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©  Method  for  removing  gasrfiable  solid  or  liquid  materials  from  a  heat-withstanding  carrier  in  a  whirl-bed,  and  equipment 
used  thereby. 

57  There  is  described  a  method  for  removing  gasifiable 
solid  or  liquid  materials  from  a  heat-withstanding  carrier  (12) 
in  a  whirl-bed  (4),  which  comprises  providing  in  and  directly 
above  the  whirl-bed  conditions  whereby  those  materials 
caused  to  be  gasified  in  the  whirl-bed,  due  to  the  tempera- 
ture  developed  therein,  are  ignited  on  the  whirl-bed  surface. 



This  invent ion  r e l a t e s   to  a  method  for  r e m o v i n g  

g a s i f i a b l e   solid  or  l iquid  m a t e r i a l s   from  a  h e a t - w i t h s t a n d i n g   c a r -  

r ier   in  a  w h i r l - b e d ,   and  to  the  equ ipemen t   used  t h e r e b y .  

It  is  known  to  clean  metal  par ts   which  are  c o a t e d  

with  paint  or  p las t i c   ma te r i a l ,   by  d ipp ing   such  par ts   in  a  h e a t e d  

w h i r l - b e d .   There  occurs  t h e r e b y   p y r o l y s i s   of  the  ga s i f i ab l e   p o r -  

tion  from  the  ma te r i a l s   to  be  r e m o v e d ,   notably  paint  or  p l a s -  

tic  m a t e r i a l .  

The  r e su l t ing   gases  reach  the  w h i r l - b e d   s u r f a c e  

and  then  toge ther   with  l i gh t e r   m a t e r i a l s   which  are  c a r r i e d   a long  

with  the  gases,   have  to  be  t r e a t e d ,   p o s s i b l y   pur i f i ed   in  a  s e p a -  

rat ing  device ,   to  p revent   or  at  least   minimize  pollut ing  the  e n -  

v i ronment .   This  means  not  only  a  s u b s t a n t i a l   add i t iona l   d e v i c e ,  

but  also  a  continuous  monitoring  of  the  p r o g r e s s   of  the  s e p a r a t i o n  

process   and  the  pur i fy ing   rate  of  those  gases  r e l eased   to  t h e  

o u t s i d e .  

The  invent ion  also  r e l a t e s   to  an  equipment   p a r t i -  

cu la r ly   intended  for  the  working  of  said  method  a n d   ac tua l ly   in  

such  condi t ions   which  allow  a  f a s t e r   and  more  thorough  c l e a n i n g  

of  what  has  been  cal led  h e r e i n b e f o r e   a  h e a t - w i t h s t a n d i n g   c a r r i e r .  

Actual ly  it  is  in  most  cases  a  mat ter   of  metal  par ts   which  a r e  

comple te ly   coated  with  paint  or  p l a s t i c   ma te r i a l ,   or  which  b e a r  

t r aces   t he reo f .   The  most  va r i ed   " c a r r i e r s "   may  then  also  be  t r e a -  

ted  in  such  a  w h i r l - b e d .  

To  make  the  invent ion   object   p o s s i b l e ,   there   a r e  

p r o v i d e d   in  and  d i r e c t l y   above  said  w h i r l - b e d ,   condi t ions   w h e r e -  

by  the  mate r ia l s   brought   to  g a s i f i c a t i o n   in  the  w h i r l - b e d ,   a s  



a  resu l t   of  the  t e m p e r a t u r e s   genera ted   t h e r e i n ,   are  caused  to  

ignite  on  the  w h i r l - b e d   s u r f a c e .  

Still  accord ing   to  the  invent ion ,   the  e q u i p m e n t  

for  the  working  of  this   method  which  makes  use  of  a  vat  w h e r e i n  

the  c a r r i e r s   to  be  t r e a t e d   are  loca ted   in  a  heated  w h i r l - b e d  

compr i sed   of  g ranula te   g ra ins ,   has  for  c h a r a c t e r i s t i c   that   s a i d  

granula te   grains  are  d i v i d e d   into  at  least   two  l a y e r s ,   n a m e l y  

a  lowermost   layer   inert   g ranula te   grains   where in   a  gas -a i r   m i x t u r e  

will  be  blown,  and  above  said  l a t t e r   l aye r ,   there   is  p r o v i d e d  

a  layer   granula te   grains  which   form  with  the  ignit ing  of  the  g a s -  
air  mix tu re ,   the  w h i r l - b e d   p r o p e r .  

