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(§)  Method  of  cleaning  surfaces. 

  Surfaces,  for  example,  metal  surfaces,  especially  parts  of 
engines,  turbines  and  aeroplane  bodies,  are  cleaned  by  blasting 
the  surface  with  an  aqueous  slurry  of  particulate  urea. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   p r o c e s s e s   f o r  

c l e a n i n g   s u r f a c e s ,   in  p a r t i c u l a r   to   t h e   u se   of   j e t s   o f  

a q u e o u s   s l u r r i e s   of   p a r t i c u l a t e   a b r a s i v e   m a t e r i a l   in  s u c h  

p r o c e s s e s .  

I t   i s   w e l l   known  to  a b r a d e   s u r f a c e s   by  b l a s t i n g   t h e  

s u r f a c e s   w i t h   a b r a s i v e   p a r t i c l e s   e n t r a i n e d   in  w a t e r   o r  

g a s ,   g e n e r a l l y   a i r .   T y p i c a l   a b r a s i v e   p a r t i c l e s   t h a t  

a r e   u s e d   i n c l u d e   i n o r g a n i c   m a t e r i a l s   s u c h   as  a l u m i n a ,  

s a n d ,   s i l i c o n   c a r b i d e ,   p o w d e r e d   g l a s s   and  m e t a l   p a r t i c l e s  

and  o r g a n i c   m a t e r i a l s   s u c h   as  r i c e   h u s k s ,   wood  f l o u r ,  

c r u s h e d   p l u m ,   a p r i c o t   and  p e a c h   s t o n e s   and  c r u s h e d  

a l m o n d ,   h a z e l n u t ,   w a l n u t   or  o t h e r   n u t   s h e l l s ,   o r  

s y n t h e t i c   r e s i n   p a r t i c l e s   s u c h   as  p a r t i c l e s   o f  

u r e a - f o r m a l d e h y d e   r e s i n .  

A  p o t e n t i a l   p r o b l e m   w i t h   a l l   s u c h   a b r a s i v e   b l a s t i n g  

m e t h o d s   i s   t h a t   t h e   a b r a s i v e   may  become   t r a p p e d   i n  

c o m p l e x   a r e a s   of   t h e   a r t i c l e   b e i n g   b l a s t e d   or  i n  

a p p a r a t u s   a s s o c i a t e d   w i t h   t h a t   a r t i c l e .   For   i n s t a n c e  

when  c l e a n i n g   c o m p l e x   s h a p e d   a r t i c l e s   s u c h   as  p i s t o n s ,  

c r a n k   s h a f t s   and  b e a r i n g s   in  m o t o r   a s s e m b l i e s   or  h o l l o w  

b l a d e s   or  o t h e r   c o m p o n e n t s   of   j e t   e n g i n e s   c o n t a m i n a t i o n  

of   s u c h   a r t i c l e s   w i t h   a b r a s i v e   c l e a r l y   c o u l d   c a u s e  

s e r i o u s   w e a r   and  b l o c k i n g   of   n a r r o w   p a s s a g e s .   H o w e v e r  

e v e n   when  c l e a n i n g   much  l a r g e r   a r t i c l e s ,   s u c h   as  r e m o v i n g  

t h e   p a i n t   f rom  a i r c r a f t   b o d i e s ,   p r o b l e m s   can  a r i s e   f r o m  

a b r a s i v e   b e c o m i n g   t r a p p e d   in  c r e v i c e s   in   t h e   s u r f a c e   a n d  

f rom  t h e   a b r a s i v e   e n t e r i n g   c r i t i c a l   a r e a s   s u c h   as  f l i g h t  

c o n t r o l   c o m p o n e n t s   eg  p i t o t   h e a d s   and  u n d e r c a r r i a g e  

c o m p o n e n t s .   O r g a n i c   a b r a s i v e   m a t e r i a l s   a r e   o f t e n   h i g h l y  

i n f l a m m a b l e   and  t h u s   v e r y   d a n g e r o u s   to   u s e .   The  s l u r r y   o f  

i n s o l u b l e   a b r a s i v e   in  w a t e r   i s   d i f f i c u l t   to   d i s p o s e   of   o r  

to   r e c y c l e .   S u r i n g   b l a s t i n g   w i t h   a i r   a n d / o r   w a t e r  

c o n v e n t i o n a l   a b r a s i v e   p a r t i c l e s   t e n d   to   r e b o u n d   b a c k   o f f  



t h e   s u r f a c e   and  s t r i k e   t h e   o p e r a t o r   w h i c h   i s   o b v i o u s l y  

u n p l e a s a n t .  

