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ABSTRACT 

The e f f e c t  of s p e c i f i c  e x t r a c t i v e  components of bamboo 
Dendracalamus s t r i c t u s )  and t r o p i c a l  mixed hardwoods I ThWWS) k r a f t  pulps  on s i z i n g  has  been s tud ied .  It was 

found t h a t  t h e  removal Of the e x t r a c t i v e  components by 
d i e t h y 1  e t h e r  improves s i z i n g  s u b s t a n t i a l l y ,  w h i c h  may 
be a t t r i b u t a b l e  t o  t h e  presence Of o l e i c  a c i d  and i t s  
d e r i v a t i v e s  i n  t h e  e x t r a c t i v e s .  TO s u b s t a n t i a t e  t n i s ,  
t h e  e f f e c t  of added o l e i c  a c i d  and methyl o l e a t e  on 
s i z i n g  h a s  a l s o  been s tudied.  The p o s s i b l e  mechanism of 
a c t i o n  of these compounds h a s  a l s o  been pos tu l a t ed .  

1XTW)DUCTION 

1 In a r e c e n t  review on t h e  cnemistxy of r o s i n  s i z i n g  
i t  has  been p o i n t e d  ou t  t h a t  compounds such as f a t t y  
a l c o h o l s ,  unsa tu ra t ed  f a t t y  a c i d s ,  p i t c h  d i s p e r s a n t s  
and defoamers reduce hydrophobic n a t u r e  of t h e  s i z e  
f i l m  and the reby  adve r se ly  a f f e c t  t h e  s i z i n g .  However 
it i s  t o  be pointed out  h e r e ,  t h a t  t he re  i s  no  men- 
t i o n  a b o u t . t h e  s p e c i f i c  compounds and t h e  e x t e n t  t o  
which t h e s e  adve r se ly  a f f e c t  s i z i n g .  A l i t e r a t u r e  
su rvey  a l s o  r evea led  t h a t  no t  much work i s  on record 
on t h e  e f f e c t  of pulp components except  hemi c e l l u l o s e s  
and i n o r g a n i c  components on s i z i n g  2*3. AS components 
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372 RAO ET AL. 

l i k e  unsaturated f a t t y  acids,  f o r  example, l i n o l e i c  and o l e i c  acids 
form the  major p a r t  o f  t he  pu lp  ex t rac t i ves ,  espec ia l l y  those from 

 hardwood^^'^, we have i n i t i a t e d  our  s tud ies  on the  e f f e c t  o f  ex t rac-  
t i v e  components on s i z i n g .  We present i n  t h i s  comnunication the 

r e s u l t s  o f  our  s tud ies  on t h e  s i z i n g  o f  bamboo (Dendracalamus s t r i c t  
us )  and t r o p i c a l  mixed hardwoods (TMHWS) k r a f t  unbleached pulps,  
e s p e c i a l l y  t he  e f f e c t  o f  pu lp  ex t rac t i ves .  

RESULTS AND DISCUSSION 

The beaten bamboo and the  TMHWS unbleached pu lps  were subjected 
t o  d i e t h y l  e the r  e x t r a c t i o n .  The e ther  ex t rac t i ves  ranged from 
0.4% t o  0.6% f o r  bamboo and 0.7% and 1.0% f o r  TMHWS. Handsheets 

were made from bo th  unextracted and ex t rac ted  pulps adding the same 
q u a n t i t y  o f  r o s i n  s i z e  (0.8% on 0.0. pulp bas i s )  i n  a l l  cases, 
ma in ta in ing  t h e  same stock pH 5.0 w i t h  the  a d d i t i o n  o f  alum. 

grade r o s i n  o f  ac id  number 165 was used t o  prepare the r o s i n  soap 
s i ze .  
under the  same cond i t ions .  
Thiocyanate F l o t a t i o n  Method (TAPPI-UM429). 

are presented i n  Table 1. 

