
®  J  

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

@  Publication  number: 0 1 7 2   9 6 5  
A 1  

EUROPEAN  PATENT  APPLICATION 

@  Application  number:  84305974.2 

@  Date  of  filing:  31  .08.84 

©  int.ci.«:C13F  1/02,  C  13  G  1/00,  
B  01  D  9 / 0 0  

Date  of  publication  of  application  :  05.03.86 
Bulletin  86/10 

Designated  Contracting  States:  AT  BE  CH  DE  FR  GB  IT 
LI  LU  NLSE 

©  Applicant:  THE  TONGAAT-HULETT  GROUP  LIMITED, 
1001  Umhlanga  Rocks  Drive,  La  Lucia  Durban  Natal  (ZA) 

Inventor:  Rein,  Peter  William,  42  Northumberland 
Avenue,  Durban  North  Natal  (ZA) 

Representative:  Leale,  Robin  George  et  al,  FRANK  B. 
DEHN  &  CO.  Imperial  House  15-19  Kingsway,  London 
WC2B  6UZ  (GB) 

(§)  Continuous  pan  crystallizer. 

  The  invention  concerns  a  continuous  pan  crystallizer 
which  is  conventional  in  that  it  has  a  number  of  interleading 
compartments  with  cross-over  ports  through  which  the  
massecuite  passes  from  compartment  to  compartment.  The 
cross-over  ports  have  baffles  on  one  or  both  sides  thereof 
to  direct  the  massecuite  up  the  tubes  between  the  baffles 
and  the  walls  of  the  compartments  in  order  to  avoid  short- 
circuiting  or  by  pass  of  massecuite  from  one  compartment 
to  another. 



This   i n v e n t i o n   r e l a t e s   to  c o n t i n u o u s   vacuum  p a n  

c r y s t a l l i z e r s .  

Most  c o n t i n u o u s   pans   are   d i v i d e d   i n t o   a  number   o f  

c o m p a r t m e n t s   in  an  a t t e m p t   to  p r o m o t e   p lug   f l ow  t h r o u g h  

the   s y s t e m .   It  is  i m p o r t a n t   t h a t   the   f low  s y s t e m  

a p p r o a c h   p lug   f l ow  as  c l o s e l y   as  p o s s i b l e ,   so  t h a t  

c r y s t a l   r e s i d e n c e   t i m e s   in  the  c o n t i n u o u s   pan  a r e  

u n i f o r m ,   l e a d i n g   to  e q u a l   g r o w t h   on  a l l   c r y s t a l s   and  a 

u n i f o r m   c r y s t a l   s i z e   in  the   p r o d u c t   m a s s e c u i t e   l e a v i n g  

the   p a n .  

One  of  the   o b j e c t s   of  the   p r e s e n t   i n v e n t i o n   is  t o  

p r o v i d e   a  s y s t e m   f o r   m a s s e c u i t e   to  pas s   from  o n e  

c o m p a r t m e n t   to  a n o t h e r   in  such  a  way  as  to  e l i m i n a t e  

p r o b l e m s   e x p e r i e n c e d   w i th   o t h e r   t y p e s   of  c o n t i n u o u s  

p a n s ,   such  a s :  

(a)  s h o r t - c i r c u i t i n g   or  b y - p a s s i n g   of  m a s s e c u i t e   f r o m  

one  c o m p a r t m e n t   to  a n o t h e r .  

(b)  e l i m i n a t i o n   of  e n c r u s t a t i o n   in  the   o p e n i n g   b e t w e e n  

c o m p a r t m e n t s .  



In  o r d e r   to  o v e r c o m e   the   l a t t e r   p r o b l e m ,   s t eam  b l o w e r s  

n e e d e d   to  be  i n s t a l l e d   in  some  pans  at  the   c r o s s - o v e r  

p o r t s ,   to  p r e v e n t   e n c r u s t a t i o n   in  the   p o r t s .   Th is   i s  

e x p e n s i v e   and  d e t r i m e n t a l   to  t h e r m a l   e c o n o m y .  

