
INTRODUCTION
Cellulose plays an important role in the 
carbon dioxide cycle on earth.  It has 
not only an important role in nature, but 
has provided man with ready fuel 
source for fire, food, clothing and 
shelter and has had profound influence 
in shaping the destiny of men and 
development of science, technology 

1and economics .       

In this work, attempts have been made 
to use cellulose obtained from white 
waste paper cuttings and white waste 
cotton hosiery. Generally waste paper is 
used as secondary fiber for the 
production of paper/ boards. White 
waste paper cuttings are the important 
source of cellulose. It is obtained from 
printing press in the form of long strips. 
Its cellulose content varies from 90-
92% and trash 8-10%. The lignin 
content of the raw material was 
removed in cooking and bleaching 
operations.

Similarly old white waste cotton 
hosiery is available in the form of cloth. 
Its alpha cellulose content was found to 
be 80-85%; the remaining 15-20% was 
beta and gamma cellulose. Still this 
material is wasted. These cellulosic 
waste materials could be used for the 
manufacture of microcrystalline 
cellulose, a value added product.

Mic roc rys t a l l i ne  ce l l u lo se  i s  
mechanically disintegrated to “level-
off DP” cellulose by simple acid 
hydrolysis of purified alpha-cellulose 
of wood and cotton. It is a rod like 
micelles or crystallites of 5 to 10 micron 
in diameter and near about 50 micron in 

length. Microcrystalline flour is a very 
pure form of cellulose relatively free 
from both organic and inorganic 

2contaminants .

Microcrystalline cellulose has wide 
application, in pharmaceutical industry 
as catalyst, in cosmetics and detergents 
as thickener and in food industry as 
stabilizer, fat replacer and texturing 

3-6agent  etc.

Materials and Methods

A locally available white waste paper 
cutting was collected from printing 
press in the form of long strips and 
sorted to remove foreign materials, dirt, 
colored papers etc. Similarly old white 
waste cotton hosiery was collected 
from domestic ends and chopped in a 
rag chopper to make small pieces. 
Some important characteristics of both 
raw materials were determined as per 

7Tappi Standards  and the methods given 
in Indian standard specification for 

8microcrystalline cellulose . The results 
are given in Table 1. All the calculations 
have been done on O.D. basis of raw 
material. 

Preparation of microcrystalline 
cellulose

Microcrystalline cellulose was 
prepared from white waste paper 
cuttings and white waste cotton hosiery 
in the laboratory under following 
conditions: consistency 5%, strength of 

 hydrochloric acid 2.5 N, temperature
085 C and heating time 15 min. After 

 heating it was stirred in a mechanical
stirrer, all the cellulosic fibers were 
converted into milky suspension of 
powdered microcrystalline cellulose. 
The microcrystalline cellulose was 
filtered washed with hot water till it was 
free from acid. The microcrystalline 
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S.N. Parameters White waste 
paper cutting

White waste 
cotton 
hosiery

1 Moisture content, % a.d. basis 4.3 4.2

2 Ash content, % o.d. basis 4.1 0.09

3 Cellulose content, %

Alpha 89.8 81.3

Beta 6.2 3.04

Gama 4.0 15.66

4 Viscosity of pulp, c.p. 13.087 14.6

5 Degree of polymerization 3251.2 3492.7

Table-1                   
       Characteristics Of Raw Materials
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Table-2 
Comparision of characteristics of prepared MCC, commercially available MCC and the requirement for 
MCC powder as per I.S. Standards

Figure-1 Frequency Distribution of MCC obtained from white waste paper cuttings

Parameters Requirement 
for MCC as 
per Indian 
Stds.

Commercially 
available MCC

MCC obtained from 
White waste paper 
cutting

MCC obtained from 
White waste cotton 
hosiery 

    Moisture 

    Content, %     

5 4.5 4.1 4.2

       Ash 
       Content, %

0.                 
0.5

0.1 0.11 0.21

       Ether          
extract., %

3 2.09 2.29 2.1

       Cold Water 
       Sol., %      

0.2 0.14 0.13 0.2

       Bulk
       Density,
       g/ml   

0.25 to 0.5 0.26 0.28 0.26

       Starch absent absent absent absent

       pH 6 to 8 6.2 6.3 6.2

       Assay, % 95 to 99 99.1 99.2 98.6

       Brightness, 
%

Not 
known

70.8 69.9 71.1

       Viscosity,   
        c.p.

minimum
1.8 

2.38 2.38 2.385

Degree of
Polymerization

150 to 700 466.6 465.6 468.1
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Figure-2 Integrated Frequency Distribution of MCC 
obtained from white waste paper cuttings

Figure-3 Frequency Distribution of MCC obtained from 
white waste cotton hosiery

Figure-4 Integrated Frequency Distribution of MCC 
obtained from white waste cotton hosiery

Figure-5 Frequency Distribution of commercially 
available MCC.