seconds. 
It  i s  e v i d e n t  from t h e  r e s u l t s  t h a t  t h e  removal of ex- 
t r a c t i v e  components by d i e t h y l  e thex  improved s i z i n g  
cons ide rab ly  for both t h e  bamboo and ZNLHWS pulps.  A 
chromatographic  s tudy  of these ethex e x t r a c t i v e s  sho- 
wed t h e  p re sence  of o l e i c  a c i d  and f t s  e s t e r s  i n  t h e  
e x t r a c t i v e s  of both bamboo and TMHWS pulps.  Hence, t h e  

improvement i n  s i z i n g  may be a t t r i b u t e d  t o  t h e  removal 
of oleic a c i d  and i t s  e s t e r s  by d i e t h y l  e t h e r .  

N- 

The handsheets were d r i e d  on the L8W l abo ra to ry  sheet d ryer  
S iz ing  values were determined us ing  the  

A l l  the  s i z i n g  values are  repor ted  i n  

The r e s u l t s  o f  the study 

Reproduc ib i l i t y  o f  the t e s t  i s  w i t h i n  10%. 

To f u r t h e r  confirm t h e  de t r imen ta l  e f f e c t  of o l e i c  a c i d  
on s i z i n g ,  d i f f e r e n t  dosages Of o l e i c  a c i d  were added, 
and s i z i n g  was s tud ied .  We a r e  a l s o  r e p o r t i n g  f o r  t h e  
first time i n  l i t e r a t u r e  t h e  e f f e c t  of added e s t e r  of 
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PULP EXTRACTIVES 373 

TABL E- 1 

-- 

A B A 0 

Alum S i r i n g  Alum S i z i n g  ALum S i z i n g  ALum S i z i n g  
% Sec. % Sec. % Set. % Sec. 

1. 4.2. 106 3.5 162 5.1 118 4.1 160 
20 4.2 100 3.7 129 4.7 109 3.5 133 
3. 4.0 108 3.1 161 4.7 100 4.1 121 

2 Basis  w e i g h t  = 102 2 2 g/m 

A = Unextracted pu lp  ; B = Extracted pu lp  

u n s a t u r a t e d  f a t t y  a c i d s ,  v iz . ,  methy lo lea t e  on s i z i n g .  
The  o r d e r  of a d d i t i o n  of chemical was a d d i t i v e ,  rosin 
and alum t o  g e t  t h e  s t o c k  pH 5.0. The r e s u l t s  a r e  t a -  
b u l a t e d  i n  Table-2. 

From t h e  p e r u s a l  of t h e  r e s u l t s ,  t h e  fol lowing f a c t s  
emerge : 
1. Addit ion of o l e i c  a c i d  and me thy lo lea t e  con- 

2. The e f f e c t  i s  more marked i n  t h e  case  of mc- 
s i d e r a b l y  dec rease  s i z i n g .  

t h y l o l e a t e  than i n  t h e  case  of f r e e  acid.  

The obse rva t ion  t h a t  t h e  e s t e r  a s  w e l l  a s  f r e e  o l e i c  
a c i d  reduce s i z i n g  i s  q u i t e  reveal ing.  This sugges t s  
t h e  formation of a complex between o l e i c  a c i d  and a l so  
i t s  esters with t h e  aluminium compounds. Most probab- 
l y  t h e s e  complexes may be more s t a b l e  than aluminium 
r o s i n a t e s  which a r e  r e spons ib l a  f o r  t h e  sizing. The 
f a c t  t h a t  even e s t e r  i s  a lso  having adverse e f f e c t  
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374 RAO ET AL. 

i n d i c a t e s  t h a t  t h e  o l e i c  a c i d  does n o t  r e a c t  w i t h  alu- 
minium compounds t o  form a simple s a l t  but a c t s  a s  a 
c o o r d i n a t i n g  l i g a n d  i n  t h e  complex formed. Such com- 
p l e x e s  can be formed between es ters  such as methyl- 
o l e a t e  and aluminium compounds because a s  l i g a n d s  
both o l e i c  a c i d  and i t s  e s t e r s  have almost t h e  same 
e f f e c t .  It i s  p e r t i n e n t  t o  p o i n t  o u t  h e r e  t h a t  organo 
aluminium compounds with o l e f i n e s  a s  l i g a n d s  i n  com- 
p l e x e s  have been r e p o r t e d  i n  l i t e r a t u r e  and t h e  s t r u c -  
t u r e  of such complexes in which t h e r e  is an i n t e r a c t i o n  
between t h e  double  bond and t h e  aluminium have been 
confirmed by 1 . B  and N.M.R. s P e c t r n s c ~ p y ~ * ~ .  The v e r y  