According  to  a  p a r t i c u l a r   embodiment   of  the  i n v e n -  

tion,  p e r f o r a t e d   p ipes   are  p r e sen t   in  said  inert  granulate   g r a i n s ,  

to  let  the  ga s - a i r   mixture   t h e r e i n .  

A  deta i l   of  the  invent ion   lies  in  a  p o s t - c o m b u s t i o n  

chamber   connecting  to  said  vat ,   in  which  chamber   lines  for  f e e -  

ding  secundary   air  open,  and  at  least   in  said  combustion  c h a m b e r ,  

a  pilot   flame  is  p r o v i d e d   for  igni t ing  the  gas -a i r   mixture  w h i c h  

escapes   on  the  w h i r l - b e d   s u r f a c e .  

Other  de t a i l s   and  advan tages   of  the  invention  w i l l  

stand  out  from  the  fol lowing  d e s c r i p t i o n ,   given  by  way  of  non 

l i m i t a t i v e   example   and  with  r e f e r e n c e   to  the  accompanying  d r a -  

w i n g .  

The  single  f igure  is  a  d i ag rammat ic   showing,   p a r -  
tly  in  a  v e r t i c a l   sec t ion ,   of  an  equ ipment   accord ing   to  the  i n v e n -  

t i o n .  

The  equ ipment   is  c o m p r i s e d   of  a  vat ,   shown  g e n e -  
r a l ly   in  1,  with  two  ups t and ing   wall  2  and  a  bottom  wall  3.  T h e  

vat  1  is  f i l l ed   with  h e a t - w i t h s t a n d i n g   granulate   gra ins ,   such  a s  
for  example  quartz   sand  or  aluminum  oxide  or  s im i l a r .   This  f o r m s  

the  w h i r l - b e d   4  p r o p e r .   P o s s i b l e   sizes  of  the  mater ia l   t h e  

w h i r l - b e d   p rope r   is  compr i s ed   of,  lie  for  example  between  200 

and  300  m i c r o n s .  



Undernea th   on  the  bottom  wall  3,  there   is  p r o -  
v ided   a  layer   inert   g r anu la t e s   5  wherein   at  least  one,  but  p r e f e -  

r ab ly   a  p l u r a l i t y   of  p ipes   6  are  present   for  blowing  the  g a s - a i r  

mix ture   into  the  w h i r l - b e d   4.  The  layer   inert   g ranu la tes   5  i s  

a  l ayer   which  is  mainly  compr i sed   for  example   of  g r ave l ,   b a k e d -  

clay  mouldings  or  o ther   f i r e - p r o o f   m a t e r i a l s   the  sizes  of  w h i c h  

are  l a rger   than  the  sizes  of  that  mater ia l   which  compr i ses   t h e  

w h i r l - b e d   p r o p e r .   The  layer   inert  g ranula tes   comple t e ly   s u r r o u n d s  

the  p ipes   6,  and  due  to  the  speci f ic   weight   and  la rger   d i a m e t e r  

of  that   mater ia l   the  inert   layer  is  made  of,  said  layer   is  n e v e r  

b rought   into  motion,  so  that  wear  of  said  p ipes   is  not  to  be  e x -  

p e c t e d .   The  ideal  area  for  f lame-forming  lies  in  that  area  e x a c -  

tly  above  the  dashed   line  between  the  w h i r l - b e d   p roper   4  and  

the  layer   inert  g r a n u l a t e s   5,  while  the  very  hot  gases  i n s u r e  

forming  of  the  a b o v e - l y i n g   f l u id i zed   w h i r l - b e d .  

