
Clox ide™ Cata ly t i c  –  the  nex t  genera t ion  
 
C learwater  Techno logy  P lc  has  in t roduced  an  innova t i ve  approach  
to  su rpass   conven t iona l  ch lo r ine  d iox ide  genera t ion .  
 
Clox ide™ Cata ly t ic  i ncorpora tes  re l i ab le ,  p roven  componen ts  and  
techno log ies  to  take  advan tage  o f  ch lo r ine  d iox ide ’s  un ique 
p roper t ies .  
 
Step One…..  No  mat te r  how you  make  ch lo r ine  d iox ide ,  you  mus t  
f i r s t  s ta r t  w i th  ch lo rous  ac id .   Ch lo rous  ac id  is  a  s imp le  compound 
tha t  occurs  when  the  sod ium (Na + )  i on  in  sod ium ch lo r i te  (NaClO 2 )  
i s  rep laced  w i th  hydrogen  (H + )  i on .   The resu l tan t  compound ,  
ch lo rous  ac id  (HClO 2 ) ,  i s  the  rea l  p recursor  fo r  the  fo rmat ion  o f  
ch lo r ine  d iox ide  (C lO 2 ) ,  and  i t s  fo rmat ion  is  shown in  Reac t ion  (1 ) .  
 

Na+ClO2
-
  + H+   H+ ClO2

- + Na+    (1) 
  
In  t rad i t iona l  techno log ies ,  H +   i s  added to  the  sod ium ch lo r i te  in  
h igh  concen t ra t ions  by  m ix ing  ac id  to  encourage  the  d isp lacement  
o f  Na +  w i th  H +  ,  thus  promot ing  the  fo rmat ion  o f  ch lo rous  ac id .   
However ,  g i ven  tha t  the  sod ium rema ins  in  so lu t ion ,  the  
equ i l i b r ium o f  the  reac t ion  canno t  be  sh i f ted  en t i re l y  to  ch lo rous  
ac id ,  un less  a  la rge  excess  o f  ac id  i s  added .   There fore ,  under  
normal  c i r cumstances ,  a  m ixed  so lu t ion  ex is ts ,  as  shown in  
Reac t ion  (1 ) .   The  inab i l i t y  o f  Reac t ion  (1 )  to  go  to  comple t ion  
inh ib i ts  the  fu r the r  fo rmat ion  o f  ch lo r ine  d iox ide  by  l im i t ing  the  
amount  o f  ch lo rous  ac id  ava i lab le ,  espec ia l l y  i n  d i lu te  so lu t ions  o r  
i f  a  weak  ac id  i s  used .  
 
Clox ide™ Cata ly t ic  f o rms  a  so lu t ion  o f  ch lo rous  ac id  w i thou t  
res idua l  Na + .   By  us ing  ca t ion  exchange res in  in  the  H +  fo rm,  we 
a re  ab le  to  remove  the  Na +  f rom the  sod ium ch lo r i te  and  rep lace  i t  
w i th  H +  to  fo rm pure  ch lo rous  ac id .   When the  ca t ion  res in  i s  
exhaus ted ,  i . e .  a l l  o f  the  ca t ion ic  s i tes  a re  in  the  Na +  fo rm,  the  
res in  mus t  be  regenera ted  w i th  a  hydrogen  source .   Th is  may  be  
done  e i ther  on-s i te  o r  o f f -s i te ,  depend ing  upon  the  cond i t i ons  o f  
the  app l ica t ion .    
 
I t  i s  impor tan t  to  remember  tha t  the  ac id  used  dur ing  regenera t ion  
does  no t  en ter  in to  the  p roduc t ion  o f  ch lo rous  ac id  and  never  
con tac ts  the  sod ium ch lo r i te .   The  ac id  i s  mere ly  used as  a  
hydrogen   source  fo r  the  regenera t ion  o f  the  ca t ion  exchange  res in. 
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Catalytic Chlorine Dioxide 

Step Two  …..  Chlorine Dioxide 
 
Once ch lo rous  ac id  is  fo rmed,  the  reac t ion  to  ch lo r ine  d iox ide  may 
p roceed  in  one  o f  two  ways : -  v ia  the  d ispropor t iona teness  o f  
ch lo rous  ac id  to  ch lo r ine  d iox ide  o r  v ia  the  ox ida t ion  o f  ch lo rous  
ac id  to  ch lo r ine  d iox ide .  
 

     5 HClO2    4 ClO2   + HCl + 2 H2O   (2) 
or 

               HClO2  -  e-    ClO2   +  H+     (3)  
 
Reac t ion  (2 )  i s  ex t reme ly  t ime  and  concen t ra t ion  dependent ,  and 
reac t ion  (3 )  o f ten  y ie lds  unwanted  by-produc ts  f rom the  add i t i on  o f  
ch lo r ine ,  used  here  as  a  common ox id iser ,  o r  f rom over  ox ida t ion  
dur ing  ch lo r ina t ion  or  dur ing  e lec t rochemica l  ox ida t ion .  
 
Typ ica l  convers ion  o f  ch lo rous  ac id  to  ch lo r ine  d iox ide  v ia  Reac t ion  
(2 )  i s  less  than  65% a f te r  one  hour ,  leav ing  res idua l  ch lo r i te  in  the  
ch lo r ine  d iox ide  p roduc t .   Typ ica l  convers ion  o f  ch lo rous  ac id  to  
ch lo r ine  d iox ide  v ia  Reac t ion  (3 )  can  be  as  h igh  as  95%,  bu t  these 
convers ion  e f f i c ienc ies  requ i re  h igh  concen t ra t ions  o f  ch lo rous  ac id  
and  ch lo r ine ,  o f ten  in  the  p resence  o f  add i t i ona l  ac id ,  or  
comp l ica ted  and  expens ive  e lec t rochemica l  genera to rs .   Ne i the r  o f  
these  processes  has  p roved  su i tab le  fo r  the  commerc ia l  and  sma l l  
i ndus t r ia l  marke t  
 
Clox ide™ Cata lyt ic  genera tes  ch lo r ine  d iox ide  f rom ch lo rous  ac id  
w i thou t  ch lo r ine  or  excess  ac id ,  w i thou t  chemica l  m ix ing ,  w i thout  
e lec t r i c i t y ,  and  w i thou t  res idua l  ch lo r i te  in  the  ch lo r ine  d iox ide  
p roduc t  s t ream.  
 
By  u t i l i s ing  ca ta ly t i c  techno logy  in  the  Convers ion  Car t r idge ,  we  
conver t  v i r tua l l y  a l l  (>98 .5%)  o f  the  ch lo rous  ac id  to  ch lo r ine  
d iox ide  v ia  Reac t ion  (2 )  i ns tan taneous ly  and  in  d i lu te  so lu t ion .  
 
Th is  means  tha t  there  i s  v i r tua l l y  no  ch lo r i te  res idua l  (as  con f i rmed  
by  independen t  ana lys is )  in  the  ch lo r ine  d iox ide  p roduc t .   No  
s to rage  o f  ch lo r ine  d iox ide  requ i red .    
 
Fur ther ,  s ince  Clox ide™ Cata ly t ic  can  opera te  under  h igh  
p ressures ,  the  ch lo r ine  d iox ide  p roduc t  can  be  dosed  d i rec t l y  in to  
p ressur i sed  l i nes  w i thou t  the  need fo r  add i t i ona l  boos ter  
equ ipment .   A l l  t h i s  occurs  w i th  ch lo r ine  d iox ide  concen t ra t ions  o f  
l ess  than  700  mg/ l i t re .  
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