iron acts as a catalytic reagent more than a catalyst
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 Direct Treatment Processing Scheme 
 

–  Employed when treating combustible gas 
streams – fuel gas, natural gas, associated gas, 
etc. 
 

– Product streams which cannot be contaminated 
with air or CO2 
 
 
 
 

 AutoCirculation Processing Scheme 
 
– Employed when processing non-combustible gas 

streams – acid gas, SWS gas 
 

Process Configurations 

Presenter
Presentation Notes
Pretty straight forward
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Process Flow Diagram - Direct Treatment LO CAT® Design 

Direct Treatment 

Presenter
Presentation Notes
Walk them thru the flow diagrams – use a laser pointer
State that any non-plugging absorber design will do
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Process Flow Diagram – Autocirculation LO CAT® Design 

AutoCirculation Scheme 
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Presenter
Presentation Notes
Same thing
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Chemical Additives 
Chemical additives have 5 basic functions 
 

• Replenishment of chelate loss due to degradation 
 

• Replenishment of chelated iron due to physical 
losses through processing 

    
• Control of biological activity 
     
• Surfactant to improve sulfur settling 
    
• Alkaline material to control pH @ ~ 8.5 

Presenter
Presentation Notes
1.Chelates will slowly oxidize requiring replacement
2. Iron is lost thru physical losses from the unit mainly with the sulfur
3. Chelates are biodegradable
4. Biocide is a birth control pill – it just controls the bug level without killing them
5.Surfactant is a low foaming dish washer detergent
6. Small amount of alkaline material is req’d , which is neutralized in the unit.



LO CAT Sulfur 
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 Produced as a solid 
    
No dissolved H2S 
     
Methods of removal 

 
– Bag filter - 35% sulfur cake (simple gravity filtration) 

 
– Vacuum belt filter - 65% sulfur cake 

 
– Pressure filter - 80+% sulfur cake 

 
– Melter – 99.9% sulfur 
     

 
 

LO CAT Sulfur 

Presenter
Presentation Notes
1. Emphasize that the belt filter is what is normally employed



15 MERICHEM COMPANY PROPRIETARY & 
CONFIDENTIAL INFORMATION 

 

Merichem Proprietary LO CAT® Sulfur Filter System 
 

Merichem’s Belt Filter 
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Sulfur cake produced with Merichem Proprietary LO CAT® Sulfur Filter 
 

LO CAT Sulfur Product 
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 Sulfur  ~   65 wt.% 
 Water  ~32.5 wt.% 
 S2O3

=  ~  1.2 wt.% 
 Fe   ~   85 ppm 
 Carbonates ~  1.2 wt.% 
 Organics  ~   85 ppm 
 H2S       ZERO! 

Sulfur Cake Analysis 



Green Aspects of LO CAT 
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• Sour Gas Streams  
– H2S is converted into innocuous elemental 

sulfur 
• Chemicals 

– Caustic  is neutralized in the process 
– Chelates are biodegradable 
– Biocide is a birth control pill for bugs 

 

What Goes into LO CAT? 

Presenter
Presentation Notes
The most hazardous input stream is the sour gas streams being treated 
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Autocirculation LO CAT® System 

Small Carbon Foot Print 

Presenter
Presentation Notes
1. AC  design is the most common processing scheme
2. Unlike Bio unit s & other liq. Redox system , separate absorber(s) have been eliminate, thus eliminating the need for large solution circulating pumps
3. Only power consuming items are the air blowers & the filtration system, which are also required in bio units & other redox system.
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• Efficiencies > 99.9% achievable in one 
step 

• Flue gas from AC systems contain <5 
ppm H2S 

• Incineration of flue gas is not required 
– no SO2 emissions 

• Conversion of sulfide ions is very fast 
(<1 sec) – no dissolved sulfide ions 

H2S Removal Efficiencies 

Presenter
Presentation Notes
Unlike bio units, other liq. Redox processes & Claus units, there are no equilibrium limitations, hence efficiencies > 99.9% achievable in one step.
Flue gas from AC units contain < 5 ppm H2S, consequently, no incineration is req’d therefore no SO2
Unlike bio units, which are fancy caustic scrubbers, no dissolved sulfide ions, hence no chance of H@s being evolved in unexpected locations
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• Conventional Unit 
– Oxidizer Flue Gas: Saturated air stream with ~ 

18% O2 and some CO2 if present in feed gas – 
NO H2S! 