The  inert   granula te   layer  5  forms  a  cold  b o u n d a -  

ry  layer   r e l a t i v e   to  the  w h i r l - b e d   4.  As  moreover   the  air  s p e e d  

in  the  boundary   area  between  the  w h i r l - b e d   4  and  layer   5  i s  

f a s t e r   than  the  air  speed  in  the  w h i r l - b e d   p r o p e r ,   said  b o u n d a r y  

layer   has  all  the  a d v a n t a g e s   of  the  convent ional   and  known  f l a s h -  

back  a p p a r a t u s .   This  r e s u l t s   in  the  flame  being  f ixed  inside  t h e  

w h i r l - b e d   a  short   d i s t ance   above  the  inert  granula te   layer   5. 

Gas  supp ly   occurs  through  a  line  7,  while  a i r  

is  fed  through  line  8  and  r eaches   the  p ipes   6  as  p r imary   a i r  

t o g e t h e r   with  the  gases ,   through  the  g a s - a i r   pipe  9.  S e c u n d a r y  

air  r e aches   the  equ ipmen t   through  a  set  lines  10.  The  lines  10 

open  above  said  w h i r l - b e d   4  into  a  p o s t - c o m b u s t i o n   chamber   11, 

which   has  a  l a rger   size  r e l a t i v e   to  vat  1.  

Due  to  the  low  speed  of  the  gas -a i r   m i x t u r e  

th rough   the  w h i r l - b e d ,   the  main  flame  is  f ixed  over  the  w h o l e  

w h i r l - b e d   surface   a rea .   Consequent ly   the  gas  mixture   can  b r i n g  

the  w h i r l - b e d   f a s t e r   to  the  r equ i r ed   t e m p e r a t u r e   ( g e n e r a l l y  

650°C).   This  is  due  to  the  ou ts tanding   h e a t - t r a n s f e r   in  t h e  



w h i r l - b e d   p rope r   and  the  contact   between  the  flame  and  the  f l u i -  

dized  grains  in  said  w h i r l - b e d .   The  w h i r l - b e d   t e m p e r a t u r e   i s  

a d j u s t a b l e   by  means  of  an  automatic   t e m p e r a t u r e   r egu la to r   w h i c h  

ad jus t s   a c c o r d i n g l y   the  gas  f l o w - r a t e .  

On  the  w h i r l - b e d   surface ,   ins ide   the  p o s t - c o m b u s -  

tion  chamber   11,  the  p y r o l y s i s   gases  genera ted   by  the  c o m b u s -  

tion  of  the  paint  or  p l a s t i c   remains  p re sen t   on  the  surface  of 

those  metal  pa r t s   which   have  been  d ipped   in  the  w h i r l - b e d ,  

are  i g n i t e d .  

In  the  d i ag rammat i c   d rawing ,   the  metal  p a r t s  

which  are  being  t r e a t e d   in  the  w h i r l - b e d ,   are  outl ined  by  a 

single  component  12.  Said  component  12  fu l f i l l s   the  de f in i t ion   of  

the  " c a r r i e r "   as  d e s c r i b e d   h e r e i n a b o v e .  

It  is  c lear   that   in  a  w h i r l - b e d   according   to  t h e  

invent ion ,   a  large  number  h e a t - w i t h s t a n d i n g   c a r r i e r s ,   for  e x a m p l e  

metal  p a r t s ,   may  be  t r e a t e d .   The  w o r k p i e c e s   to  be  t r ea ted   a r e  

brought   from  the  top  into  the  w h i r l - b e d ,   with  or  without  m a k i n g  

use  of  a  s u p p o r t i n g   f r a m e  σ r   baske t .   Due  to  the  very  r a t i o n a l  

w h i r l - b e d   t e m p e r a t u r e ,   the  w o r k p i e c e s   t r e a t e d   t he re in   are  no t  

d i s t o r t e d   and  the re   is  ob ta ined   an  accura te   t e m p e r a t u r e   c o n t r o l  

over  the  whole  w h i r l - b e d   volume.  The  g a s i f i c a t i o n   of  the  m a t e r i a l  

to  be  removed  on  the  w o r k p i e c e   occurs  ins ide   the  w h i r l - b e d .  

