
Answers to Petrochemical pH 
pH measurement in the petrochemical industry is 
frequently extremely difficult. Operating in high 
temperatures with highly reactive contaminants 
traditional pH reference electrodes can, in some 
applications, last only days.
 
IC Controls 613 sensors reference is designed for 
difficult applications particularly where fouling or 
poisoning conditions exist.  The reference uses a 

highly  stable  non-porous 
polymetric  interface  in  place  of 
the  traditional  porous  liquid 
junction used by all conventional 
reference  electrodes.  The  active 
reference area is the whole of the 
outside  surface  of  the  polymer, 
this  large  contact  area  means 
that  the  electrode  is  supremely 
resistant  to  coatings.  Poisoning 
effects are eliminated because the 

polymetric  reference  material  is  ionicly 
conductive,  but  is  not  porous,  consequently 
electrolyte and process fluids are not exchanged. 

The  advanced  solid-state  nature  of  613's 
reference electrode mean they remain extremely 
accurate  and  reliable  across  a  wide  range  of 
conditions, including: 

Temperature: 0 to 90˚C 
Pressure: 0 to 20bar 

In addition, 613 reference is immune to chemical 
poisoning and sensor fouling

pH Sensor Fouling 

One  of  the  major  problems  for  traditional  pH 
sensor  technologies  in  the  petrochemical 
industry is sensor fouling and deposit coating. A 
layer of debris and/or an oily film can develop 
over the surface of the sensor. Traditional porous 
junction reference electrodes are vulnerable  as 
they  rely  on  an  electrochemical  connection 
between the process flow and the internal half-
cell. If this connection is contaminated then the 
impedance  increases  substantially  and  the 
measurement becomes inaccurate. 

613 pH or ORP Sensor

In  comparison,  the  613's  entire  polymetric 
reference  body  provides  the  ionicly  conductive 
electrochemical  connection.  As  a  result  613 
sensors  are  highly  resistant  to  the  effects  of 
fouling and coating. There is no specific junction 
to become clogged and as long as the outside 
surface  of  the  sensor  remains  wet  the  signal 
from the sensor will remain stable. 

In addition, as the ionicly conductive connection 
possesses  an  inherently  higher  junction 
impedance  than  most  traditional  reference 
electrodes  the  increase  in  impedance  due  to 
fouling has a much lower effect even when the 
fouling is advanced. 

When cleaning is  necessary, for  instance when 
the coating becomes sufficient to affect the glass 
electrode, 613's chemically resistant body can be 
cleaned in exactly the same manner as the glass 
is, whether by detergent, acid or a caustic wash.
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Following  cleaning  traditional  sensors  often 
require  time  consuming  recalibration.  In 
comparison,  the  solid-state  nature  of  613's 
reference  results  in  a  return  to  consistent 
readings with only a 15 minute delay to allow 
readjustment  from  cleaning  to  process 
conditions. 

As  a  result  of  these  improvements  613  pH 
sensors  can provide  a  revolution  in  pH sensor 
integrity  for  Oily  Petrochemical  applications, 
thereby allowing operators to massively reduce 
the  constant  work  of  maintaining  their  pH 
measurement systems. 

Sensor Poisoning 
One of the most common issues with the use of 
traditional  pH  reference  electrodes  in  the 
petrochemical  industry  is  the  poisoning  of  the 
porous barrier by compounds within the process 
flow.  For  instance,  sulphides  can  penetrate 
through  the  porous  junction  and  cause  silver 
precipitation in the junction and in the internal 
silver-chloride half-cell. That precipitation causes 
the pH to loose connection with the sample and 
drift.   Ammonia and cyanide also can similarly 
contaminate  the  reference  cell  and  form  a 
complex  with  the electrolyte.  These complexes 
have millivolt values of their own, different from 

the Ag/AgCl mV expected, and as such produce 
a  permanent  pH  offset  error.  Either  of  these 
conditions  inevitably  lead  to  highly  inaccurate 
readings. 

In  comparison,  613’s  advanced  solid-state 
construction, by eliminating the porous barrier in 
favour  of  an  impermeable  electrochemically 
active  body,  is  extremely  resistant  to  all  such 
contamination as there is  no route for  process 
chemicals to contaminate the internal reference 
half-cell.

Stripper Towers 
As an example, stripping towers used to remove 
sulphides  and  ammonia  from  sour  waters 
operate  at  around  80˚C  with  high  levels  of 
contamination.  Traditional  porous  junction 
reference electrodes may last only days as the 
conditions  drive  fast  contamination  and 
poisoning.  In  the  same  conditions  613  pH 
sensors are expected to last over 12 months. 
Consequently, 613 pH measurement systems are 
extremely reliable with long accurate lives even 
in unusually harsh conditions. 

API Separator Waters 
Among the many benefits of  this  revolutionary 
design  is  extremely  high  resistance  to  fouling. 
613  pH  sensors  do  not  foul  even  when 
completely  coated  by  traditionally  problematic 
substances such as oily waste water. 

OHER APPLICATIONS
1. Sour Water Strippers
2. All Sour Waters with H2S  (Hydrogen Sulfide)
3. Overhead condensates with Oil or light 

hydrocarbons and/or Ammonia
4. Boiler Feed Waters
5. Oily Waste Waters
6. API Separator waters
7. Stack Gas Scrubber waters
8. Sulfur Recovery Waters.
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