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©  Cohesive  tobacco  composition. 
  A  process  for  making  a  cohesive  tobacco  composition, 
in  which  tobacco  pectins  within  the  tobacco  itself  serve  as 
the  binder,  by  contacting  dry tobacco  particles  with  a  solution 
containing  an  agent  to  destroy the  alkaline  earth  metal  cross- 
links  of the tobacco  pectins,  under  high  shear  conditions.  The 
resulting  cohesive  composition  may  have  a  solids  content 
greater  than  about  14%  and  a  viscosity  less  than  about  2000 
centipoise.  A  reconstituted  tobacco  sheet  is  made  by  forming 
the  resulting  mixture  into  a  sheet  and  drying.  In  one  embod- 
iment  ammonia  and  tobacco  volatiles  contained  in  vapors 
from  the  sheet  drying  step  are  recovered  and  recycled  into 
the  solution. 



B A C K G R O U N D  

The  present   invention  re la tes   general ly   to  tobacco  products  and  

more  part icularly  to  an  improved  cohesive  tobacco  composition  in  which 

tobacco  pectins  within  the  tobacco  itself  serve  as  the  binder,  a  process  f o r  

making  the  composit ion,   and  the  product ion  of  tobacco  sheet  from  such  

compos i t i on .  

During  the  product ion  and  processing  of  tobacco  p r o d u c t s ,  

including  aging,  blending,  sheet   forming,  cut t ing,   drying,  cooling,  s c r e e n i n g ,  

shaping  and  packaging,  considerable   amounts   of  tobacco  fines,  dust,  s t e m s ,  

and  other  small  tobacco  plant  parts  are  produced.   It  is  known  that   such  

small  tobacco  plant  parts   can  be  combined  with  a  binder  to  form  a  c o h e r e n t  

sheet,   which  resembles   leaf  tobacco  and  which  is  commonly  refer red   to  a s  

r econs t i tu ted   t o b a c c o .  

It  is  also  known  to  t rea t   the  small  tobacco  plant  parts  to  r e l e a s e  

tobacco  pectins  from  within  the  tobacco  i tself   and  to  use  such  pectins  as  t h e  

binder.  Such  processes   are  taught  by  US-A-  3  353  541  and 

3  420  241  (Hind  and  Se l igman) ,   US-A-  3  386  499  (Hind)  and 

US-A-  3  760  815  ( D e s z y c k ) .  

Unlike  r e c o n s t i t u t e d   tobacco   made  with  n o n - t o b a c c o  

derived  binders,  the  r e c o n s t i t u t e d   t o b a c c o   which  is  obtained  from  such  

pect in  release  processes   need  not  contain   any  added  cellulose  o r  

pro te inaceous   mater ia l   which  is  foreign  to  tobacco,   since  the  binder  which  is 

employed  may  be  derived  solely  from  tobacco,   and  may  be  produced  in  such  

a  manner  that  it  contains  no  mater ia l s   other   than  those  which  n a t u r a l l y  

occur  in  tobacco.  Thus,  r econs t i t u t ed   tobacco  produced  in  accordance   w i t h  



these  p rocesses   can  be  so  formulated  as  to  be  similar  to  natural  tobacco  in 

physical   p r o p e r t i e s   and  chemical   c o m p o s i t i o n .  

In  the  '541,  '241  and  '449  pa ten ts ,   d iammonium  acid  phosphate  o r  

a m m o n i u m   or thophospha te ,   is  employed  to  t reat   the  tobacco  plant  parts  t o  

des t roy   the  alkaline  earth  metal  cross- l inks  of  the  tobacco  pectins.   The  

mechan i sm  of  the  process  involves  four  d is t inct   steps:  1)  the  pene t ra t ion   o f  

the  tobacco   ma te r i a l   by  the  cross-link  des t ruc t ion   agents;   2)  the  d e s t r u c t i o n  

of  the  a lkal ine  earth  metal  cross-l inks  and  the  re lease  of  the  t o b a c c o  

pect ins ;   3)  the  solubil ization  and  migrat ion  of  the  resul t ing  tobacco  p e c t i n s  

from  the  In t e r s t i ces   of  the  tobacco  mater ia l ;   and  4)  the  deposi t ing  of  t h e  

re leased   tobacco   pectins  on  the  surface   of  the  t r e a t ed   plant  p a r t s .  

The  first  step  of  pene t r a t i on   of  the  tobacco  mater ia l   by  t h e  

cross- l ink  de s t ruc t i on   agent  begins  upon  con t ac t   of  the  tobacco  m a t e r i a l  

with  the  d e s t r u c t i o n   agent  in  an  aqueous  mixture .   Considering  a  s ingle  

tobacco   pa r t i c l e ,   the  agent  in  aqueous  form  soaks  into  and  pe rmea te s   t he  

pa r t i c l e   o v e r  s o m e   period  of  time  which  may  depend  on   such  factors   as  t h e  

t e m p e r a t u r e   of  the  mixture  and  the  size,  shape ,  su r f ace   area  and  porosity  o f  

the  pa r t i c l e s .   Considering  a  large  quan t i ty   of  dry  tobacco   par t ic les   to  b e  

combined  with  an  aqueous  solution  of  pect in  re lease   agent,   the  t i m e  

requi red   to  comple te   this  step  is  increased   by  the  mixing  time  required  t o  

e f f e c t   c o n t a c t   of  essentially  every  individual  tobacco  part icle   with  t h e  

solution.   Essent ia l ly   complete   mixing  is  highly  desirable,   for  if  n o t  

achieved,   the  resul t   is  an  unaccep tab le   sheet   mate r ia l   conta ining  lumps  o f  

dry  tobacco .   Recons t i t u t ed   tobacco  con ta in ing   such  lumps  exhibits  lower  

tensi le   s t r e n g t h   and  inferior  a p p e a r a n c e .  

Similarly,   if  one  begins  with  a  mixture   of  dry  tobacco  p a r t i c l e s  

and  dry  c ross- l ink   des t ruct ion  agent  to  be  combined   with  an  aqueous  so lu t ion  

to  in i t i a te   the  permeat ion,   the  mixing  time  must  be  suff ic ient   t o  

a c c o m m o d a t e   the  addit ional  time  Involved  in  dissolving  the  dry  c r o s s - l i n k  

d e s t r u c t i o n   agen t   into  solution  prior  to  p e r m e a t i o n   of  the  tobacco  p a r t i c l e s  

t h e r e b y .  
The  second  step,  which  is  r e lease   of  the  tobacco  pectins  by  

d e s t r u c t i o n   of  the  alkaline  earth  meta l   cross- l inks ,   can  be  considered  t o  



occur  somewhat  c o n c u r r e n t l y   with  the  f i r s t .   As  the  agent   p e r m e a t e s  

p o r t i o n s   of  the  tobacco  p a r t i c l e s ,   d e s t r u c t i o n   of  the  c r o s s - l i n k s  

begins  in  t h o s e   permeated  p o r t i o n s .  

The  t h i r d   s t e p ,   which  is  s o l u b i l i z a t i o n   of  the  r e s u l t i n g  
tobacco  p e c t i n s   and  migra t ion   thereof   from  the  i n t e r s t i c e s   of  t h e  

tobacco  p a r t i c l e s ,   invo lves   a  migra t ion   of  the  p e c t i n s   in  o p p o s i t e  
d i r e c t i o n s   to  the  d i r e c t i o n s   of  migra t ion   or  p e r m e a t i o n   of  the  f i r s t  

s tep  and  thus  must  occur  over  some  time  per iod  s u b s e q u e n t   to  t h e  

f i r s t   s t e p .  

The  f o u r t h   s t e p ,   which  is  d e p o s i t i n g   the  r e l e a s e d   t o b a c c o  

p e c t i n s   on  the  s u r f a c e   of  the  t r ea t ed   tobacco  p a r t i c l e s ,   can  be 

c o n s i d e r e d   to  occur  somewhat  c o n c u r r e n t l y   with  the  t h i r d .   As  t he  

tobacco  p e c t i n   m i g r a t e s   out  of  a  tobacco  p a r t i c l e ,   i t   may  d e p o s i t  

onto  the  p a r t i c l e   sur face   or  d i s so lve   into  the  s o l u t i o n   and  be 

d e p o s i t e d   onto  o the r   p a r t i c l e s .  