D e s p i t e   t h e s e   p r o b l e m s   t h e r e   a r e   c i r c u m s t a n c e s   w h e r e  

d r y   a b r a s i v e   b l a s t i n g   i s   u s e d .   Very   p o w e r f u l   p a i n t  

s t r i p p e r s   may  be  c a p a b l e   of  s o f t e n i n g   a l l   t h e   p a i n t   on  a n  

a i r c r a f t   body  s u f f i c i e n t   t h a t   i t   can  be  r e m o v e d   by  g e n t l e  

s c r a p i n g   b u t   such   p a i n t   s t r i p p e r s   t e n d   to   b e  

e n v i r o n m e n t a l l y   t o x i c   and  may  c a u s e   damage   to   c e r t a i n  

s u b s t r a t e s ,   f o r   i n s t a n c e   c o r r o s i o n   or  e m b r i t t l e m e n t   o f  

t h e   s u b s t r a t e .   The  u se   of  m i l d e r   p a i n t   s t r i p p e r s   h a s  

l e s s   e f f e c t   on  t h e   u n d e r l y i n g   p a i n t   c o a t i n g s .   R e m o v a l  

by  s c r a p i n g   i s   l i a b l e   to   r e s u l t   in  damage   of  t h e  

u n d e r l y i n g   s u b s t r a t e   and  so  d r y   a b r a s i v e   b l a s t i n g   h a s  

b e e n   u s e d .  

The  p a i n t   s t r i p p e r   may  make  t h e   s u r f a c e   v e r y   s t i c k y  

and  t h i s   may  r e n d e r   t h e   a b r a s i v e   i n e f f e c t i v e .  

A c c o r d i n g l y   in  p r a c t i c e   i t   i s   n e c e s s a r y   to   wash  t h e   p a i n t  

s t r i p p e r   f rom  t h e   s u r f a c e   and  to   d r y   i t   b e f o r e   i n i t i a t i n g  

t h e   a b r a s i v e   b l a s t i n g .  

Dry  a b r a s i v e   b l a s t i n g   c r e a t e s   a  s e r i o u s   d u s t  

p r o b l e m .   T h i s   can  be  r e d u c e d ,   b u t   n o t   p r e v e n t e d ,   b y  

s p r a y i n g   w a t e r   in  t h e   a r e a   of   a b r a s i v e   b l a s t i n g .   I n  

p r a c t i c e   i t   i s   n e c e s s a r y   to   c o n d u c t   t h e   d r y   a b r a s i v e  

b l a s t i n g   in   a  c o n f i n e d   s p a c e   or   to   use   a  b l a s t   c a b i n e t .  

I t   i s   n e c e s s a r y   to   s u r r o u n d   t h e   a r e a   by  a  v a c u u m  

c o l l e c t o r   f o r   c o l l e c t i n g   t h e   d u s t .   As  a  r e s u l t   t h e  

m e t h o d   i s   i m p r a c t i c a b l e   f o r   u n i f o r m l y   a b r a d i n g   l a r g e  

s u r f a c e   a r e a s .   In  a d d i t i o n   t h e   o p e r a t o r   of   t h e   b l a s t i n g  

a p p a r a t u s   i s   e x p o s e d   to   d u s t   and  r e q u i r e s   s p e c i a l  

p r o t e c t i v e   g e a r   and  b r e a t h i n g   a p p a r a t u s .  

Dry  a b r a s i v e   b l a s t i n g   w i t h i n   a  b l a s t   c a b i n e t   i s  

s u i t a b l e   f o r   s m a l l   a r t i c l e s   b u t   t h i s   i s   i m p r a c t i c a b l e   f o r  

t h e   t r e a t m e n t   of  l a r g e   a r t i c l e s .  

I t   i s   known  to   r e m o v e   r e s i d u a l   w a t e r   s o l u b l e  

a b r a s i v e   f rom  a  t r e a t e d   a r t i c l e   by  r i n s i n g   t h e   s u r f a c e  



a f t e r   a b r a s i o n   w i t h   w a t e r .   Fo r   e x a m p l e   in  US  3 7 7 8 9 3 8   i n  

t h e   i n t e r n a l   s u r f a c e s   of   a  n u c l e a r   r e a c t o r   a r e   b l a s t e d  

w i t h   d ry   b o r o n   t r i o x i d e   sand   and  s u b s e q u e n t l y   r i n s e d   w i t h  

w a t e r   to   d i s s o l v e   t h e   a b r a s i v e .   The  m e t h o d   may  be  o f  

some  use   in  c o n f i n e d   s p a c e s   b u t   w a t e r - s o l u b l e   p a r t i c l e s  

t e n d   to  g i v e   an  e v e n   g r e a t e r   d u s t   p r o b l e m   s i n c e   t h e y  

o f t e n   s h a t t e r   on  i m p a c t   to   c r e a t e   t i n y   p a r t i c l e s .   T h e  

use   of  u r e a   as  t h e   a b r a s i v e   in  a  d r y   b l a s t i n g   p r o c e s s   i s  

d e s c r i b e d   in  B r i t i s h   P a t e n t   S p e c i f i c a t i o n   No.  2 1 1 9 2 9 8 .  