The  p y r o l y s i s   gases  r i se   th rough   the  w h i r l - b e d   to  the  s u r f a c e  

t he reo f .   The  p y r o l y s i s   gases  mix  in  the  w h i r l - b e d   with  the  g a s -  
air  m ix tu re ,   in  such  a  way  that   a  homogeneous  mixture  of  g a s ,  
air  and  p y r o l y s i s   gases  is  igni ted   on  the  w h i r l - b e d   sur face .   A b o -  

ve  said  w h i r l - b e d   and  during  the  whole  o p e r a t i o n   time,  a  p i l o t  

flame  13  is  p r e s e n t .   Said  pi lot   flame  burns  con t inuous ly ,   i n d e p e n -  

dent ly   of  the  p re sence   of  p y r o l y s i s   gases .   Above  said  w h i r l - b e d  

there   is  p r o v i d e d   the  p o s t - c o m b u s t i o n   chamber   11  where in   a  p o s t -  

combust ion  is  made  p o s s i b l e   by  t angen t i a l l y   feeding  s e c u n d a r y  

combust ion  a i r .  

The  actual  cleaning  of  the  metal  pa r t s   inside  t h e  

w h i r l - b e d   occurs  as  a  matter   of  fact  in  two  p h a s e s .   On  the  one 



hand,  there   is  p y r o l y s i s   of  the  gas i f i ab l e   por t ion   of  those  m a t e -  

r ia l s   which  adhe re   to  the  (metal  or  p l a s t i c )   w o r k p i e c e s ,   and  

on  the  o ther   hand  the  w o r k p i e c e s   12  to  be  t r e a t ed   are  also  d e -  

p r ived   of  n o n - g a s i f i a b l e   m a t e r i a l s   due  to  the  mi ld ly   scouring  a c -  

tion  of  that  medium  the  w h i r l - b e d   4  is  compr i s ed   of.  Due  to  

such  combined  cleaning  method,   the  w o r k p i e c e s   being  t r e a t e d   a r e  

cleaned  in  a  very  shor t   t i m e .  

The  most  clear  advan tages   of  the  methods   and 

of  the  equ ipment   being  used  t h e r e b y   are  as  f o l l o w s :  

1°)  The  continuous  presence  of  a  gas  flame  a b o v e  

the  w h i r l - b e d   is  a  very   prominent   feature  of  the  method  and 

equipment   accord ing   to  the  invent ion .   As  the  power  is  fed  a t  

the  top  to  the  w h i r l - b e d ,   the  heating  time  is  i n d e p e n d e n t   f rom 

the  bed  sur face   a rea .   The  method  according  to  the  invent ion   i s  

thus  to  be  used  with  w h i r l - b e d s   i n d e p e n d e n t l y   from  the  w h i r l -  

bed  surface  area .   The  gas  mixture   can  bring  the  w h i r l - b e d   f a s t  

to  a  high  t e m p e r a t u r e   by  the  flame  contact  with  the  f l u i d i z e d  

g r a n u l a t e s .   As  the  p y r o l y i s i s   gases  always  have  to  pass  the  f l a -  

me  front  above  the  w h i r l - b e d .   such  gases  are  ignited  and  c o m p l e -  

tely  burned  (1200°C).   Smoke  gases  are  genera ted  no tab ly   by  t h e  

a b o v e - m e n t i o n e d   p y r o l y s i s   and  such  gases  are  made  c o m p l e t e l y  

ha rmless   in  the  p o s t - c o m b u s t i o n   chamber   11.  The  combust ion   h e a t  

from  the  p y r o l y s i s   gases  is  r e c o v e r e d   as  such  combust ion   o c c u r s  

in  the  surface   of  the  w h i r l - b e d ,   which  means  a  s u b s t a n t i a l   e n e r g y  

s a v i n g .  