Under  the  c o n d i t i o n s   of  the  '541  p rocess   such  as  t e m p e r a t u r e ,  

so l ids   c o n t e n t ,   pH  and  mixture  p r o p o r t i o n s ,   a g i t a t i n g   or  s t i r r i n g   o f  

the  m i x t u r e   is  t augh t   t h e r e i n   as  being  r e q u i r e d   for   about  one  m i n u t e  

to  one  day.  The  c o n d i t i o n s   d i sc losed   in  c o n n e c t i o n   with  ammonium 

o r t h o p h o s p h a t e   i n c l u d e   a  pH  value  between  about  5.8  and  10,  a 

t e m p e r a t u r e   as  h igh   as  400°  C,  but  p r e f e r a b l y  b e t w e e n   about  25  and 

1350  C,  and  p e r i o d s   of  about  1  minute  to  24  h o u r s .   With  diammonium 

acid  p h o s p h a t e   (DAP)  the  p r e f e r r e d   q u a n t i t i e s   are  0.5  to  5.0%  by 

weight  c o n c e n t r a t i o n   of  DAP  in  the  aqueous  s o l u t i o n ,   and  from  a b o u t  

0.01  to  0.5  (most  p r e f e r a b l y   about  0.05  to  0.035)  p a r t   DAP  by 

weight  of  t obacco   being  con tac ted .   A  humec tan t ,   such  as  g l y c e r i n  

or  t r i e t h y l e n e   g l y c o l ,   may  be  present   at  about  0.5  to  1  par t   by 

weight  per  p a r t   of  DAP.  The  tempera ture   dur ing  DAP  t r e a t m e n t   of  t h e  

tobacco  may  vary  between  room  tempera ture   and  about   190°   F  (880  C) 

or  h i g h e r ,   the  pH  being  maintained  at  about  7.1  to  9 .0 .   By 

a g i t a t i n g   or  s t i r r i n g   such  a  mixture  under  these   c o n d i t i o n s   for  f rom 

about  1  minu te   to  1  day  ( p r e f e r a b l y   about  1  to  5  hours )   the  t o b a c c o  

p e c t i n s   are  l i b e r a t e d ,   r e l ea sed   and  d e p o s i t e d   in  the  tobacco  p a r t s  

to  form  a  b i n d e r   c o m p o s i t i o n .  

In  the  p r o c e s s   according  to  the  '815  p a t e n t ,   ammonium  s a l t s   o f  

o rgan ic   a c i d s   are  used  as  the  c r o s s - l i n k   d e s t r u c t i o n   a g e n t .  

However,  the  s t e p s   of  the  mechanism  are  e s s e n t i a l l y   the  same  a s  

d e s c r i b e d   above .   The  s e l e c t e d   acids  are  u n s u b s t i t u t e d   a l i p h a t i c   o r  



a r o m a t i c   mono  or  p o l y c a r b o x y l i c   acids   or  such  a c id s   having  o n l y  

hydroxy  and  lower  a lkoxy  groups  as  s u b s t i t u e n t s .   The  p r e f e r r e d  

m o n o c a r b o x y l i c   a c id s   are  f a t t y   acids   hav ing   6  to  18  carbon  atoms  and  

the  p r e f e r r e d   p o l y c a r b o x y l i c   ac ids   are  those   having  2  to  12  c a r b o n  

atoms.   Under  the  c o n d i t i o n s   of  the  '815  p r o c e s s ,   o n e - h a l f   to  24 

hours   is   r e q u i r e d .   The  p r e f e r r e d   c o n d i t i o n s   i n c l u d e   an  amount  o f  

added  ammonium  s a l t   in  the  range  of  about  0.0  to  0.25  mols  per  100 

grams  tobacco   ( p r e f e r a b l y   about  0.025  to  0 .08   mols  per  100  g rams)  

and,  a d d i t i o n a l l y ,   s u f f i c i e n t   ammonium  h y d r o x i d e   to  reach  a n  

a l k a l i n e   pH,  p r e f e r a b l y   from  about  pH  9  to  10.  During  p e c t i n  

r e l e a s e   and  s a l t   f o r m a t i o n ,   a  t empera tu re   from  about   25  to  110°  C 

may  be  m a i n t a i n e d   for   the  time  mentioned  above.   If  ammonium  s a l t s  

are  formed  in  s i t u ,   the  same  amount  of  the  acid  may  be  added  a s  

i n d i c a t e d   for  the  s a l t ,   t oge the r   with  s u f f i c i e n t   ammonium  h y d r o x i d e  

to  ach ieve   pH  9  to  1 0 .  

For  economic  r e a s o n s ,   i t   is  d e s i r a b l e   to  reduce  the  time  o f  

a g i t a t i o n   to  a  minimum,  but  s u f f i c i e n t   time  must  be  a l lowed  for  t h e  

s t ep s   of  the  p r o c e s s   to  o c c u r .  

Dur ing  long  a g i t a t i o n   t imes,   c o n d i t i o n s   such  as  a  t e m p e r a t u r e  

and  pH  may  change ,   means  must  be  provided  for  m o n i t o r i n g   and  

c o n t r o l l i n g   these   c o n d i t i o n s .   Moreover,  long  a g i t a t i o n   t imes  may 

i n c r e a s e   v i s c o s i t y   to  l e v e l s   that   are  u n a c c e p t a b l e   for  c a s t i n g ,  

s p r a y i n g ,   c o a t i n g ,   e x t r u d i n g   or  o the rwise   us ing   in  the  m a n u f a c t u r e  

of  a  tobacco   p r o d u c t .   Accord ing ly ,   the  v i s c o s i t y   of  t h e  

c o m p o s i t i o n   must  be  reduced  to  an  a c c e p t a b l e   value  p r i o r   to  i t s  

u t i l i s a t i o n .   T y p i c a l l y ,   v i s c o s i t y   r e d u c t i o n   is  a ccompl i shed   by  

d i l u t i o n .   However,  such  d i l u t i o n   i n c r e a s e s   the  dry ing   load  and 

g r e a t l y   a f f e c t s   the  economics  of  the  p r o c e s s .   In  the  '241  p a t e n t ,  

v i s c o s i t y   is  kept   at  a c c e p t a b l e   values   by  d i l u t i o n   with  water   p r i o r  

to  a g i t a t i o n .   Water  to  a  c e r t a i n   ex ten t   is  r e q u i r e d   in  any  s l u r r y  

making  p r o c e s s ,   but  the  less   water  used,  and  t h e r e f o r e   the  h i g h e r  

s o l i d s   c o n t e n t   of  the  r e s u l t i n g   c o m p o s i t i o n ,   the  lower  the  d r y i n g  

load  and  the  more  f a v o r a b l e   the  economics  of  the  p r o c e s s .   As  a  

r e s u l t   of  the  d i l u t i o n   f a c t o r ,   the  s l u r ry   s o l i d s   c o n t e n t   of  t h e  

p r o c e s s   of  the  '241  p a t e n t   are  in  the  range  of  about  5%  to  10%. 

Also,   with  long  a g i t a t i o n   times  mixing  and  s t o r a g e   va t s   may  become 

n e c e s s a r y .   The  employment  of  such  equipment  adds  s i g n i f i c a n t l y   t o  

the  c a p i t a l ,   m a i n t e n a n c e   and  o p e r a t i n g   c o s t s   of  the  p r o c e s s .  