I t   has   a l s o   b e e n   s u g g e s t e d ,   f o r   i n s t a n c e   i n  

F R - A - 2 4 7 5 4 2 5 ,   to   use   s m a l l   p a r t i c l e s   of   i c e   in   an  a i r  

b l a s t i n g   p r o c e s s ,   t h e   p a r t i c l e s   b e i n g   f o r m e d   by  s p r a y i n g  

f i n e   d r o p l e t s   of  w a t e r   i n t o   a  c o l d   a i r   s t r e a m .   The  i c e  

m e l t s   a f t e r   i m p a c t .   The  p r o c e s s   r e q u i r e s   s p e c i a l  

a p p a r a t u s   and  a  l a r g e   a m o u n t   of   e x t r a   e n e r g y   to   c o o l   t h e  

a i r   s t r e a m .  

B l a s t i n g   w i t h   an  a q u e o u s   s l u r r y   o f   a b r a s i v e  

p a r t i c l e s   a v o i d s   t h e   d u s t   p r o b l e m   b u t   t h e   r i s k   o f  

c o n t a m i n a t i o n   by  r e s i d u a l   a b r a s i v e   s t i l l   r e m a i n s .  

In  G B - A - 1 5 3 8 4 3 3   t h e r e   i s   d e s c r i b e d   a  p r o c e s s   i n  

w h i c h   s o d i u m   s i l i c a t e   a n d / o r   s o d i u m   c h l o r i d e   a r e   u s e d   a s  

t h e   a b r a s i v e s   in  a  w a t e r - j e t   b l a s t i n g   p r o c e s s .   B o t h  

c o m p o u n d s   a r e   q u i t e   r e a d i l y   s o l u b l e   in  w a t e r   and  a r e   f e d  

i n t o   t he   w a t e r   s u p p l y   i m m e d i a t e l y   b e f o r e   t h e   n o z z l e .   T h e  

p r o c e s s   i s   a p p a r e n t l y   s i m i l a r   to   o t h e r   wet   a b r s i o n  

p r o c e s s e s ,   t h a t   i s   u s i n g   a  l a r g e   v o l u m e   of   w a t e r   in  t h e  

j e c t .   The  r a t i o   of   a b r a s i v e   to   w a t e r   in  t h e s e   p r o c e s s e s  
i s   p r o b a b l y   in   t h e   r a n g e   1:1  to   1 : 1 0 .   The  l a r g e   v o l u m e s  

i n v o l v e d   c r e a t e   s e r i o u s   e f f l u e n t   d i s p o s a l   p r o b l e m s .  

T h e r e   i s   no  d i s c l o s u r e   of   t h e   u se   of   a i r   as  p a r t   of   t h e  

c a r r i e r   med ium.   S o d i u m   s i l i c a t e   f o r m s   s t r o n g l y   a l k a l i n e  

a q u e o u s   s o l u t i o n s   w h i c h   a r e   e n v i r o n m e n t a l l y   h a z a r d o u s ,  

d a n g e r o u s   f o r   t h e   o p e r a t o r   of   t h e   p r o c e s s   and  c o r r o s i v e  

to  m e t a l s   and  o t h e r   s u b s t r a t e s .   S o d i u m   c h l o r i d e   i s  



h i g h l y   c o r r o s i v e   t o w a r d s   a l l   b u t   t h e   mos t   c h e m i c a l l y  

r e s i s t a n t   m e t a l s   in  t h e   p r e s e n c e   of  w a t e r .  

In  t h e   i n v e n t i o n   a  s u r f a c e   i s   a b r a d e d   by  b l a s t i n g  

w i t h   a  m i x t u r e   of   w a t e r   and  w a t e r - s o l u b l e   p a r t i c u l a t e  

a b r a s i v e   and  i s   c h a r a c t e r i s e d   in  t h a t   t h e   a b r a s i v e  

c o m p r i s e s   u r e d .  

The  p r o c e s s   d o e s   no t   s u f f e r   f rom  t h e   p r o b l e m s  

c r e a t e d   by  t h e   d u s t   in   d ry   a b r a s i o n   p r o c e s s e s   and  t h e  

a b r a s i v e   i s   e a s i l y   r e m o v e d   f rom  t h e   s u b s t r a t e   a f t e r  

c l e a n i n g ,   g e n e r a l l y   d i s s o l v i n g   e n t i r e l y   in  t h e   w a t e r   u s e d  

in  t h e   p r o c e s s   a f t e r   i m p a c t   w i t h   t h e   s u r f a c e .   Urea   i s ,  

in  c o n t r a s t   to   o t h e r   w a t e r - s o l u b l e   a b r a s i v e s   n o n - t o x i c  

and  t h u s   n o t   h a z a r d o u s   f o r   o p e r a t o r s   of   t h e   p r o c e s s ,  

p r a c t i c a l l y   n e u t r a l   and  g e n e r a l l y   n o n - c o r r o s i v e   t o  

s u b s t r a t e s ,   n o n - h a z a r d o u s   to   t h e   e n v i r o n m e n t   and  so  e a s y  
and  c h e a p   to   d i s p o s e   o f .   Urea   p a r t i c l e s   a r e   r e l a t i v e l y  

s o f t ,   h a v i n g   a  mohs  h a r d n e s s   of   a b o u t   1  or  2  and  u r e a   i s  

t h u s   s u i t a b l e   f o r   use   on  s o f t   m e t a l s   s u c h   as  a l u m i n i u m  

and  i t s   a l l o y s   b u t   i s   e f f e c t i v e   in  r e m o v i n g   mos t   t y p e s   o f  

s u r f a c e   d i r t ,   p a i n t   or  t h e   l i k e .  