A n o t h e r   o b j e c t   of  the   i n v e n t i o n   is  to  e l i m i n a t e  

e n c r u s t a t i o n   of  s u g a r   on  b a f f l e s   and  o t h e r   s u r f a c e s  

i n s i d e   the  pan.   Such  e n c r u s t a t i o n   can  l ead   to  t h e  

f o r m a t i o n   of  lumps  or  the   d i s l o d g i n g   of  l a r g e   p i e c e s   o f  

e n c r u s t a t i o n   which   can  b l o c k   h e a t i n g   t u b e s   or  m a s s e c u i t e  

o u t l e t s .  

A  f u r t h e r   o b j e c t   is  to  p r o v i d e   a  c o n d e n s e r   i n t e g r a l   w i t h  

the   pan  to  r e d u c e   the   c o s t   of  the   c o n t i n u o u s   vacuum  p a n  

s y s t e m .  

A c c o r d i n g   to  t he   i n v e n t i o n   a  c o n t i n u o u s   pan  c r y s t a l l i s e r  

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

p r o v i d e d   on  e i t h e r   or  both   s i d e s   of  the   c r o s s - o v e r   p o r t s  

and  a r r a n g e d   f o r   the  m a s s e c u i t e   moving   in  the   d i r e c t i o n  

of  the   c r o s s - o v e r   p o r t s   to  pa s s   up  t h r o u g h   the   t u b e s  

b e t w e e n   the   b a f f l e s   and  the   w a l l s   of  the   c o m p a r t m e n t s .  

The  m a s s e c u i t e   m u s t ,   t h e r e f o r e ,   have  had  at  l e a s t   o n e  

pa s s   t h r o u g h   the  t u b e s   b e f o r e   l e a v i n g   a  c o m p a r t m e n t .  

M a s s e c u i t e   which   p a s s e s   t h r o u g h   the   c r o s s - o v e r   p o r t   i s  

d i r e c t e d   i n t o   the   d o w n t a k e   a r e a   of  the   n e x t   c o m p a r t m e n t .  



The  c r o s s - o v e r   p o r t s   a re   p r e f e r a b l y   l o c a t e d   i m m e d i a t e l y  

above   the   c a l a n d r i a ,   and  the   t u r b u l e n c e   and  v i g o r o u s  

f low  o b t a i n e d   in  t h e s e   zones   k e e p s   the   c r o s s - o v e r   p o r t s  

f r e e   of  e n c r u s t a t i o n .  

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

ve ry   f i n e   w a t e r   s p r a y s   on to   a l l   s u r f a c e s   e x t e n d i n g   a b o v e  

the   no rma l   m a s s e c u i t e   o p e r a t i n g   l e v e l .   Th is   e l i m i n a t e s  

any  b u i l d - u p   or  e n c r u s t a t i o n   on  t h e s e   s u r f a c e s ,   w h i c h  

can  o t h e r w i s e   l ead   to  the   f o r m a t i o n   of  l umps .   B e c a u s e  

the   q u a n t i t y   of  w a t e r   s p r a y e d   t h r o u g h   the   s p r a y s   is  v e r y  

s m a l l ,   i t   does   not   a f f e c t   the   c o n t r o l   of  t h e  

s u p e r s a t u r a t i o n   of  t he   m o t h e r   l i q u o r   in  the  m a s s e c u i t e  

and  the   c r y s t a l l i s a t i o n   p r o c e s s   in  not  a f f e c t e d .  

In  a  f u r t h e r   a s p e c t   of  the   i n v e n t i o n ,   the   c o n t i n u o u s   p a n  

is  p r o v i d e d   w i t h   an  i n t e g r a l   c o n d e n s e r .   This   has  t h e  

a d v a n t a g e   of  e l i m i n a t i n g   the   c o s t l y   s t e e l w o r k   and  l a r g e  

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

s e p a r a t e   c o n d e n s e r s .  