In  one  known  method  of  p roduc ing   a  cohesive  tobacco  c o m p o s i t i o n  

as  descr ibed   in  US-A-4  325  391,  tobacco  m a t e r i a l   and  an  aqueous  
adhes ive   m a t e r i a l   are  f i r s t   c o n t a c t e d   t oge the r   and  mixed  w i th in   a 

high  i n t e n s i t y   mixer.   In  t h i s   p a t e n t ,   the  mixer  d i s c l o s e d  

comprises  a  housing  cover  p r o v i d i n g   two  i n l e t s ,   a  housing  p r o v i d i n g  

a  s lu r ry   d i scha rge   and  with  the  cover  d e f i n i n g   a  mixing  chamber,  a  

screen  disposed  in  the  chamber  a c r o s s   the  s lu r ry   d i s c h a r g e ,   and  a  

ro to r   d isposed  in  the  chamber  and  mounted  on  an  axis  t r a n s v e r s e   t o  
the  d i r e c t i o n   of  flow  from  the  i n l e t s   to  the  o u t l e t ,   the  r o t o r  

having  a  p l u r a l i t y   of  s e r i e s   of  r a d i a l l y   disposed  b l ades ,   the  s e r i e s  

of  blades  being  equa l ly   spaced  a r c u a t e l y   around  the  axis   of  r o t a t i o n  

of  the  r o t o r ,   and  the  b lades   of  each  s e r i e s   being  s e l e c t i v e l y   s p a c e d  

so  that  the  ends  of  a l l   the  b l ades   w i l l   provide  a  wiping  a c t i o n  

across  the  t o t a l   s u r f a c e   of  the  sc reen   and  in  close  p r o x i m i t y  
t h e r e t o   during  each  r e v o l u t i o n   of  the  r o t o r .   A  s l u r r y   box  i s  

pos i t ioned   to  r e c e i v e   s l u r r y   from  the  d i scha rge   and  depos i t   t h e  

s l u r ry   in  a  th in   c o n t i n u o u s   l aye r   on  a  c a s t i n g   b e l t .   A l t e r n a t i v e l y  
the  s lu r ry   box  may  be  e l i m i n a t e d   and  an  e x t r u s i o n   nozzle   p rov ided   t o  

extrude  the  s l u r r y   onto  the  b e l t .  

In  the  '391  p r o c e s s ,   mixing  t imes  of  an  order  of  magni tude  l e s s  

than  one  minute  and  s l u r r y   s o l i d s   con t en t   of  about  22X  are  a c h i e v e d .  

In  such  a  quick  mixing  p r o c e s s ,   i n s u f f i c i e n t   time  e lapses   for  t h e  

tobacco  ma te r i a l   to  be  t h o r o u g h l y   permeated  by  the  aqueous  a d h e s i v e  

m a t e r i a l .   In  p r o c e s s e s   such  as  the  '391  process  wherein  an  

adhesive  is  added  to  r a t h e r   than  produced  within  the  mix ture ,   t h i s  

is  not  only  an  a c c e p t a b l e   r e s u l t   but  also  a  d e s i r a b l e   one  b e c a u s e  

permeation  is  not  r e q u i r e d   s ince  only  an  a p p l i c a t i o n   of  the  a d h e s i v e  

to  the  surface   of  the  tobacco  m a t e r i a l   is  necessary   for  b ind ing   t h e  

tobacco  p a r t i c l e s   t o g e t h e r   in  the  f o r m a t i o n   of  the  tobacco  shee t   o r  

other   tobacco  p roduc t .   Moreover ,   as  taught   in  the  '391  p a t e n t ,  

permeat ion  is  u n d e s i r a b l e   in  such  an  adhes ive   a d d i t i v e   p r o c e s s  
because  subsequen t ly   g r e a t e r   d ry ing   c a p a c i t y   is  r equ i red   to  dry  t h e  

tobacco  sheet  or  o ther   tobacco  p roduc t   to  an  accep tab l e   m o i s t u r e  

content   and  thereby  e f f e c t   the  adherence   of  the  tobacco  p a r t i c l e s   t o  

one  another .   Indeed,   the  o b j e c t i v e   of  the  '391  pa ten t   is  to  e f f e c t  

sheet   format ion  p r io r   to  comple te   mo i s tu r e   permeat ion  and 

equ i l i b r i um  of  the  tobacco   p a r t i c l e .  

Converse ly ,   in  p r o c e s s e s   for  p roducing   a  cohesive  t o b a c c o  



c o m p o s i t i o n   whereby  the  tobacco   p e c t i n   is  r e l e a s e d   from  the  t o b a c c o  

p a r t i c l e s   and  used  as  the  a d h e s i v e ,   p e r m e a t i o n   of  the  c r o s s - l i n k  

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

tobacco   p e c t i n   adhes ive .   Moreover ,   as  t augh t   in  the  '541  p a t e n t ,  

h e r e t o f o r e   a  per iod   of  one  minute  to  one  day  of  a g i t a t i o n   and  m ix ing  

was  r e q u i r e d   for  th i s   to  o c c u r .  

A c c o r d i n g l y ,   there   is  a  need  in  the  a r t   for  a  p rocess   of  making 

a  c o h e s i v e   tobacco  compos i t ion   and  a  r e c o n s t i t u t e d   tobacco  which  h a s  

the  a d v a n t a g e s   of  using  n a t u r a l   a d h e s i v e   r e l e a s e d   from  the  t o b a c c o  

i t s e l f ,   which  y ie lds   a  c o m p o s i t i o n   with  i n c r e a s e d   s o l i d s   content   and  

a c c e p t a b l e   v i s c o s i t y   and  which  may  be  a ccompl i shed   qu ick ly   enough  t o  

avoid  the  expense  of  mixing  tubs  and  h o l d i n g   tanks   and  the  l i k e .  

SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   a l l e v i a t e s   to  a  g rea t   ex t en t   t h e  

d i s a d v a n t a g e s   of  the  p r io r   a r t   by  p r o v i d i n g   a  method  for  making  a 
cohes ive   tobacco   compos i t ion   with  d e s i r a b l e   v i s c o s i t y   and  s o l i d s  

p r o p e r t i e s   for  use  in  making  a  r e c o n s t i t u t e d   tobacco  or  o t h e r  

tobacco  p roduc t   by  c o n t a c t i n g   dry  tobacco   p lan t   p a r t i c l e s   with  a n  

aqueous  s o l u t i o n   c o n t a i n i n g   a  c r o s s - l i n k   d e s t r u c t i o n   or  p e c t i n  

r e l e a s e   agent   under  high  shear   c o n d i t i o n s .   Employing  the  p r e s e n t  

i n v e n t i o n ,   the  r equ i r ed   mixing  time  r e q u i r e d   for  the  c o h e s i v e  

tobacco  c o m p o s i t i o n   making  p r o c e s s e s   of  the  type  employing  a  p e c t i n  

r e l e a s e   mechanism  is  reduced  to  an  o rder   of  magni tude  less   t h a n  

a c h i e v a b l e   in  the  p r io r   a r t   while   s o l i d s   con t en t   in  the  c o m p o s i t i o n  

is  i n c r e a s e d   and  v i s c o s i t y   is  m a i n t a i n e d   at  an  a c c e p t a b l e   l e v e l .  

In  Example  16  of  the  '241  and  '541  p a t e n t s ,   a  Cowles  high  s h e a r  

mixer  is  used  for  a g i t a t i n g   the  c o m p o s i t i o n .   However,  the  Cowles 

mixer  is  o p e r a t e d   at  low  speed,   thus  a  high  shear   c o n d i t i o n   was  n e v e r  

r e a c h e d .   Consequen t ly ,   a l t h o u g h   a  minimum  time  of  15  minutes  was 
s t a t e d   to  be  s u f f i c i e n t ,   mixing  was  in  p r a c t i c e   r e q u i r e d   for  one  h o u r .  

The  p r e s e n t   i n v e n t i o n   a l so   p r o v i d e s ,   a c c o r d i n g   to  a n o t h e r  

a s p e c t ,   a  cohes ive   tobacco  c o m p o s i t i o n   compr i s i ng   tobacco  p a r t i c l e s  

cohered  by  a  tobacco  pec t i n   a d h e s i v e   de r ived   from  the  tobacco  by  a  

s o l i d s   c o n t e n t   g r e a t e r   than  14X  and  a  v i s c o s i t y   l e s s   than  2000 

c e n t i p o i s e .  

In  one  embodiment  of  the  p r e s e n t   i n v e n t i o n ,   tobacco  p a r t i c l e s  

are  fed  i n t o   one  i n l e t   of  a  high  shear   mixer  while   an  aqueous  
s o l u t i o n   of  a  pec t in   r e l e a s e   agent   and  of  o the r   i n g r e d i e n t s   is  f e d  



in to   ano ther   i n l e t .   The  tobacco  p a r t i c l e s   and  the  aqueous  s o l u t i o n  

are  mixed  t o g e t h e r   and  ex i t   from  the  mixer  in  a  period  of  t i m e  

s i g n i f i c a n t l y   l e s s   than  one  minute  and  are  depos i ted   onto  a  s m o o t h  

b e l t   and  d r i e d .  