In  c o n t r a s t ,   o t h e r   w a t e r - s o l u b l e   m a t e r i a l s   t h a t  

m i g h t   be  p r o p o s e d   as  s u b s t i t u t e s   f o r   u r e a ,   s u c h   as  s o d i u m  

c h l o r i d e ,   s u g a r s ,   s o d i u m   b e n z o a t e ,   c i t r i c   a c i d   and  o t h e r  

c r y s t a l l i n e   a c i d s   and  o t h e r   o r g a n i c   and  i n o r g a n i c   s a l t s ,  

s u c h   as  ammonium  b i f l u o r i d e   and  s o d i u m   s i l i c a t e ,   h a v e  

s e r i o u s   d i s a d v a n t a g e s .   Many  of   t h e   m a t e r i a l s   a r e   h i g h l y  

a c i d i c   or  h i g h l y   a l k a l i n e   when  d i s s o l v e d   in  w a t e r   a n d  

t h e r e f o r e   t e n d   to   c a u s e   c o r r o s i o n   of   t h e   s u r f a c e s   a n d / o r  

e f f l u e n t   d i s c h a r g e   p r o b l e m s .   E x a m p l e s   a r e   c i t r i c   a c i d  

and  s o d i u m   s i l i c a t e .   Many  of   t h e   m a t e r i a l s   a c c e l e r a t e  

c o r r o s i o n   of   m e t a l   s u r f a c e s   e v e n   t h o u g h   t h e y   may  n o t   b e  

a c i d i c   or  a l k a l i n e   when  d i s s o l v e d   in  w a t e r .   For   i n s t a n c e  

m e t a l   s u r f a c e s   of  a l u m i n i u m ,   m a g n e s i u m ,   s t e e l ,   t i t a n i u m ,  

n i c k e l   and  c o b a l t   b a s e d   a l l o y s   may  t e n d   to   be  c o r r o d e d  

when  s o d i u m   c h l o r i d e   i s   u s e d   as  t h e   a b r a s i v e   and  i s  



s u b s e q u e n t l y   w a s h e d .   F u r t h e r   i t   i s   w e l l   known  t h a t   t h e  

s p e c i a l i s e d   m e t a l s   and  m e t a l   a l l o y s   t h a t   a r e   o f t e n   u s e d  

in  c o m p o n e n t s ,   o f ,   f o r   i n s t a n c e ,   t u r b i n e   e n g i n e s   a n d  

o t h e r   d e v i c e s   s h o u l d   n o t   be  b r o u g h t   in  to   c o n t a c t   w i t h  

c e r t a i n   e l e m e n t s   w h i c h   many  w a t e r   s o l u b l e   m a t e r i a l s   d o  

c o i i l a i n .   Thus  c o m p o u n d s   c o n t a i n i n g   e l e m e n t s   s u c h   a s  

s u l p h u r ,   c h l o r i n e ,   f l u o r i n e ,   b r o m i n e ,   i o d i n e ,   s o d i u m ,  

l e a d ,   a n t i m o n y ,   b i s m u t h   and  z i n c   s h o u l d   n o t   be  b r o u g h t  

i n t o   c o n t a c t   w i t h   s u c h   c o m p o n e n t s .   T h e s e   c r i t e r i a l   a l o n e  

r e n d e r   u n s u i t a b l e   many  w a t e r   s o l u b l e   a b r a s i v e   p a r t i c u l a t e  

m a t e r i a l s .  

A n o t h e r   p r o b l e m   a r i s e s   f rom  e f f l u e n t   d i s p o s a l   i n  

t h a t   many  w a t e r   s o l u b l e   m a t e r i a l s   c r e a t e   a  s o l u t i o n   t h a t  

i s   t o x i c   by  i n g e s t i o n   a n d / o r   i s   h a r m f u l   to   t h e  

e n v i r o n m e n t .   E x a m p l e s   a r e   s o d i u m   c h o r i d e ,   s i l i c a t e   o r  

h y d r o x i d e ,   s o d i u m   c y a n i d e   and  o x a l i c   a c i d .  

F i n a l l y ,   many  w a t e r   s o l u b l e   m a t e r i a l s   w h i c h   i n  

t h e o r y   m i g h t   be  s u i t a b l e   in  p r a c t i c e   a r e   n o t   c o m m e r c i a l l y  

a v a i l a b l e   in  a  p a r t i c u l a t e   form  h a v i n g   t h e   d e s i r e d  

p a r t i c l e   s i z e   or  p o w d e r   r h e o l o g y .   E x a m p l e s   i n c l u d e   s o m e  

g r a d e s   of  s u g a r   and  s o d i u m   l a u r a t e .  