• Autocirculation Unit 
– Flue gas: saturated gas stream of air and CO2 

with < 5 ppm H2S & no SO2 
• 65 wt.% Sulfur Cake 
• Liquid Streams: NONE! 

 
 

 

Effluent Streams 

Presenter
Presentation Notes
Unlike Bio systems , which have spent caustic blowdown streams (quantity dependent on pressure & CO2 concentration) requiring treatment, and unlike other liq. Redox processes, which produce large quantities of byproduct salts  requiring blowdown and treatment,  LO CAT will have no liquid  blowdown stream.
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• Ambient temperature operation 
– No burner 
– No hot surfaces 

 
• Mild alkaline solution 

– pH’s in the low 8’s 
– No spent caustic streams 

Safety 



Sulfur in Agriculture 
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• Sulfur performs three important functions 
in agriculture  

– As a soil conditioner for  pH adjustment 
– As a nutrient 
– As a fungicide 

• Often referred to as the fourth 
macronutrient (P, K & N2) 
– Component of protein, which is essential for 

chlorophyll formation 
 

Sulfur in Agriculture 

Presenter
Presentation Notes
Just repeat this stuff
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• Sulfur is converted to SO4
= by microbial 

action, which lowers the pH of the soil 
 

• Ability of plants to consume nutrients is 
dependent on soil pH. 

 
• The plant uptake of macronutrients and 

most micronutrients is optimized at pH’s 
between 6.5 & 7.0 
 

Sulfur as a Soil Conditioner 

Presenter
Presentation Notes
Talk like your are a farmer and you know all of this stuff
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• Nitrogen: Essential for chlorophyll     
      formation 
 

• Phosphorus: Root formation, early growth 
            & photosynthesis 
 

• Potassium: Resistance to disease, quality 
         size of crops 

Macronutrients 

Presenter
Presentation Notes
As a refresher of what functions each macronutrient plays
Nitrogen makes your grass greener.
Phosphorous is important in the photosynthesis process – conversion of light energy to chemical energy
Potassium makes large healthy crops



28 MERICHEM COMPANY PROPRIETARY & 
CONFIDENTIAL INFORMATION 

 

LO CAT Sulfur in Agriculture 
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• LO CAT sulfur cake is composed of small 
(8 – 45 µ) particles 
 

• Contains ~35 % moisture – no dusting 
problems 
 

• Porous particles – large internal & 
external surface areas 
 

LO CAT Sulfur in 
Agriculture 

Presenter
Presentation Notes
1.Unlike Claus sulfur,  no grinding req’d.
2. Unlike Claus sulfur no dusting problems
3. Unlike Claus sulfur particles, which are  hard orthorhombic crystals , LC sulfur particles are …….
4. So why are these properties important
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• Rate of microbial conversion to SO4
= -

directly proportional to particle surface 
area 
 

• Claus sulfur takes 1 to 3 years to be 
completely converted to SO4

= 

 
• LO CAT sulfur is completely converted to 

SO4
= in ~45 days 

LO CAT Sulfur in 
Agriculture 

Presenter
Presentation Notes
Plants can’t consume the sulfur until it is converted to sulfate, so the conversion rate to sulfate is  is an important variable
Claus sulfur particles are hard and not very porous, so conversion rates are slow -  1 to 3 years
LC sulfur particles are soft and very porous, conversion rates are fats – 45 days
Actual field test
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Weeks after Application 
Reactivity of LO CAT Sulfur as measured by Soil pH  
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• For any liquid–based sulfur recovery system 
generating solid sulfur, toxic or hazardous 
compounds in the inlet gas stream, such as 
hydrogen cyanide, aromatics, etc., may 
contaminate the sulfur product. 
Consequently, before employing any solid 
sulfur product as a soil additive, it is 
imperative that the material be analyzed for 
possible contamination. 
 

Disclaimer 

Presenter
Presentation Notes
Read this
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LO CAT® 
The Green Solution to Sulfur Recovery 
• AutoCirculation design has a small carbon footprint 

 
• No liquid waste streams requiring treatment & disposal 

 
• Sulfur cake has no dissolved H2S requiring removal 

 
• LO CAT achieves very high removal efficiencies (>99.9%) 

 
• LO CAT sulfur cake has been employed as an excellent 

soil conditioner, fertilizer and  fungicide 

Presenter
Presentation Notes
Summarize
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