In  a n o t h e r   embodiment,   a  mix tu re   of  tobacco  p a r t i c l e s   and  

pec t in   r e l e a s e   agent   is  fed  into  one  i n l e t   of  a  high  shear   m i x t u r e  

and  an  aqueous  s o l u t i o n  o f   o ther   i n g r e d i e n t s   is  fed  in to   a n o t h e r  

i n l e t .   The  m ix tu re   of  tobacco  and  agent   is  low  enough  in  m o i s t u r e  

con ten t   such  t ha t   i t   is  f ree   f lowing  and  that  the  pec t in   r e l e a s e  

agent  remains  i n a c t i v e   and  no  s i g n i f i c a n t   cross  l ink   d e s t r u c t i o n  

occurs .   The  p e c t i n   r e l e a s e   agent  becomes  ac t ive   upon  d i s s o l v i n g  

in to   the  aqueous  s o l u t i o n .   The  tobacco   p a r t i c l e s   and  the  s o l u t i o n  

are  mixed  t o g e t h e r ,   e x i t   from  the  mixer  and  are  cast  onto  a  smoo th  

be l t   and  d r i e d .  

In  a  p r e f e r r e d   f e a t u r e ,   ammonia  and  tobacco  v o l a t i l e s   a r e  
recovered   from  vapors   d r i ven   off  the  shee t   during  d ry ing ,   and  may  b e  

r ecyc l ed   to  the  aqueous  s o l u t i o n ,   for  example  by  c o n t a c t i n g   t h e  

vapors  with  an  acid   s o l u t i o n .  

In  o ther   embodiment  the  p e c t i n   r e l e a s e   agent  may  be  mixed  w i t h  

the  aqueous  s o l u t i o n   b e f o r e   the  l a t t e r   is  mixed  with  the  t o b a c c o  

p a r t i c l e s .   Moreover ,   the  tobacco  p a r t i c l e s   may  be  mixed  wi th   a  

po r t i on   of  the  s o l u t i o n   to  form  a  s l u r r y ,   and  the  agent  mixed  w i t h  

ano ther   p o r t i o n   of  the  s o l u t i o n   be fo re   the  r e s u l t i n g   s l u r r y   a n d  

s o l u t i o n   are  mixed  t o g e t h e r   under  high  shear  c o n d i t i o n s .  

Mixing  under  h igh  shear   c o n d i t i o n s   is  p r e f e r a b l y   comple ted   i n  

under  one  minute  and,  for  example,   in  about  one- ten th   of  one  m i n u t e .  

The  i n v e n t i o n   may  u t i l i z e   an  ammonium  or  a l k a l i   m e t a l  

o r t h o p h o s p h a t e   as  a  c r o s s - l i n k   d e s t r u c t i o n   agent  for  r e l e a s i n g   t h e  

tobacco  p e c t i n s .   A l t e r n a t i v e   agen t s   inc lude   ammonium  s a l t s   o f  

c a r b o x y l i c   a c i d s ,   or  ammonium  hydrox ide   and  ca rboxy l i c   a c i d s .  

In  the  case  of  diammonium  monohydrogen  o r thophospha te   (DAP)  t h e  

p r e f e r r e d   t e m p e r a t u r e   of  the  aqueous  s o l u t i o n   is  from  about   15  t o  

1210  C  (60  to  250°  F)  and  more  e s p e c i a l l y   from  about  71  to  88°  C 

(160  to  190°  F ) .  

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

A  f i r s t  p r e f e r r e d   embodiment  of  the  present   i n v e n t i o n   i n v o l v e s  

the  mixing  of  tobacco   p a r t i c l e s   with  an  aqueous  s o l u t i o n   of  p e c t i n  

r e l e a s e   agent  under  high  shear   c o n d i t i o n s   for  a  period  of  time  l e s s  



than  one  minute  to  p repa re   a  tobacco  c o m p o s i t i o n   for  making  t o b a c c o  

s h e e t .  

The  tobacco  p a r t i c l e s   may  be  f i n e s ,   d u s t ,   l aminae ,   stems  o r  

o t h e r   tobacco   p a r t i c l e s   or  mix tu res   t h e r e o f .   The  tobacco  p a r t i c l e s  

may  be  from  B a r l e y ,   B r i g h t ,   O r i e n t a l   or  o t h e r   types  of  tobacco  o r  

m i x t u r e s   t h e r e o f .   G e n e r a l l y ,   the  p a r t i c l e s   should  be  small   enough  

for   the  s t eps   of  pe rmea t ion   e a r t h   metal   c r o s s - l i n k   d e s t r u c t i o n ,  

p e c t i n   r e l e a s e   and  d e p o s i t i o n   to  be  s u f f i c i e n t l y   a ccompl i shed   t o  

e n a b l e   adequa te   b i n d i n g   in  the  r e s u l t i n g   shee t   in  a  p r o c e s s  

employing  a  sho r t   mixing  t ime.   P r e f e r a b l y ,   the  p a r t i c l e s   are  s m a l l  

enough  to  pass  th rough   a  sc reen   having  a p e r t u r e s   of  about  14  mesh 

(1.4  mm)  a l t h o u g h   s m a l l e r   or  l a r g e r   p a r t i c l e s   may  be  used.   As 

p a r t i c l e   s ize   i n c r e a s e s ,   h igher   t e m p e r a t u r e   may  be  r e q u i r e d   t o  

r e l e a s e   s u f f i c i e n t   p e c t i n .  

The  aqueous  s o l u t i o n   i n c l u d e s   water   and  a  c r o s s - l i n k  

d e s t r u c t i o n   a g e n t .   When  an  ammonium  or  a l k a l i   metal   o r t h o p h o s p h a t e  

such  as  diammonium  monohydrogen  o r t h o p h o s p h a t e   (DAP)  is  used  as  t h e  

c r o s s - l i n k   d e s t r u c t i o n   agent ,   as  in  the  '541  p a t e n t ,   the  ranges  o f  

p r o p o r t i o n   of  s o l u t i o n   i n g r e d i e n t s   as  d i s c l o s e d   in  the  '541  p r o c e s s  
is   p r e f e r r e d .   Namely,  a  



pre fe r r ed   concentrat ion  of  DAP  in  the  aqueous  solution  is  in  the  range  o f  

about  0.5  to  about  5.0  percent   by  weight.  In  de t e rmin ing   the  rates  of  feed 

of  the  aqueous  solution  and  the  dry  tobacco  pa r t i c l e s   into  the  mixer,  the 

amount   of  DAP  should  preferably  be  from  about  0.01  to  about  0.5  part  by 

weight  per  part  of  tobacco  being  contacted   in  the  m i x e r .  

The  t empera tu re   during  the  mixing  may  vary  be tween   room 

t e m p e r a t u r e   and  about  190°  F.  or  higher  depending  on  the  type  of  t o b a c c o  

being  t reated.   Tempera tures   as  high  as  250°  F.  may  be  used  provided  t h a t  

boiling  of  the  mixture  is  preferably  avoided.  Even  higher  t e m p e r a t u r e s  

could  be  used  as  long  as  the  tobacco  is  not  damaged .   The  pH  of  the  mix tu re  

is  p re fe rab ly   maintained  at  a  value  of  about  7.1  to  about  10.0  which  may  be 

accompl i shed   by  the  addition  of  a  pH  control  agent   such  as  ammonia  to  the  

s o l u t i o n .  

Other  ingredients   may  be  added.  For  example ,   as  a  p r e s e r v a t i v e  

in  the  finished  sheet,  sorbic  acid,  sodium  benzoa t e ,   sodium  propionate   o r  

o thers ,   may  be  added  to  result  in  a  content   of  about   0.09%  to  about  0.12% 

by  weight   in  the  dried  sheet.   Also,  color  con t ro l   agents   including  p i g m e n t s  

or  b leaching  agents  such  as  peroxide,  calcium  phosphate   or  magnes ium 

phosphate   may  be  added  to  the  solution  to  l ighten  or  darken  the  color  of  t h e  

resu l t ing   sheet  as  desired.   A  humectan t ,   such  as  glycerin,   t r i e t h y l e n e  

glycol,  propylene  glycol,  butanediol,   sorbitol,  glucose,   f ructose,   dextrose  o r  

o thers ,   may  be  present  if  desired  at  about  1  to  15  weight  percent   of  the  

final  sheet   weight  af ter   drying.  