The  p a r t i c l e s   of  u r e a   t e n d   to   s h a t t e r   on  i m p a c t   w i t h  

t h e   s u r f a c e ,   t h e r e b y   a c c e l e r a t i n g   t h e i r   d i s s o l u t i o n   i n t o  

t h e   w a t e r   of   t h e   j e t   a f t e r   t h e y   have   s e r v e d   as  a n  

e f f e c t i v e   a b r a s i v e ,   and  any  p a r t i c l e s   t h a t   a r e   n o t  

d i s s o l v e d   by  t h e   w a t e r   of  t h e   s l u r r y   d u r i n g   b l a s t i n g   c a n  

e a s i l y   be  r e m o v e d   by  s u b s e q u e n t   w a s h i n g .   The  s h a t t e r i n g  

a l s o   r e d u c e s   t h e   t e n d e n c y   of  t h e   p a r t i c l e s   to   r e b o n d   o f f  

t h e   s u r f a c e   and  h i t   t h e   o p e r a t o r .  

I t   i s   e s s e n t i a l   t h a t   t h e   p a r t i c l e s   r e m a i n   a s  

a b r a s i v e   p a r t i c l e s   in   t h e   m i x t u r e   d u r i n g   t h e   b l a s t i n g   a n d  

so  t h e   m i x t u r e   m u s t   n o t   be  f o r m e d   s u f f i c i e n t l y   e a r l y   t h a t  

a  s u b s t a n t i a l   p r o p o r t i o n   of  t he   p a r t i c l e s   d i s s o l v e   i n t o  

t h e   w a t e r   b e f o r e   b l a s t i n g .   The  b l a s t i n g   g e n e r a l l y  

r e q u i r e s   f o r c i n g   t h e   s l u r r y   o u t   of   a  j e t   and  p r e f e r a b l y  



t he   m i x t u r e   i s   f o r m e d   in  t h e   n o z z l e   or  i m m e d i a t e l y   p r i o r  

to   i t .  

The  f o r c e   u s e d   f o r   b l a s t i n g   t he   m i x t u r e   can  b e  

p r o v i d e d   p r i m a r i l y   by  p r e s s u r i s e d   w a t e r ,   in   w h i c h   e v e n t  

t h e   a b r a s i v e   p a r t i c l e s   can  be  e n t r a i n e d   in  t h e   w a t e r  

i m m e d i a t e l y   b e f o r e   b l a s t i n g ,   f o r   i n s t a n c e   by  v e n t u r i  

p i c k - u p   of  t h e   a b r a s i v e   by  a  h i g h   p r e s s u r e   wash   r i g  

l a n c e ,   b u t   s u c h   m e t h o d s   use   l a r g e   v o l u m e s   of   w a t e r   in  t h e  

s l u r r y   and  r e s u l t   in  a  g r e a t   a m o u n t   of   e f f l u e n t   f o r  

d i s p o s a l .  

A l t h o u g h   t h e   e f f l u e n t   i s   r e l a t i v e l y   n o n - h a z a r d o u s   i t  

i s   p r e f e r r e d   to   m i n i m i s e   t h e   a m o u n t   of   w a t e r   u s e d   in   t h e  

p r o c e s s   and  to   u se   g a s ,   u s u a l l y   a i r ,   to   f o r c e   t h e   s l u r r y  

o u t   of   t h e   n o z z l e .  

The  a m o u n t   of   w a t e r   u s e d   in   t h e   p r o c e s s   u s u a l l y  

e n o u g h   to   wet   t h e   s u r f a c e   of   t h e   u r e a   p a r t i c l e s   b u t   i s  

g e n e r a l l y   much  l e s s   t h a n   w o u l d   n o r m a l l y   be  u s e d   in   a  w e t  

a b r a s i o n   p r o c e s s .   The  r a t i o   of   w a t e r   to   u r e a   i s   u s u a l l y  

in  t h e   r a n g   1:1  to   1 : 1 0 /   The  a m o u n t   of   w a t e r   i s   to   s o m e  

e x t e n t   d e p e n d e n t   upon  t h e   s p e c i f i c   s u r f a c e   a r e a   of   t h e  

u r e a   and  t h u s   t h e   s i z e   of  t h e   p a r t i c l e s .   For   m i c r o p i l l  

u r e a   ( p a r t i c l e   s i z e   in   t h e   r a n g e   0 .1   to   1mm)  t h e   r a t i o   o f  

w a t e r   to   u r e a   i s   s u i t a b l e   in   t h e   r a n g e   1:2  to   1 : 5 .  