TA5LE-2 

E f f e c t  of A d d i t i o n  of O l e i c  a c i d  and I t s  Ester on 
S i z i n g  : 
-=-=-5-=-=-=-=-=-5-=-=-=-=-f-=-=-=-=-=-=-~-=-~-~-=-=~=- 

S. P a r t i c u -  A B C D 
No l a r s  urn s i z -  ~ i r -  Alum S i t -  f ium s i z -  

i n g  >< i n g  i n g  % i n g  
Sec . Sec . Sec . Sec . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1. Blank 2.5 100 5.1 88 5.1 109 4.1 12L 
2. O l e i c  a c i d  

b. 3.2% 2.3 80 5.9 44 5.6 93 5.0 27 
a. 9.1% 2.9 93 5.3 64 5.4 105 4.9 82 

c .  3.3% 2.9 60 5.9 37 5.9 61 5-0 17 
3.  Methyl - 
a .  0.1% 3.0 90 5.3 61 5.6 105 5-1 34 

01 e a t e  

b. 3.2% 3.1 75 6.1 23 5.9 71 5.1 16 
c. 0.3% 3.0 55 6.3 12 6.1 41 5-3 6 

2 B a s i s  w e i g h t  = 102 2 g/m 

A,9 & C 
D = Ext rac t ed  lMHWS pulp  

Unex t rac t ed  bamboo pulps 
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PULP EXTRACTIVES 375 

E f f e c t  of Alum Dosage on S i z i n g  of O l e i c  a c i d  and 
Me t h y l o l e a t e  added Pulp : S i z i n g  v a l u e s  i n  Seconds 

f a c t  t h a t  t h e  h ighe r  consumption Of alum t o  a t t a i n  
t h e  same s t o c k  pH, vide Table-2, i n  t h e  c a s e  of o l e i c  
a c i d  and i t s  ester added pu lps ,  and lower consumption 
of alum i n  t h e  case of e x t r a c t e d  Pulps ,  v i d e  Table-1 
l e n d s  f u r t h e r  s u p p o r t  t o  our  proposal .  However, w e  
would l i k e  t o  add h e r e  t h a t  t h i s  is o n l y  one of t h e  
many p o s s i b l e  ways through which t h e  f a t t y  ac ids  
and t h e i r  d e r i v a t i v e s  a f f e c t  s i z i n g .  

As these e x t r a c t i v e  components t i e  up p a r t  of alumi- 
nium of alum added, w e  have a l s o  i n v e s t i g a t e d  t h e  

e f f e c t s  of d i f f e r e n t  dosages Of alum on s i z i n g  of 
bamboo p u l p  i n  the presence of o l e i c  a c i d  and methyl- 
o l e a t e .  T h e  o r d e r  of a d d i t i o n  followed was a d d i t i v e ,  
r o s i n  and alum. The r e su l t s  of t h e  s tudy  a r e  presen- 

t e d  i n  Table-3. 

I t  is seen from the d a t a ,  t h a t  increased dosage of alum no doubt 
increases the sizing, b u t  not  t o  the level of sizing observed i n  
the absence o f  oleic acid and i t s  ester. T h i s  may most probably 
be due t o  the fact  that our experiments have been conducted a t  a 
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376 &A0 ET AL. 

stock pH 5.0 and considerable increase i n  the alum dosage resulted 
i n  the stock pH dropping t o  a lower level a t  which the efficiency 
of sizing decreases. 

Further work i s  i n  progress by us on the nature of the complexes 
formed between aluminum compounds and oleic  acid derivatives.  
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