The  optimum  proportions  of  ingredients ,   pH  and  t empera tu re   will 

vary  somewhat   depending  upon  the  par t icular   blend  of  tobacco  p a r t i c l e s  

used.  For  example,  when  bright  tobacco  is  used  in  the  process,  a  s o m e w h a t  

lower  t empera ture   is  prefer red   than  when  using  burley  tobacco.   Stems  may 

requi re   a  somewhat  higher  t empera tu re   than  dust  or  f i l l e r .  

The  dry  tobacco  and  the  solution  are  fed  through  separa te   in le ts  

into  a  high  shear  mixer.  The  mixer  described  in  the  '391  pa tent   is  su i tab le  

for  this  purpose.  The  shear  rates  experienced  at  a  given  location  in  such  a  

mixer  vary  depending  upon  the  local  conditions.  For  example,   where  the  t ip  

of  the  mixer  blade  passes  the  screen  with  about   a  320  mi l l imeter   (1/8") 



clearance,   the  instantaneous  shear  rate   is  about  31000  sec-1  at  a  rotor  speed 

of  3500  rpm  and  blade  tip  speed  of  about  49  meters  per  second  (160  feet  p e r  
second)  and  about  47000  s e e - 1   at  5200  rpm  and  blade  tip  speed  of  70  m e t e r s  

per  second  (230  feet  per  second).  For  the  mixer  configurat ion  of  the  '391 

patent ,   ro ter   speeds  of  g rea te r   than  3500  rpm  are  preferred  and  a  speed  o f  

about  5200  rpm  is  more  p re fe rab le .   Of  course,   required  rotor  speed  may  

vary  depending  upon  the  physical  p rope r t i e s   of  the  mixture  therein  such  a s  

particle  size  and  viscosity.  Preferably ,   the  mixer  size  and  the  feed  r a t e s  

are  designed  such  that  the  res idence  time  of  the  mixture  in  the  mixer  is 

minimized  while  achieving  enough  th roughput   to  supply  sufficient  ma t e r i a l  

directly  to  the  sheet  making  appa ra tu s   such  as  apparatus   of  the  type  

ciescribed  in  the  '391  p a t e n t .  

The  mixture  exits  the  mixer  through  a  screen  having  apertures  o f  

preferably  about   0.25  to  about  1.5  mi l l ime te r s   and  is  deposited  into  a  head  

box  and  cas t ,   or  otherwise  coated,   at  a  thickness  of  preferably  about  0.5 

mil l imeters   to  about  1.0  mi l l ime te r s   onto  a  moving  smooth  surface  be l t .  

The  cast  shee t   is  then  dried  to  an  OV  of  about   14  percent   and  removed  f rom 

the  belt.  OV,  oven  volatiles,  is  def ined  as  those  volatiles  in  tobacco  that  a r e  

evolved  by  t r e a t m e n t   in  a  forced  draf t   oven  at  1000  C.  for  3  hours .  

During  the  drying  opera t ion ,   s igni f icant   quant i t ies   of  a m m o n i a  

evaporate   from  the  sheet.  There fore ,   it  is  preferable   to  use  a  hooded  d ryer  

to  capture  and  exhaust  the  evapora t ing   vapor  from  the  sheet  making  l ine.  

The  ammonia   may  be  recovered  from  the  exhaust  vapor  by  contacting  t he  

vapor  with  an  acid  solution  such  as  a  solution  of  phosphoric  acid  or  c i t r i c  

acid,  or  the  like  and  preferably  made  with  deionized  water.   In  the  case  o f  

phosphoric  acid,  the  react ion  of  ammon ia   with  phosphates  will  result  in  a  

mixture  of  ammonium  phosphates   including  hypophosphate,   o r thophospha te ,  

or thodihydrogen  phosphate  and  o r tho -monohydrogen   phosphate.  These  

ammonium  phosphates   may  be  used  as  a  source  of  pectin  release  agent  in 

preparing  the  aqueous  solution  as  descr ibed   above  resulting  in  a  cost  savings 

for  the  overal l   process.  Moreover,  tobacco   volatiles  present   in  the  vapor  

are  also  recovered   with  the  ammonia   and  r ec i r cu l a t ed   back  into  the  proeess .  



In  a  second  prefer red   embodiment  of  the  invention  a m m o n i u m  

salts  of  carboxyl ic   acids,  or  ammonium  hydroxide  and  a  carboxyl ic   acid  a r e  

employed  as  the  cross-l ink  destruct ion  agent.  Condit ions  such  as  

temperature ,   pH  and  ingredient   proportions  of  the  process  are  p r e f e r a b l y  

the  same  as  t augh t   in  the  '815  process  except  that  the  tobacco  and  t h e  

aqueous  solution  con ta in ing   the  destruction  agent  are  first  c o n t a c t e d   in  a  

high  shear  mixer.   The  appara tus   used  in  the  process  is  s imilar   to  t h a t  

described  in  the  previous   e m b o d i m e n t s .  

In  a  third  p re fe r red   embodiment   the  tobacco  pa r t i c l e s   are  mixed  

with  an  aqueous  solution  to  form  a  slurry  prior  to  in t roduc t ion   into  t h e  

mixer.  The  aqueous   solution  is  essentially  free  from  pect in  re lease   a g e n t  
but  may  con ta in   other   additives  as  mentioned  in  regard  to  the  f i r s t  

embodiment.   The  water   content   of  the  aqueous  solution  may  be  d e c r e a s e d  

accordingly  to  avoid  an  unduly  thin  resulting  composition  exi t ing  from  t h e  

mixer .  

In  a  four th   prefer red   embodiment   of  the  invention,  the  c ro s s - l i nk  

destruction  agen t   is  combined  with  the  tobacco  par t ic les   prior  to  b e i n g  

introduced  into  the  mixer.   For  ease  of  handling  and  feeding,  the  t o b a c c o  

and  des t ruc t ion   agen t   are  preferably   low  enough  in  moisture  to  be  g r a n u l a r  

and  free  flowing.  Addi t ional ly ,   the  moisture  content   should  be  low  enough  

such  that  no  s i gn i f i can t   reac t ion   of  the  cross-link  des t ruc t ion   agent   with  t h e  

tobacco  occurs  prior  to  introduct ion  into  the  mixer.  Tobacco  and  a g e n t  

having  a  mois tu re   con ten t   of  less  than  about  18%  OV  has  been  u sed  

successfully  a l though  higher  moisture  contents  may  be  used.  For  e x a m p l e ,  

in  the  case  where   DAP  is  used  as  the  cross-link  des t ruc t ion   agent ,   t h e  

proportion  of  DAP  to  tobacco  is  the  same  as  in  the  previously  d e s c r i b e d  

embodiment.   The  DAP  does  not  become  active  and  p e r m e a t e   the  t o b a c c o  

particles  to  any  s igni f icant   degree  until  the  DAP- tobacco   mixture   is 

contacted  with  the  aqueous  solution  of  the  balance  of  the  ingred ien ts   and  

the  DAP  dissolves  into  the  solution  and  is  t he rea f t e r   absorbed   by  t h e  

tobacco  pa r t i c l es .   The  other  fea tures   of  the  process  of  this  e m b o d i m e n t   a r e  

the  same  as  in  the  previously  described  embodiment.   As  a  fu r ther   f e a t u r e  

of  this  embod imen t ,   some  or  all  of  the  other  ingredients,   such  as  sorbic  a c i d  



and  the  like  as  men t ioned   regarding  the  first  embodiment,   may  also  b e  

added  in  dry  form  to  the  tobacco  prior  to  being  introduced  into  the  m i x e r .  

The  cohesive  tobacco  composi t ion  product  formed  by  the  p r o c e s s  

yields  higher  solids  c o n t e n t   at  a  given  viscosity  than  was  o b t a i n e d  

h e r e t o f o r e .  