The  n o z z l e   i s   s u i t a b l y   one  h a v i n g   i n d e p e n d e n t l y  

c o n t r o l l a b l e   gas   and  w a t e r   i n p u t   and  w h i c h   may  b e  

s u i t a b l e   f o r   p r o v i d i n g   a i r   or  w a t e r   or   a i r   and  w a t e r  

j e t s .   T y p i c a l   a p p a r a t u s   c o m p r i s e s   a  n o z z l e ,   a  d u c t   f o r  

s u p p l y i n g   a i r   or   o t h e r   gas   to   t h e   n o z z l e   a t ,   f o r  

i n s t a n c e ,   a t   l e a s t   3  kg /cm2  and  g e n e r a l l y   5  to   10  k g / c m 2  

and  a  w a t e r   s u p p l y   f o r   f e e d i n g   a  r e l a t i v e l y   low  a m o u n t   o f  

w a t e r   i n t o   t h e   a i r   s t r e a m   e i t h e r   in  t h e   n o z z l e   o r  

i m m e d i a t e l y   p r i o r   to   i t .   For   i n s t a n c e   t h e   w a t e r   s u p p l y  

to  a  s t a n d a r d   n o z z l e   h a v i n g   an  o p e n i n g   w i t h   a  d i a m e t e r   o f  

a b o u t   13mm  may  be  f rom  0 .5   to   5,  o f t e n   1  to   2,  l i t r e s   p e r  
m i n u t e .  



In  t he   i n v e n t i o n   t he   a b r a s i v e   p a r t i c l e s   a r e  

p r e f e r a b l y   fed   i n t o   t h e   h i g h   p r e s s u r e   a i r   s u p p l y   so  t h a t  

t h e y   a r e   c o n t a c t e d   w i t h   t h e   w a t e r   o n l y   d u r i n g   b l a s t i n g .  

For  i n s t a n c e   t h e   a b r a s i v e   p a r t i c l e s   may  be  s u p p l i e d   f r o m  

a  p r e s s u r i s e d   c o n t a i n e r   t h r o u g h   a  m e t e r i n g   d e v i c e   b y  

w h i c h   t h e i r   f l ow  can  be  r e g u l a t e d .   I t   i s   o f t e n  

p r e f e r r e d   t h a t ,   u s i n g   a  s i n g l e   n o z z l e ,   i t   s h o u l d   b e  

p o s s i b l e   to  c o n t r o l   t h e   s u p p l y   of  a b r a s i v e   so  t h a t   t h e  

b l a s t i n g   can  be  i n t e r c h a n g e d   b e t w e e n   p r e s s u r i s e d   w a t e r  

a l o n e   and  p r e s s u r i s e d   a q u e o u s   s l u r r y   of  a b r a s i v e .  

For   i n s t a n c e   a f t e r   a p p l i c a t i o n   of  p a i n t   s t r i p p e r   o r  

o t h e r   c l e a n e r   t h e   s u r f a c e   to  be  c l e a n e d   may  i n i t i a l l y   b e  

w a s h e d   s o l e l y   w i t h   a  j e t   of  w a t e r   to   r e m o v e   mos t   of  t h e  

c o n t a m i n a t i o n   and  t h e n   r e s i s t a n t   c o n t a m i n a t i o n   can  b e  

a b r a d e d   by  b l a s t i n g   a q u e o u s   s l u r r y   o n t o   t h e   s u r f a c e ,  

g e n e r a l l y   f rom  t h e   same  n o z z l e .   A f t e r   a b r a d i n g   w i t h  

a q u e o u s   s l u r r y ,   t h e   s u p p l y   of   p a r t i c l e s   can  b e  

d i s c o n t i n u e d   and  t h e   s u r f a c e   can  t h e n   be  w a s h e d   s o l e l y  

w i t h   p r e s s u r i s e d   w a t e r ,   a g a i n   u s i n g   t h e   same  n o z z l e .  

S u i t a b l e   a p p a r a t u s   i s   d e s c r i b e d   in  B r i t i s h   P a t e n t  

S p e c i f i c a t i o n s   Nos.   1 , 4 9 1 , 2 5 9 ,   1 , 4 9 1 , 5 9 6   and  1 , 5 2 4 , 7 6 9 .  

The  u r e a   p a r t i c l e s   mus t   have   a  s i z e   of   a t   l e a s t   0 . 0 1  

mm  and  w i l l   u s u a l l y   be  a t   l e a s t   0 . 0 5   mm  and  m o s t  

p r e f e r a b l y   a t   l e a s t   0 .1   mm.  G e n e r a l l y   t h e   s i z e   i s   b e l o w  

a b o u t   2  or  3  mm  and  0 .1   to   1  mm  i s   g e n e r a l l y   p r e f e r r e d .  

The  p a r t i c l e s   may  be  c o m m e r c i a l   g r a d e   c r y s t a l l i n e   u r e a  

b u t   p r e f e r a b l y   a r e   u r e a   p r i l l s   h a v i n g   t h e   d e s i r e d   s m a l l  

p a r t i c l e   s i z e ,   g e n e r a l l y   known  as  u r e a   m i c r o p r i l l s .  

S u i t a b l e   m a t e r i a l   i s   t h e   p r o d u c t   s o l d   by  Chemie   L i n z   AG 

u n d e r   t h e   name  " B i u r o n "   m i c r o p r i l l   u r e a .  