2°)  The  power  supp ly   is  p r o p o r t i o n a l   to  the  a i r  

f l o w - r a t e .   As  the  s t a r t i n g   time  shor tens   with  a  la rger   air  f l o w -  

ra te ,   l a rger   g r anu la t e s   may  be  used  in  the  w h i r l - b e d .   C o a r s e r  

g ranu la tes   are  eas ie r   to  c a l i b r a t e ,   in  such  a  way  that  d u s t - f o r -  

ming  by  e l u t r i a t i o n   is  a v o i d e d .   The  equipment   accord ing   to  t h e  

invent ion  may  t h e r e b y   remain  cont inuously   open  at  the  top  fo r  

visual  control  or  check .   With  the  use  of  coa r se r   g ranu la t e s   and 

a  larger   air  f l o w - r a t e ,   the  heat  t r ans fe r   and  the  d iamete r   of 



the  w h i r l - b e d   are  i n c r e a s e d .   Due  to  the  more  turbulent   w h i r l -  

bed,   the  w o r k p i e c e s   t r ea t ed   t h e r e i n   are  c leaned  f a s t e r .  

It  must  be  u n d e r s t o o d   that  the  invention  is  in 

no  way  l imited  to  the  above  embodimen t s   and  that  many  c h a n g e s  

may  be  brought   t he re in   without   d e p a r t i n g   from  the  scope  of  t h e  

invent ion   as  defined  by  the  a p p e n d e d   c l a i m s .  



1.  Method  for  removing  ga s i f i ab l e   solid  or  l i q u i d  

ma te r i a l s   from  a  h e a t - w i t h s t a n d i n g   c a r r i e r   in  a  w h i r l - b e d ,   w h i c h  

compr i ses   p r o v i d i n g   in  and  d i r e c t l y   above  the  w h i r l - b e d   c o n d i -  

tions  w h e r e b y   those  m a t e r i a l s   caused  to  be  gas i f i ed   in  t h e  

w h i r l - b e d ,   due  to  the  t e m p e r a t u r e   deve loped   t h e r e i n ,   are  i g n i t e d  

on  the  w h i r l - b e d   s u r f a c e .  

2.  Equipment   for  the  working  of  the  method  a s  

defined  in  claim  1,  w h e r e b y   use  is  made  of  a  vat  whe re in   t h e  

c a r r i e r s   to  be  t r ea t ed   (12)  are  a r ranged   in  a  heated  w h i r l - b e d  

compr i sed   of  g ranula te   g r a in s ,   in  which  said  g ranula te   g r a i n s  

are  d i v i d e d   into  at  least   two  l a y e r s ,   namely  a  lowermost   l a y e r  

inert  g ranula te   grains   (5),   where in   a  gas -a i r   mixture   is  b l o w n ,  

and  t h e r e a b o v e   a  layer   g ranu la te   g ra ins ,   which  form  with  t h e  

igniting  of  the  g a s - a i r   m i x t u r e ,   the  w h i r l - b e d   (4)  p r o p e r .  

3.  Equipment   as  defined  in  claim  2,  in  which  in  

said  inert  g ranula te   grains   (5),   p e r f o r a t e d   p ipes   (6)  are  p r e -  
sent  for  le t t ing  the  ga s - a i r   mixture   t h e r e i n .  

4.  Equipment   as  defined  in  e i the r   one  of  c l a i m s  

2  and  3,  in  which  said  vat  is  connected  at  the  top,  to  a  p o s t -  

combustion  chamber   (11)  whe re in   lines  (10)  are  p r o v i d e d   for  f e e -  

ding  t a n g e n t i a l l y   s ecunda ry   a i r .  

5.  Equipment   as  defined  in  a n y  o n e   of  claims  2 

to  4,  in  which  in  said  p o s t - c o m b u s t i o n   chamber   (11),  at  l e a s t  

one  pilot  flame  (13)  is  p r o v i d e d   for  ignit ing  that  g a s - a i r   m i x t u r e  

which  e s capes   on  the  w h i r l - b e d   s u r f a c e .  

6.  Equipment   as  defined  in  a n y  o n e   of  claims  2 

to  5,  in  which  said  inert   granula te   grains  (5)  have  s izes  and  

a  spec i f ic   weight  w h e r e b y   said  grains  are  not  brought   into  mo-  

tion  by  the  c i r c u l a t i o n   between  said  granula te   grains  of  said  g a s -  
air  m i x t u r e .  
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