In  a  sheet   forming  process  where  the  slurry  is  deposited  onto  a  

moving  surface  from  a  headbox  through  an  aperture  formed  between  t h e  

belt  and  the  downs t ream  side  of  the  box,  for  typical  sheet  thicknesses,   t he  

maximum  s lur ry  v iscos i ty   is  about  2000  eentipoise.   Viscosity  values  he r e in .  

are  as  measured  by  a  Fann  v i scometer   at  75°  F.  using  Rotor  #3,   Bob  #1  and  

a  shear  rate  of  113  see-1  (or  300  RPM).  The  cohesive  tobacco  product   o f  

the  present  invention  has  an  observed  viscosity  lower  than  t h e  

aforement ioned  maximum  in  that  s a t i s f ac to ry   casting  with  such  a n  

appara tus   was  achieved.   Moreover,   the  solids  content  of  the  product  was  a s  

high  as  26  percent   as  i l lus t ra ted   by  Example  9  hereinbelow,  well  over  t h e  

maximum  achievable  solids  content   of  about   12  percent  of  previous  p r o d u c t s  

employing  a  released  t obacco   pect in  b inde r .  

The  following  examples   are  i l l u s t r a t i v e :  

Example  1 

A  2.5  p e r c e n t   solids  solution  of  7.5  parts  d i a m m o n i u m  

orthophosphate,   4.6  pa r t s   t r i e thy lene   glycol,  0.25  parts  potassium  sorbate ,   2 

parts  corn  syrup,  and  15  par ts   aqueous  ammonia   (29.4  percent   NH3)  in  71 

degrees  Celsius  (160  degrees   Fahrenhei t )   water  was  p r e p a r e d .  

Simultaneously,  this  solut ion  and  tobacco  plant   parts  which  had  been  p a s s e d  

through  a  14  mesh  sc reen   were  mete red   at  the  combined  ra te   o f  

734  kilograms  per  hour  and  at  the  ratio  of  23.3  kilograms  of  tobacco  p e r  
100  kilograms  of  solut ion  into  a  F i t zmin   model  No.  DKAS06  high  s h e a r  

mixer  having  a  mixing  volume  of  2.26  l i ters  (138  inches1)  and  a  blade  s p e e d  
of  about  5200  revolut ions   per  m i n u t e .  

The  solution  and  the  tobacco  were  meteted  into  the  m i x e r  

through  corresponding  s e p a r a t e   inlets  and  first  contecten  one  another   w i t h i n  

the  mixer  to  form  a  c a l c u l a t e d   21%  solids  content   surry.   The  a v e r a g e  
residence  time  of  the  ingred ien t s   within  the  mixer  was  11.2  seconds.  The  



slurry  exited  the  mixer  through  a  screen  having  1.0  millimeter  (40  mil) 

openings  and  was  cast  at  a  0.64  mil l imeter   (25  mil)  wet  thickness  onto  a  

continuous  stainless  steel  belt  moving  at  30  c en t ime te r s   per  second  (60  f e e t  

per  minute)  and  dried  to  about  17  percent   OV.  The  formed  sheet  was  v e r y  

streaky  in  appearance,   had  a  tensile  s t rength  of  16  kilograms  per  m e t e r  

(0.40  kilograms  per  inch),  a  sheet  weight  of  137  grams  per  m e t e r 2  

(12.7  grams  per  foot2)  and  an  equi l ibra ted  OV  of  13  p e r c e n t .  

Example  2 

Example  1  was  repea ted   except  that  the  ingredients  w e r e  

metered  into  the  mixer  at  a  combined  rate  of  883  kilograms  per  hour,  t h e  

average  residence  time  of  the  ingredients  within  the  mixer  was  9.30  s e c o n d s  

and  the  sheet  was  cast  at  a  0.76  mil l imeter   (30  mil)  wet  thickness.  T h e  

propert ies   of  formed  shee t   d i f fered   s ignif icantly  from  those  of  Example  1 

only  in  that  the  sheet  was  less  s t reaky  and  more  acceptab le   in  a p p e a r a n c e .  

Example  3 

A  2.3  percent   solids  solution  of  4  parts  t r ie thylene  glycol,  0.25 

parts  potassium  sorbate ,   2  par ts   corn  syrup  and  13.5  parts   aqueous  a m m o n i a  

(29.4  percent  NH3)  in  71  degrees   Celsius  (160  degrees  Fahrenheit)   water  was  

prepared.   One  hundred  par ts   tobacco  which  had  been  passed  through  an  80 

mesh  screen  was  mixed  with  7.5  parts  diammonium  o r t h o p h o s p h a t e .  

Simultaneously,  the  solution  and  the  mixture  of  tobacco  and  agent  w e r e  

metered  at  a  combined  rate   of  734  kilograms  per  hour  and  a  ratio  of  25.7 

kilograms  of  dry  mixture  to  100  kilograms  of  solution  into  the  mixer  o f  

Example  1.  As  in  the  prior  examples,   the  solution  and  the  mixture  w e r e  

metered  into  the  mixer  through  corresponding  separa te   inlets  and  f i r s t  

contac ted   one  another  within  the  mixer  to  form  a  ca lcula ted  22%  so l ids  

content   slurry.  The  average   residence  time  of  the  ingredients  within  t h e  

mixer  was  11.2  seconds .  

The  slurry  exi ted  the  mixer  through  a  screen  having  1  m i l l i m e t e r  

(40  mil)  openings  and  was  cast   at  0.64  mil l ieters   (25  mil)  wet  sheet  t h i c k n e s s  

onto  a  continuous  s tainless  s teel   belt  moving  30  cen t ime te r s   per  second  (60 

feet  per  minute)  and  dried  to  about  17  percent   OV.  The  formed  sheet  had  a  

number  of  gelled  par t ic les ,   although  otherwise   it  had  an  a c c e p t a b l e  



appea rance ,   had  a  tensile  strength  of  17  ki lograms  per  meter   (0.42  ki lograms 

per  inch),  a  sheet  weight  of  110  grams  per  meter2  (9.8  grams  per  foot2),  a  

breaking  e longat ion   of  3.2  percent  and  an  equ i l ib ra ted   OV  of  13.9  p e r c e n t .  

E x a m p l e  4  

Example  3  was  repeated  except   that  the  slurry  exited  the  mixer 

through  a  screen  having  .69  millimeter  (27  mil)  openings.   The  formed  shee t  

had  p rac t ica l ly   no  gelled  particles,  had  a  tensile  s t r eng th   of  20  k i lograms 

per  meter   (0.51  k i lograms  per  inch)  a  sheet   weight  of  115  grams  per  m e t e r 2  

(10.7  grams  per  foot2),  a  breaking  e longat ion  of  4.8  percent   and  an  

equi l ib ra ted   OV  of  14.1  p e r c e n t .  

Example  5 

Example  4  was  repeated  except   that   the  slurry  was  cast  at  a  

thickness   of  .76  mil l imeter   (30  mils).  Again,  the  formed  sheet  had 

p rac t i ca l ly   no  gelled  particles,  had  a  tensile  s t r eng th   of  34  kilograms  per  
me te r   (.86  k i lograms  per  inch),  a  sheet  weight  of  165  grams  per  meter2  (15.3 

grams  per  foot2),  a  breaking  elongation  of  5.5  pe rcen t   and  an  equ i l ib ra ted  

OV  of  13.7  p e r c e n t .  

Example  6 

A  4.1  pe rcen t   solids  solution  of  the  propor t ion   of  ingredients  o f  

Example 1   in  82  d e g r e e s  C e l s i u s   (180  degrees   Fahrenhei t )   water  was  

p repared .   S imul taneous ly ,   this  solution  and  tobacco   plant  parts  which  had 

been  passed  through  a  60  mesh  screen  were  me te r ed   at  the  combined  rate  o f  

926  k i lograms  per  hour  and  at  the  ratio  of  22.4  k i lograms  of  tobacco  per  100 

k i lograms  of  solut ion  into  the  mixer  of  Example   1. 