Figure-6 Integrated Frequency Distribution of 
commercially available MCC

Figure-7 Scanning Electron Micrograph of MCC 
obtained from white waste paper cuttings.

Figure-8 Scanning Electron Micrograph of MCC obtained 
from white waste cotton hosiery

Figure-9 Scanning Electron Micrograph of commercially 
available MCC
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microcrystalline cellulose were 
comparable and within the range 
prescribed by Indian Standards.

From Figures 1 and 2 it was found that, 
analysis of 1.0 g of microcrystalline 
cellulose powder obtained from white 
waste paper cuttings, about 43 % of 
particles have length of 30 microns.  
Similarly from Fig. 3 and 4, it was 
found that, in 1.0 g of microcrystalline 
cellulose powder obtained from white 
waste cotton hosiery, about 29% 
particles have length of 30 microns.

From Figures 5 and 6, it was found that, 
in 1.0 g of commercially available 
microcrystalline cellulose powder, 
about 28% microcrystalline cellulose 
have length of 30 microns.

The purpose of Scanning electron 
micrograph was to find out the 
appearance and particle size/diameter 
of microcrystalline cellulose grains. 
From the Figure 7 of Scanning electron 
micrographs of microcrystalline 
c e l l u l o s e ,  t h e  d i a m e t e r  o f  
microcrystalline cellulose grains, 
obtained from white waste paper 
cuttings was found to be 10 microns. It 
was true for white waste cotton hosiery 
a n d  c o m m e r c i a l l y  a v a i l a b l e  
microcrystalline cellulose also.

CONCLUSIONS

1   The locally available cellulosic 
was te  mater ia l s  could  be  
converted to value added product 
like microcrystalline cellulose by 
simple process of hydrolysis. 
H y d r o l y s i s  w i t h  2 . 5 N  
hydrochloric acid was most 
suitable reaction. 

2. The characteristics of above 
produced  microcrys ta l l ine  
cellulose were comparable with 
characteristics of commercially 
ava i lab le  microcrys ta l l ine  
cellulose and the specifications 
given by the Indian Standards.

cellulose thus obtained was air dried 
and disintegrated in mixer grinder, oven 
dried and weighed. The yield of white 
waste paper cuttings and white waste 
cotton hosiery based on alpha cellulose 
content was found to be 93.76% and 
99.6% respectively. 

RESULTS AND DISCUSSIONS

Microcrystalline cellulose was 
prepared from two different cellulosic 
waste materials by acid hydrolysis. The 
prepared microcrystalline cellulose and 
c o m m e r c i a l l y  a v a i l a b l e  
microcrystalline cellulose were 
analyzed for different parameters and 
the results are given in Table-2.

From Table 2, it was observed that the 
values of the % moisture content, % ash 
content, % ether extractability, cold 
water solubility, bulk density of the 
prepared microcrystalline cellulose 
from two different cellulosic waste 
materials and commercially available 
microcrystall ine cellulose was 
comparable and within the range 
prescribed by Indian Standards. 

T h e  p H  o f  t h e  p r e p a r e d  
microcrystalline cellulose and the 
c o m m e r c i a l l y  a v a i l a b l e  
microcrystalline cellulose varied from 
6 to 7 i.e., almost neutral and it was also 
found that starch was absent in the 
prepared microcrystalline cellulose and 
t h e  c o m m e r c i a l l y  a v a i l a b l e  
microcrystalline cellulose due to this 
the % assay of  the prepared 
microcrystalline cellulose and the 
c o m m e r c i a l l y  a v a i l a b l e  
microcrystalline cellulose was very 
high i.e., 98 %.

Viscosity and degree of polymerization 
of microcrystalline cellulose represent 
relative hydrolytic degradation of 
cellulose and it was observed that the 
values of the viscosity and degree of 
p o l y m e r i z a t i o n  o f  p r e p a r e d  
microcrystalline cellulose and the 
c o m m e r c i a l l y  a v a i l a b l e  

3. S tudy a lso  revea led  tha t ,  
mic rocrys ta l l ine  ce l lu lose  
obtained from two different raw 
mater ia ls ,  showed s imi lar  
characteristics.              

4. The method of converting 
cellulosic waste to value added 
microcrystalline cellulose could 
offer means to exploit these 
materials for economic gains. 
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