A l t h o u g h   i t   i s   g e n e r a l l y   c o n v e n i e n t   f o r   any  p r e v i o u s  

or  s u b s e q u e n t   w a t e r   wash  to   be  by  p r e s s u r i s e d   w a t e r   f r o m  

t h e   same  n o z z l e   i t   i s   a l s o   p o s s i b l e   f o r   i t   to   be  by ,   f o r  

i n s t a n c e ,   c o n v e n t i o n a l   s p r a y ,   i m m e r s i o n   or  f l u s h i n g .  



The  m e t h o d   of   t h e   i n v e n t i o n   can  f o l l o w   t h e  

a p p l i c a t i o n   of  c o n v e n t i o n a l   c l e a n e r s   a n d / o r   p a i n t  

s t r i p p e r s ,   d e p e n d i n g   upon  t h e   c o n t a m i n a t i o n   t h a t   i s   to   b e  

r e m o v e d   f rom  t he   s u r f a c e .   Thus  i f   t h e   p r o c e s s   i s   u s e d   t o  

r e m o v e   p a i n t   f rom  a  s u r f a c e   i t   i s   o f t e n   f o u n d   to   b e  

a d v a n t a g e o u s   to  p r e t r e a t   t h e   p a i n t e d   s u r f a c e   w i t h   a  p a i n t  

s t r i p p e r   of   a  c o n v e n t i o n a l   t y p e .   T h i s   s o f t e n s   t h e   p a i n t  

and  r e n d e r s   i t   e a s i l y   r e m o v a b l e   by  t h e   s u b s e q u e n t   j e t   o f  

a q u e o u s   u r e a   s l u r r y .   D e p e n d i n g   upon  t he   s i z e   of  t h e  

s u r f a c e   to  be  t r e a t e d   t h e   m e t h o d   c a n ,   i f   d e s i r e d ,   b e  

c o n d u c t e d   in   a  b l a s t   c a b i n e t   or  i t   can  be  c o n d u c t e d   i n  

t h e   o p e n .  

A l t h o u g h   t h e   i n v e n t i o n   i s   of  p a r t i c u l a r   v a l u e   f o r  

r e m o v i n g   p a i n t   or  c a r b o n   f rom  m e t a l   s u r f a c e s   or  f o r  

c l e a n i n g   c o m p o n e n t s   of  a p p a r a t u s   t h a t   i n v o l v e s   m o v i n g  

p a r t s   in  a s s e m b l e d   or  d i s a s s e m b l e d   f o r m ,   t h e   m e t h o d   c a n  

a l s o   be  u s e d   f o r   c l e a n i n g   a  w ide   v a r i e t y   of   o t h e r  

s u r f a c e s ,   such   as  g l a s s   or  w a l l s .  

The  f o l l o w i n g   a r e   some  e x a m p l e s .  

EXAMPLE  1 

An  e x p e r i m e n t   was  c a r r i e d   ou t   u s i n g   a  h i g h   p r e s s u r e  
wash  r i g   a t   140  kg /cm2  w a t e r   p r e s s u r e   w i t h   g r o u n d  

h a z e l n u t   s h e l l s   b e i n g   i n t r o d u c e d   by  v e n t u r i   p i c k - u p   i n t o  

t h e   w a t e r   s t r e a m .   A  p a n e l   of   a l u m i n i u m   w h i c h   had  b e e n  

c o a t e d   in  a i r c r a f t   q u a l i t y   p a i n t   had  p a i n t   r e m o v e r  

a p p l i e d   to  i t   f o r   one  h o u r   a f t e r   w h i c h   t i m e   t h e   p r i m e r  

r e m a i n e d   i n t a c t .   B l a s t i n g   t h e   s u r f a c e   w i t h   t h e   w a t e r   a n d  

h a z e l n u t   s h e l l s   r e m o v e d   t h e   p a i n t   b u t   36  l i t r e s   of   w a t e r  

p e r   m i n u t e   were   d e p o s i t e d   on  t h e   f l o o r   and  s h e l l s   n o t  

o n l y   r e b o u n d e d   o f f   t h e   s u r f a c e   h i t t i n g   t h e   o p e r a t o r   b u t  

a l s o   f e l l   to   t he   f l o o r   p r o d u c i n g   an  u n a c c e p t a b l e   b r o w n  

s l u d g e .  

A  r e p e a t   of  t he   e x p e r i m e n t   r e p l a c i n g   t h e   h a z e l n u t  

s h e l l s   w i t h   u r e a   m i c r o p r i l l s   had  a  s i m i l a r   e f f e c t   on  t h e  

p a i n t   bu t   r e m o v e d   t he   p r o b l e m   of   r e b o u n d i n g   a b r a s i v e   a n d  



p r o d u c t i o n   of  s l u d g e .   The  l a r g e   q u a n t i t y   of  w a t e r  

r e m a i n e d   a  p r o b l e m .  