The  solut ion  and  the  tobacco  were  me te red   into  the  mixer  

through  cor responding   separate  inlets  and  first  c o n t a c t e d   one  another   within 

the  mixer  to  form  slurry  having  a  ca lcu la ted   22  p e r c e n t   solids.  The  ave r age  
res idence   time  of  the  ingredients  within  the  mixer  was  8.4  seconds.  The  

slurry  exi ted  the  mixer  through a  screen  having  0.69  mi l l imeter   (27  mil) 

openings  and  was  cas t   at  a  0.62  mi l l imeter   (24  mil)  wet  thickness  onto  a  
con t inuous   s ta inless   s teel   belt  moving  at  38  c e n t i m e t e r s   per  second  (75  f e e t  

per  minute)   and  dr ied   to  about  13.2  pe rcen t   OV.  The  formed  sheet  was  

a c c e p t a b l e   in  appea rance ,   had  a  tensile  s t r eng th   of  31  ki lograms  per  inch 



(0.78  kilograms  per  inch),  sheet  weight  of  130  grams  per  meter2  (12  g r a m s  

per  foot2),  a  breaking  elongat ion  of  4.6  percent  and  an  equi l ibrated  OV  o f  

13.5  p e r c e n t .  

Example  7 

Under  the  condit ions  of  the  run  of  Example  6,  except   with  a  f eed  

rate  of  845  ki lograms  per  hour,  a  slurry  solids  content  of  19.2  percent ,   and  

an  average  residence  time  in  the  mixer  of  9.2  seconds  and  a  dried  sheet  OV 

of  13.9  percent,   the  formed  sheet  was  acceptable  in  appearance ,   had  a  s h e e t  

weight  of  98  grams  per  meter2  (9.1  grams  per  foot2),  but  unchanged  v a l u e s  

for  equilibrium  OV,  tensile  s t rength  and  breaking  e longa t ion .  

Example  8 

The  condit ions  of  Example 7  were  repeated  except   that  t o b a c c o  

dust  which  had  been  passed  through  a  14  mesh  screen  was  used.  The 

resulting  sheet  was  accep tab le   in  appearance,   had  an  equilibrium  OV  of  17.2 

percent,   sheet  weight  of  98  grams  per  meter2  (9.1  grams  per  foot2),  t ens i l e  

strength  of  19  ki lograms  per  meter  (0.48  kilograms  per  inch)  and  b reak ing  

elongation  of  9.8  p e r c e n t .  

Example  9 

A  4  percent   solution  of  the  proportion  of  ingredients   o f  

Example  1  in  71  degrees   Celsius  (160  degrees  Fahrenhei t )   water  was  

prepared.  S imul taneous ly ,   this  solution  and  tobacco  plant  parts  be ing  

factory  dust  which  had  been  passed  through  a  60  mesh  screen  were  m e t e r e d  

at  the  combined  rate  of  764  kilograms  per  hour  and  at  the  ratio  of  3 0 .  

kilograms  of  tobacco  per  100  kilograms  of  solution  into  the  mixer  o f  

Example  1  in  the  manner  of  Example  1  to  form  a  slurry  having  a  c a l c u l a t e d  

26  percent  solids  conten t .   The  average  residence  time  of  the  i n g r e d i e n t s  

within  the  mixer  was  10.6  seconds.  The  slurry  exited  the  mixer  through  a  

screen  having  1  mi l l imete r   openings  and  was  cast  at  a  0.64  mi l l imeter   (25 

mil)  wet  thickness  onto  a  continuous  stainless  steel  belt  moving  at  31.8 

cen t imeters   per  second  (62.5  feet  per  minute)  and  dried  to  about  17  p e r c e n t  

OV.  The  formed  sheet   was  acceptab le   in  appearance,   had  an  equilibrium  OV 

of  15.3  percent,   a  sheet  weight  of  121  grams  per  meter2  (11.2  grams  p e r  
foot2),  a  tensile  s t rength   of  26  kilograms  per  meter  (0.67  kilograms  per  inch) 

and  a  breaking  e longat ion  of  7.6  p e r c e n t .  



Example  10 

Example  9  was  repeated  except  that  the  solution  and  t obacco  

dust  were  me te red   at  the  combined  rate  of  905  ki lograms  per  hour  and  a t  

the  rat io  of  26  ki lograms  of  tobacco  per  100  k i lograms  of  solution  to  form  a  

slurry  having  a  ca lcu la ted   24  percent  solids  c o n t e n t .  

The  average  residence  time  of  the  ingredients   within  the  mixer  

was  8.9  seconds.   The  formed  sheet  was  a c e p t a b l e   in  appearance ,   had  a n  

equil ibrium  OV  of  15.4  percent,   a  sheet  weight  of  118  grams  per  m e t e r 2  

(11.0  grams  per  foot2),  a  tensile  s t rength  of  24  k i lograms  per  meter   ( 0 . 6 2  

ki lograms  per  inch)  and  a  breaking  elongat ion  of  7.6  p e r c e n t .  

Example  11 

A  portion  of  the  slurry  exiting  the  mixer  of  Example  10  was  aged  

for  one  hour  at  60-71  degrees  Celsius  (140-160  degrees   Fahrenhei t )   prior  t o  

cas t ing.   The  formed  sheet  was  acceptable   in  appea rance ,   had  an  equi l ibr ium 

OV  of  15.1  pe rcen t ,   a  sheet  weight  of  126  grams  per  meter2  (11.7  grams  p e r  
foot2),  a  tensile  s t rength   of  25  kilograms  per  meter   (0.63  kilograms  per  inch) 

and  a  b reak ing   e longat ion  of  6.9  p e r c e n t .  

Example  12 

Example  9  was  repeated  except   that   the  tobacco  included  70 

p e r c e n t   dust  and  30  percent   stems,  the  solution  and  the  tobacco  parts  w e r e  

me te red   at  the  combined  rate  of  1000  ki lograms  per  hour  and  at  the  ratio  o f  

24  k i lograms  of  tobacco  per  100  ki lograms  of  solution  to  form  a  s lurry  

having  a  ca lcu la ted   23  percent  solids  con ten t .   The  average  residence  t i m e  

of  the  ingredients   within  the  mixer  was  8.1  seconds.   The  slurry  solids 

c o n t e n t   was  19  percent .   The  formed  sheet   was  accep tab l e   in  a p p e a r a n c e ,  
had  an  equil ibrium  OV  of  15.5  percent ,   a  sheet   weight  of  94  grams  p e r  
me te r2   (8.7  grams  per  foot2),  a  tensile  s t r eng th   of  23  kilograms  per  m e t e r  

(0.59  k i lograms  per  inch)  and  a  breaking  e longat ion   of  6.6  p e r c e n t .  

Example  13 

A  portion  of  the  slurry  exiting  the  mixer  of  Example  12  was  a g e d  
for  45  minutes   at  71  degrees  Celsius  (160  degrees   Fahrenhei t )   prior  t o  

cas t ing .   The  formed  sheet  was  acceptab le   in  a p p e a r a n c e ,   had  an  equi l ibr ium 
OV  of  15.5  pe rcen t ,   a  sheet  weight  of  139  g rams   per  meter2  (12.9  grams  p e r  



foot2),  a  tensile  strength  of  25  kilograms  per  meter  (0.63  kilograms  per  inch) 

and  a  breaking  elongation  of  7.1  p e r c e n t .  

Example  14 

Example  9  was  repea ted   except  the  solution  was  brought  to  a  

tempera ture   of  88  degrees  Celsius  (190  degrees  Fahrenheit)   and  t o b a c c o  

dust  which  had  been  passed  through  a  14  mesh  screen  was  used.  The  so lu t ion  

and  dust  were  metered  in  at  the  combined  rate  of  1841  kilograms  per  hou r  

and  at  the  ratio  of  24  k i lograms  of  tobacco  per  100  kilograms  of  solution  to  

form  a  slurry  of  22  percent   solids  (calculated).   The  average  residence  t i m e  

of  the  ingredients  within  the  mixer  was  4.4  seconds.  The  slurry  exited  t h e  

mixer  through  a  screen  having  0.69  mil l imeter   (27  mil)  openings  and  w a s  

cast  at  a  0.65  mill imeter  (25  mil)  wet  thickness  onto  a  continuous  steel  b e l t  

moving  at  76  cen t ime te r s   per  second  (150  feet  per  minute)  and  dried  t o  

about  19  percent  OV.  The  formed  sheet  was  acceptable   in  appearance,  had  

an  equilibrium  OV  of  15.5  percent ,   a  sheet  weight  of  122  grams  per  m e t e r 2  

(11.3  grams  per  foot2),  a  tensile  s t rength  of  19  kilograms  per  meter  (0.47 

kilograms  per  inch),  a  breaking  elongation  of  8.2  percent   and  a  wet  t e n s i l e  

strength  of  4  kilograms  per  meter   (0.1  kilograms  per  inch). 