An  e m b o d i m e n t   of  the   i n v e n t i o n   is  d e s c r i b e d   be low  w i t h  

r e f e r e n c e   to  the   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h : -  

F i g u r e   1  is  a  p l an   v i e w ,   p a r t l y   in  s e c t i o n   of  a 

c o n t i n u o u s   pan  c r y s t a l l i s e r   a c c o r d i n g   to  the   i n v e n t i o n ;  

F i g u r e   2  is  a  s i d e   view  of  the   same  c r y s t a l l i z e r ;  

F i g u r e   3  is  an  end  view  of  the   c r y s t a l l i z e r ;   a n d  



F i g u r e   1A  is  a  d e t a i l e d   p lan   of  h e a t i n g   t u b e s   in  o n e  

c o m p a r t m e n t .  

In  the  d r a w i n g s   a  c o n t i n u o u s   pan  c r y s t a l l i z e r   i n c l u d e s   a 

p l u r a l i t y   of  c o m p a r t m e n t s   ( in   t h i s   c a se   12)  as  s h o w n .  

Seed  m a s s e c u i t e   e n t e r s   the   f i r s t   c o m p a r t m e n t   and  s y r u p  

or  m o l a s s e s   e n t e r s   the   c r y s t a l l i z e r   t h r o u g h   p o r t s   1 0 0 .  

The  m a s s e c u i t e   p a s s e s   a n t i - c l o c k w i s e   from  o n e  

c o m p a r t m e n t   to  the  nex t   a r o u n d   the  a p p a r a t u s   and  l e a v e s  

i t   t h r o u g h   the  o u t l e t   102  ( s e e   F i g u r e   3) .   The  c r o s s -  

ove r   p o r t s   1 0 4 , 1 0 5   b e t w e e n   a d j a c e n t   c o m p a r t m e n t s   (  1  t o  

12)  each  have  a  p a i r   of  b a f f l e s   106,  108  which   a r e  

l o c a t e d   a  s h o r t   d i s t a n c e   from  the   p o r t s   and  above   t h e  

l e v e l   of  the   top  of  the   t u b e s   110.  One  v e r t i c a l   edge  o f  

the   b a f f l e s   a b u t s   the   wal l   of  the   a p p a r a t u s   and  t h e  

o t h e r   is  l o c a t e d   a  s h o r t   d i s t a n c e   away  from  the   v e r t i c a l  

edge  of  the   p o r t s .   Thus  the   m a s s e c u i t e   l e a v i n g   a 

c o m p a r t m e n t   f l o w s   up  the   t u b e s   b e t w e e n   the   b a f f l e   108  

and  the   c o m p a r t m e n t   w a l l ,   and  t hen   t h r o u g h   the   p o r t  

105.  It  p a s s e s   t h r o u g h   the  p o r t   and  t hen   has  t o  

n e g o t i a t e   the   s e c o n d   b a f f l e   106  on  the  d o w n s t r e a m   s i d e  

of  the  c o m p a r t m e n t   109,  which   d i r e c t s   the   m a s s e c u i t e  

i n t o   the   d o w n t a k e  .  

It  w i l l   be  a p p r e c i a t e d   t h a t   the   d i m e n s i o n s   and  l o c a t i o n  

of  the   b a f f l e s   w i l l   d i f f e r   a c c o r d i n g   to  the   v a r i o u s  

p a r a m e t e r s   of  the   c r y s t a l l i z e r   and  w i l l   have  to  b e  



d e t e r m i n e d   wi th   a  view  to  o b t a i n i n g   op t imum  p lug   f l o w  

and  d i r e c t i o n   a c c o r d i n g   to  pan  c a p a c i t y   and  e v a p o r a t i o n  

r a t e .  

The  s e c o n d   a s p e c t   of  the   i n v e n t i o n   i n v o l v e s   t h e  

i n s t a l l a t i o n   of  f i n e   w a t e r   s p r a y s ,   p o s i t i o n e d   above   t h e  

normal   m a s s e c u i t e   l e v e l .   These   s p r a y s   a re   so  p o s i t i o n e d  

as  to  d i r e c t   a  f i n e   s p r a y   of  w a t e r   o n t o   some  or  a l l   o f  

the   s u r f a c e s   of  the   c o m p a r t m e n t   109,  the   d e f l e c t i o n  

b a f f l e s   106  and  108,  and  the   i n t e r n a l   s u r f a c e s   of  t h e  

s h e l l   of  the   v e s s e l .  