EXAMPLE  2 

A  s i m i l a r   p a i n t   s cheme   to  t h a t   u s e d   in  E x a m p l e   1  w a s  

t r e a t e d   w i t h   p a i n t   r e m o v e r   and  a f t e r   one  h o u r   b l a s t e d  

w i t h   m i c r o p r i l l e d   u r e a   at   5 .6   k g / c m 2   in  a i r   w i t h   l a t e  

i n j e c t i o n   of  w a t e r   a t   1  l i t r e   p e r   m i n u t e .   The  p a i n t   w a s  

q u i c k l y   r e m o v e d   down  to  t h e   s u b s t r a t e   w h i c h   was  a n o d i s e d  

a l u m i n i u m .   T h e r e   was  no  damage   of  t h e   s u b s t r a t e   a n d  

v e r y   l i t t l e   w a t e r   was  l e f t   on  t h e   f l o o r .   D u s t   w a s  

s u p p r e s s e d   by  t h e   w a t e r ,   e n a b l i n g   t h e   p r o c e s s   to   b e  

c a r r i e d   o u t   in  t h e   o p e n .  
EXAMPLE  3 

A  h e l i c o p t e r   was  s p r a y e d   w i t h   p a i n t   r e m o v e r .   I t   h a d  

p r e v i o u s l y   b e e n   i m p o s s i b l e   to  s t r i p   c o m p l e t e l y   e v e n   w i t h  

t h e   m e c h a n i c a l   a s s i s t a n c e   of   s c r a p i n g   b e c a u s e   of   t h e  

r e s i s t a n c e   of   t h e   p a i n t   s y s t e m   and  t h e   f a c t   t h a t   much  o f  

t h e   s u r f a c e   was  c o v e r e d   w i t h   mush  h e a d e d   r i v e t s .   U s i n g  

a  8  mm  n o z z l e   and  7  kg / cm2   a i r   w i t h   l a t e   w a t e r   i n j e c t i o n  

of   2  l i t r e s   p e r   m i n u t e   t h e   s u r f a c e   i n c l u d i n g   c o m p l e x  

r i v e t   r u n s   c o u l d   be  c l e a n e d   d o w n .  

EXAMPLE  4 

An  a i r c r a f t   w h e e l   w h i c h   was  c o n t a m i n a t e d   w i t h  

r u b b e r ,   b r a k e   d u s t   and  c a r b o n   was  c o m p l e t e l y   c l e a n e d  

w i t h o u t   d a m a g i n g   t h e   p a i n t   by  wet   b l a s t i n g   w i t h   u r e a  

a f t e r   i m m e r s i o n   in   a  m i l d   d e t e r g e n t .  



1.  A  p r o c e s s   in  w h i c h   a  s u r f a c e   i s   c l e a n e d   by  b l a s t i n g  

w i t h   a  m i x t u r e   of  w a t e r   and  a  w a t e r - s o l u b l e   p a r t i c u l a t e  

a b r a s i v e ,   c h a r a c t e r i s e d   in  t h a t   t h e   a b r a s i v e   c o m p r i s e s  

u r e a .  

2.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   1  in   w h i c h   t h e   a b r a s i v e  

has   a  p a r t i c l e   s i z e   in  t h e   r a n g e   0 .1   to  2mm. 

3.  A  p r o c e s s   a c c o r d i n g   to   c l a i m   1  or  2  in   w h i c h   t h e  

u r e a   i s   in  t h e   form  of  m i c r o p r i l l s .  

4.  A  p r o c e s s   a c c o r d i n g   to  a n y  o n e   of  c l a i m s   1  to   3  i n  

w h i c h   t h e   w a t e r   and  t h e   a b r a s i v e   a r e   m i x e d   t o g e t h e r   i n  

t h e   n o z z l e   t h r o u g h   w h i c h   t h e y   a r e   b l a s t e d .  

5.  A  p r o c e s s   a c c o r d i n g   to  a n y  o n e   of   c l a i m s   1  to   4  i n  

w h i c h   t h e   s l u r r y   i s   b l a s t e d   on  to   t h e   s u r f a c e   by  a  j e t   o f  

g a s .  
6.  A  p r o c e s s   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   1  to   5  i n  

w h i c h   t h e   s u r f a c e   i s   s u b s e q u e n t l y   r i n s e d   w i t h   w a t e r .  

7.  A  p r o c e s s   in  w h i c h   p a i n t   i s   s t r i p p e d   f rom  a  m e t a l  

s u r f a c e   by  a  p r o c e s s   a c c o r d i n g   to   a n y  o n e   of   c l a i m s   1 

to  6 .  

8.  A  p r o c e s s   a c c o r d i n g   to   c l a i m   7  in  w h i c h ,   b e f o r e  

b l a s t i n g   w i t h   t h e   s l u r r y ,   a  c h e m i c a l   p a i n t   s o f t e n e r   o r  

r e m o v e r   i s   a p p l i e d   to   t h e   p a i n t e d   m e t a l   s u r f a c e .  
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