Example  15 

Example  14  was  r epea ted   except  that  70  percent   tobacco  f i n e s  

and  30  percent  burley  stem  were  used.  The  formed  sheet  was  acceptable  in 

appearance,   had  an  equil ibrium  OV  of  13.2  percent ,   a  sheet  weight  of  126 

grams  per  meter2  (11.7  grams  per  foot2),  a  tensile  s t rength  of  35  k i log rams  

per  meter  (0.90  kilograms  per  inch),  a  breaking  elongation  of  6.4  percent  a n d  

a  wet  tensile  strength  of  10  kilograms  per  meter  (0.3  kilograms  per  inch). 

The  above  descr ip t ion   includes  examples  directed  to  the  f o r m i n g  

of  reconst i tu ted  tobacco  sheet,   however,  the  invention  is  not  l i m i t e d  

thereto.   The  cohesive  tobacco   composit ion  may  be  otherwise  utilized  b y  

extruding  or  by  applicat ion  as  a  coating,  or  by  spraying  or  otherwise  in  t he  

formation  of  a  tobacco  p r o d u c t .  

The  above  descr ip t ion   is  only  i l lustrative  of  a  number  o f  

preferred  embodiments  which  achieve  the  objects,  features  and  a d v a n t a g e s  

of  the  present  invention  and  it  is  not  intended  that  the  present  invention  b e  



l imited  thereto.  Any  modi f i ca t ion   of  the  present  invention  which  c o m e s  

within  the  spirit  and  scope  of  the  following  claims  are  considered  part  of  t h e  

present   invention.  



1.  A  p rocess   for  making  a  c o h e s i v e   tobacco  compos i t ion   u s i n g  

n a t u r a l   p e c t i n   adhes ive   r e l e a s e d   from  the  tobacco,   c h a r a c t e r i s e d   i n  

that   tobacco  p a r t i c l e s ,   an  a l k a l i n e   e a r t h   metal  c r o s s - l i n k  

d e s t r u c t i o n   agent  and  an  aqueous  s o l u t i o n   are  mixed  t o g e t h e r   u n d e r  

high  shear  c o n d i t i o n s .  

2.  A  p roce s s   accord ing   to  c la im  1  where in   the  high  shear   m i x i n g  

is  completed  in  l e s s   than  one  m inu t e ,   and  p r e f e r a b l y   in  about  o n e -  

t en th   of  one  m i n u t e .  

3.  A  p roces s   a cco rd ing   to  c la im  1  or  2  wherein  the  t o b a c c o  

p a r t i c l e s   and  the  c r o s s - l i n k   d e s t r u c t i o n   agent  are  mixed  t o g e t h e r ,  

p r e f e r a b l y   forming  a  g r a n u l a r   and  f ree   f lowing  mix tu re ,   be fo re   b e i n g  
mixed  with  the  aqueous  s o l u t i o n   under  high  shear  c o n d i t i o n s .  

4.  A  p roce s s   accord ing   to  c la im  1  or  2  f u r t h e r   c h a r a c t e r i s e d   by 

mixing  t o g e t h e r   at  l e a s t   a  p o r t i o n   of  the  aqueous  s o l u t i o n   and  t h e  

c r o s s - l i n k   d e s t r u c t i o n   agent  p r i o r   to  the  high  shear  m i x i n g .  

5.  A  p rocess   accord ing   to  c l a im  1,  2  or  4  f u r t h e r   c h a r a c t e r i s e d   by 

admixing  the  tobacco  p a r t i c l e s   and  at  l e a s t   a  por t ion   of  the  a q u e o u s  
s o l u t i o n   to  form  a  s lu r ry   p r i o r   to  high  shear  m i x i n g .  

6.  A  p rocess   accord ing   to  any  of  c laims  1  to  5  wherein  the  t o b a c c o  

p a r t i c l e s   p rov ided   are  small  enough  to  pass  through  a  5  mesh  (4  mm) 

s c r e e n .  

7.  A  p rocess   accord ing   to  any  of  c la ims  1  to  6  wherein  the  c r o s s -  

l i nk   d e s t r u c t i o n   a g e n t  i s   an  ammonium  or  a l k a l i   m e t a l  

o r t h o p h o s p h a t e .  

8.  A  p rocess   accord ing   to  c la im  7  wherein  the  said  agent  i s  

diammonium  monohydrogen  o r t h o p h o s p h a t e .  

9.  A  p rocess   accord ing   to  c la im  8  wherein  from 0.01  to  0.5  pa r t   by 

weight  of  agent  is  mixed  with  one  par t   of  t o b a c c o .  



10.  A  process   a c c o r d i n g   to  c la im  8  or  9  wherein  the  t e m p e r a t u r e   o f  

the  s o l u t i o n   is  from  15  to  121°C,  and  p r e f e r a b l y   from  71  to  880C. 

11.  A  process   a c c o r d i n g   to  c la im  8,  9  or  10  wherein  the  aqueous  

s o l u t i o n   i n c l u d e s   a  pH  c o n t r o l   agen t ,   p r e f e r a b l y   ammonia.  

12.  A  process   a c c o r d i n g   to  any  of  c la ims   1  to  6  wherein  the  c r o s s -  

l i n k   d e s t r u c t i o n   agent   e i t h e r   is  an  ammonium  s a l t   of  a  c a r b o x y l i c  

ac id   or  ammonium  hyd rox ide   and  a  c a r b o x y l i c   a c id ,   wherein   t h e  

c a r b o x y l i c   acid  is  a  monobasic   f a t t y   ac id   of  s ix   to  18  carbon  a toms  

or  a  po lybas i c   ac id   of  two  to  12  carbon  atoms,   or  is  m i x t u r e  

t h e r e o f ,   and  the  s o l u t i o n   i n c l u d e s   s u f f i c i e n t   ammonium  hydroxide  t o  

b r ing   the  mixture   to  a  pH  of  9  to  1 0 .  

13.  A  process   a c c o r d i n g   to  any  of  c la ims   1  to  12  where in   t h e  

aqueous  s o l u t i o n   i n c l u d e s   a  humectant   a n d / o r   a  p r e s e r v a t i v e   and /o r   a  

co lo r   con t ro l   a g e n t .  

14.  A  process   a c c o r d i n g   to  any  of  c la ims  1  to  13  where in   t h e  

r e s u l t i n g   cohes ive   tobacco   c o m p o s i t i o n   has  a  s o l i d s   con t en t   g r e a t e r  

than  14%  and  a  v i s c o s i t y   l e s s   than  2000  c e n t i p o i s e .  

15.  A  process   a c c o r d i n g   to  any  of  c la ims  1  to  14  f u r t h e r  

c h a r a c t e r i s e d   in  tha t   the  r e s u l t i n g   cohes ive   tobacco  compos i t ion   i s  

d e p o s i t e d   onto  a  s u r f a c e   to  form  a  shee t   which  is  s u b s e q u e n t l y  

d r i e d .  

16.  A  process   a c c o r d i n g   to  claim  15  f u r t h e r   c h a r a c t e r i s e d   by 

r e c o v e r i n g   ammonia  and  tobacco   v o l a t i l e s   from  vapor  evapora ted   f rom 

the  sheet   dur ing  d r y i n g ,   by  c o n t a c t i n g   said  vapor  with  an  a c i d  

s o l u t i o n ,   and  us ing   the  r e s u l t i n g   mix ture   in  forming  the  s a i d  

aqueous  s o l u t i o n .  

17.  A  cohes ive   tobacco  c o m p o s i t i o n   compr i s ing   tobacco  p a r t i c l e s  

cohered  by  a  tobacco  p e c t i n   adhes ive   d e r i v e d   from  the  t o b a c c o  

c h a r a c t e r i s e d   by  a  s o l i d s   c o n t e n t   g r e a t e r   than  14%  and  a  v i s c o s i t y  

l e s s   than  2000  c e n t i p o i s e .  
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