The  t h i r d   a s p e c t   of  the   i n v e n t i o n   is  the   p r o v i s i o n   of  an  

i n t e g r a l   c o n d e n s e r   g e n e r a l l y   i n d i c a t e d   by  r e f e r e n c e   1 1 2 .  

The  c o n d e n s e r   is  a t t a c h e d   to  the   top  wal l   of  t h e  

c r y s t a l l i z e r   and  t h e r e b y   o b v i a t e s   the   e x p e n s e   of  t h e  

c o m p l i c a t e d   s u p p o r t   means  which   would   o t h e r w i s e   b e  

n e c e s s a r y .   The  c o n d e n s e r   has  an  i n j e c t i o n   w a t e r   i n l e t  

114  and  a  vacuum  c o n n e c t i o n   116  and  an  i n j e c t i o n   w a t e r  

o u t l e t   1 1 8 .  

The  c o n d e n s e r   is  c o n v e n t i o n a l ,   p r e c e d e d   by  an  

e n t r a i n m e n t   s e p a r a t o r   126.  The  r i s i n g   v a p o u r   i s  

c o n t a c t e d   in  the   c o n d e n s e r   w i th   a  d o w n w a r d l y   d i r e c t e d  

s p r a y   of  c o o l i n g   w a t e r   f o r   c o l l e c t i o n   in  a  c o l l e c t o r   128  

f o r   r e m o v a l   t h r o u g h   o u t l e t   1 1 8 .  



1. 

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

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

c h a r a c t e r i s e d   by  the   p r o v i s i o n   of  b a f f l e s   l o c a t e d   on 

e i t h e r   or  bo th   s i d e s   of  the   c r o s s - o v e r   p o r t s ,   and  s p a c e d  

away  t h e r e f r o m   to  p r o v i d e   a  p a s s a g e   fo r   the   m a s s e c u i t e  

moving   in  the   d i r e c t i o n   of  the   c r o s s - o v e r   p o r t s   to  p a s s  

up  the  t u b e s   of  the   c a l a n d r i a   b e t w e e n   the   b a f f l e s   a n d  

the   w a l l s   of  the   c o m p a r t m e n t s .  

2 .  

The  pan  of  c l a i m   1  c h a r a c t e r i s e d   in  t h a t   the   b a f f l e s   a r e  

a r r a n g e d   fo r   the   m a s s e c u i t e   to  have  at  l e a s t   one  p a s s  

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



3 .  

The  pan  of  c l a i m   1  or  c l a i m   2  c h a r a c t e r i s e d   in  t h a t   t h e  

c r o s s - o v e r   p o r t s   and  b a f f l e s   are   a r r a n g e d   f o r   m a s s e c u i t e  

wh ich   e n t e r s   a  c o m p a r t m e n t   to  be  d i r e c t e d   t o w a r d s   t h e  

d o w n t a k e   of  the   c o m p a r t m e n t .  

4 .  

The  pan  of  any  of  the   above   c l a i m s   c h a r a c t e r i s e d   in  t h a t  

t he   c r o s s - o v e r   p o r t s   are   l o c a t e d   in  an  a r e a   of  v i g o r o u s  

b o i l i n g   j u s t   above   the   t u b e - p l a t e .  

5 .  

The  pan  of  any  of  t he   above   c l a i m s   c h a r a c t e r i s e d   in  t h a t  

i t   i n c l u d e s   w a t e r   s p r a y s   l o c a t e d   and  a d a p t e d   t o  

o v e r c o m e   e n c r u s t a t i o n   on  the   b a f f l e s   and  s i d e s   of  t h e  

p a n .  

6 .  

The  pan  of  any  of  t he   above   c l a i m s   c h a r a c t e r i s e d   in  t h a t  

a  c o n d e n s e r   is  l o c a t e d   i n t e g r a l   w i t h   t he   pan  and  i n  

d i r e c t   c o m m u n i c a t i o n   w i t h   t he   c o m p a r t m e n t s .  
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