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Introduction 

�  Design 
-  Things to consider when modifying/maintaining the plant 

�  Detect 
-  How do you know there is an issue 

�  React 
-  Do you know how to respond if an issue is detected 
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Design 

�  Acid Coolers, Economizers and other metallic 
components can be a source of Hydrogen. 

�  Absorption Towers will always have a place where 
gas can accumulate 

�  Since we need this equipment, what can be 
considered during design or operation to minimize 
the impact of a problem. 
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Acid Coolers 

�  Corrosion on acid side creates Hydrogen 
-  Weak acid in acid system 
-  Leak of cooling water into acid side 

�  Acid Pressure > Water Pressure 
-  Correct at plant start – Is it still true today? 
-  What about heat recovery coolers? 
-  Abnormal operation – Filling or Acid Pump shutdowns 

�  Coolers are getting larger, what about the drains? 
-  Consider installing a larger drain nozzle/piping 
-  Do you have a vent valve to speed up drainage 
-  Where is the acid / water drained to 
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Acid Coolers 

Slide 5 

4400 MTPD plant 
70” Shell ID 
4800 gal Acid 
2000 gal Water  
 

800 MTPD plant 
36” Shell ID 
1400 gal Acid 
  640 gal Water 



Acid Coolers 

�  Maintenance 
-  Plugged tubes can hold water after washing 
-  Washing can leave residual water behind in shell 

�  Consider drain location and/or slope 
�  Remember to drain the expansion joint 
�  Is there a procedure to check for water prior to filling 

�  Leak response 
-  Can you easily test the CW to confirm a leak? 
-  Can you isolate the water side in case of a leak? 
-  Can you easily access the drains/vents 
-  Consider quick connect blind flange on water side 
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Economizers 

�  Water Pressure >> Gas Pressure 
-  A leak will always force water into the gas 
-  SO3 in the gas will form acid once water enters gas side 
-  Weak acid rapidly corrodes the finned tubes è HYDROGEN 
-  Water in the gas also dilutes the acid in the towers  

�  Have you considered draining the economizer? 
-  It is a dry system - I don’t need a drain….. 
-  Small bottom drains are easily plugged with scale 
-  Are drains inspected/cleaned every shut down? 
-  Is there a location for the liquid to drain to 
 

Slide 7 



Economizers 
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Sulfate / Scale build-up can  
easily block a drain 



Economizers 

�  Water Pressure > Gas Pressure 

�  Have you considered draining the economizer? 

�  Economizer Piping 
-  Check valve to prevent reverse flow from Boiler 
-  Can you fully isolate the water side 
-  Bypass – The boiler may need water during cooling down 
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Absorption Towers 

�  Decisions have to be made at design stage 
-  Alloy tower vs Brick Lined towers 

�  Corrosion potential for alloy towers is higher 
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Absorption Towers 

�  Consider minimizing 
vapour space 
-  Standing candles vs. 

hanging candles 
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Absorption Towers 

�  Consider minimizing 
stagnant gas space 
-  Top gas outlet  vs. side gas 

outlet 
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Absorption Towers 

�  Decisions have to be made at design stage 
-  Alloy tower vs Brick Lined towers 

-  Consider minimizing vapour space 

-  Consider minimizing stagnant gas space 

-  Consider how to remove Hydrogen from tower 
�  Purging (Air / Nitrogen) 
�  Venting 
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Detect 

�  Early warning of a problem is vital 
�  Analyzers on water returns – 1 per cooler 

-  Need easy access to sample point to confirm alarm 
-  Maintenance of pH probes is often overlooked 
-  Conductivity can be used to confirm a pH alarm 

�  Acid Cooler Temperatures 
-  Consider measuring Acid and Water side temperatures 
-  May already exist on Anodic protection system 

�  Anodic Protection Systems can help 
-  Changes/fluctuations in current/voltage can indicate a problem 

before a leak develops 
-  Supplier can help analyze unusual operation 
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Detect (2)   

�  Monitor the Acid Plant Water Balance 
-  Most leaks start small 
-  Compare dilution water flow vs. acid production/sulfur feed 
-  Easy to implement on DCS – can be trended 
-  Can be used for alarm or interlock 
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React 

�  Fail to plan …. = …. Plan to Fail 
-  Do your procedures cover these events? 

�  Write procedures for each event you can foresee 

-  Do your operators get any practice? 
�  If you don’t practice will they know what to do? 
�  How are new operators trained? 
�  Does management support the operators? 

-  Does your equipment get practice? 
�  Ensure Bypass / Isolation valves still move 
�  Are drains / drain piping cleared at every shutdown 
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Copyright 

Copyright of all published material including photographs, drawings and images in this document remains 
vested in Jacobs and third party contributors as appropriate. Accordingly, neither the whole nor any part 
of this document shall be reproduced in any form nor used in any manner without express prior 
permission and applicable acknowledgements. No trademark, copyright or other notice shall be altered or 
removed from any reproduction. 



Disclaimer 

This Presentation includes and is based, inter alia, on forward-looking information and statements that 
are subject to risks and uncertainties that could cause actual results to differ. These statements and this 
Presentation are based on current expectations, estimates and projections about global economic 
conditions, the economic conditions of the regions and industries that are major markets for Jacobs 
Engineering Group Inc. (including subsidiaries and affiliates) lines of business. These expectations, 
estimates and projections are generally identifiable by statements containing words such as “expects”, 
“believes”, “estimates” or similar expressions. Important factors that could cause actual results to differ 
materially from those expectations include, among others, economic and market conditions in the 
geographic areas and industries that are or will be major markets for Jacobs’ businesses, oil prices, 
market acceptance of new products and services, changes in governmental regulations, interest rates, 
fluctuations in currency exchange rates and such other factors as may be discussed from time to time in 
the Presentation. Although Jacobs Engineering Group Inc. believes that its expectations and the 
Presentation are based upon reasonable assumptions, it can give no assurance that those expectations 
will be achieved or that the actual results will be as set out in the Presentation. Jacobs Engineering 
Group Inc. is making no representation or warranty, expressed or implied, as to the accuracy, reliability 
or completeness of the Presentation, and neither Jacobs Engineering Inc. nor any of its directors, officers 
or employees will have any liability to you or any other persons resulting from your use. 
 
Jacobs consists of many legally independent entities, constituting their own separate identities. Jacobs is 
used as the common brand or trade mark for most of these entities. In this presentation we may 
sometimes use “Jacobs”, “we” or “us” when we refer to Jacobs companies in general or where no useful 
purpose is served by identifying any particular Jacobs company. 


