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Ø

Ø

Ø

Ø

Ø

Sale of farm produce goods Rs. 43466/-

Sale of vehicles, other machine tools Rs. 511817/-

Analytical testing fee Rs. 397500/-

Income generated from training Rs. 139200/-

Sale of technology Rs. 24020/-

Sale of retting chemicals Rs. 462944/-

Repair of equipment Rs. 53000/-

 Nine

Airflow Fineness Tester - 4

Bundle Strength Tester - 3

  i) Laboratory Fermentor, ii) Vacuum Rotary Evaporator, iii) UV 

Spectro Photometer, iv) BOD Incubator Shaker, v) Vertical Autoclave (sterilizer) 

 

Renovation of Canteen 

New room for Medical Officer

Cashier room

The Indian Natural Fibre Society

Recreation Club

Security Staff room and IJC room

Resource Generation/ Consultancy

MOU signed:

Instrument/ equipment fabricated under DDM Section

Instruments Procured:

Infrastructural Development :

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l
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MP 8 

Sh. Seiko Jose, Dr. Gautam Basu, Sh. Izhar Mustafa

India is one of the major producers of pine apple and the cultivation is spread in various states in an area 

of more than 80,000 ha with potential yield of fibre of about 7 lakh tones. The climatic conditions 

prevailing in the humid coastal regions of peninsular India and hilly areas of North-Eastern region are 

most suitable for its cultivation. Pineapple leaf fibre is generally extracted by water retting, which 

yields about 2.5-3.5 % fiber. The properties of textile grade PALF fiber, lies between jute and ramie. 

PALF extraction process is the key factor in the determination of the fibre quality and quantity. 

Extraction can be done manually or mechanically. After the extraction of the fibres from the leaves, the 

fibres seem to be stuck together by means of gummy substance. This gum will act as inhibitor for 

further wet processing of the fibre. The process of removal of gum from the fiber is known as 

degumming. Degumming can be performed either with chemicals, enzymes, or with micro-organisms. 

In chemical degumming of PALF, NaOH (Caustic Soda) is used to remove the gum content from 

PALF fiber. 

 Decorticated fibers are subjected to combined degumming and bleaching process, which resulted in 

increase in the tensile modulus and strength of the PALF over those of the untreated fibers. 

Table 1 - Physical parameters of PALF after combined degumming and bleaching.

Process technology for value added diversified products from blends 

of pineapple / silk / ramie.

The absorbancy, whiteness index, brightness index are considerably improved. A weight loss of around 

4.8% is observed after the process. Degumming process will remove certain amount of lignin, wax and 

oils, which are covering the external surface of the fibre. Due to removal of theses undesired materials, 

the textile properties of the fibres are found to improve considerably. The FTIR analysis of 

decorticated PALF and degummed PALF has been done as illustrated in the Fig-1.The reduction in the 
-1  peak corresponds to1250cm indicates the removal of lignin from the decorticated fibre.

Sl. No  Parameters  Before 
degumming  

After combined degumming 
and bleaching  

1  Whiteness Index (HUNTER)  44.33  59.53  

2  Brightness Index (TAPPI 452)  15.38  41.18  

3  Absorbency (sec)  40  2  

4   Bundle Strength (g/Tex)  13.6  17.0  

5  Moisture regain (%)  5.8  8.0  

6 Degumming weight loss (%) -- 4.8

R E S E A R C H   A C C O M P L I S H M E N T S



28

Fig. 1 - FTIR Analysis-Raw and
degummed PALF fibre

Fig. 2 - Raw PALF 
fibre

Fig. 3 - Degummed 
PALF fibre

A N N U A L  R E P O R T  2013-14

MP 9 : 

Sh. Sujai Das

Fabric inspection system is important to maintain the quality of fabric. Fabric inspection is carried out 

manually with human visual inspection for a long time. The work of inspectors is very tedious and 

consumes time and cost. To reduce the wastage of cost and time, automatic fabric inspection is 

required. This paper proposes an approach to recognize fabric defects in textile industry for 

minimizing production cost and time. The Fabric inspection system  first  acquires  high images of the 

fabric. Then the acquired images are subjected to defect segmentation algorithm. The output of the 

processed image is used  as  an  input  to  the  Artificial  Neural  Network  (ANN)  which uses  back 

propagation algorithm to calculate the weighted factors and generates the desired classification of 

defects as an output. Work has been done using detecting fabric image for image acquisition, gray scale 

conversion, filtering, etc. 

Development of suitable expert system for analysis of defects in jute 

fabrics.

Overview of the Proposed System



 

Achievements

Ø

Ø

Ø

adoption of mild pulping process using brighter and 

finer jute fibres obtained after bio-treatment followed 

by peroxide treatment

Production of particle board using bioadhesive, 

chitosan, or soya protein and babool mixture (50/50) - 

an alternative environment friendly technology.

Antimicrobial finishing of jute textiles by nanosilver 

obtained by synthesis of stable nanosilver colloidal 

solution and optimization by an orthogonal matrix 

array method.

Improvement of physical properties of paper by 

Chemical and Bio Chemical
Processing Division
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CBP 7

Dr. S.N. Chattopadhyay and Dr. A.K. Roy

Jute fibres were treated with different enzymes and combination of enzymes in different sequences 

to study the effect of pre-treatment on optical and physical properties of fibres and to correlate them 

with  paper characteristics. Two commercial enzymes viz. Texbio M (cellulose and xylanase based 

enzyme supplied by M/s Tex Biosciences (P) Pvt. Ltd., Chennai) and Laccase 208 (lignin degrading 

enzyme procured from Enzyme India Pvt. Ltd., Chennai) were used for this purpose. The control and 

enzyme treated fibres were subjected to hot peroxide treatment. Simple enzyme treated samples and 

enzyme treated followed by hot peroxide treated samples were beaten in a laboratory scale valley type 
0beater to produce pulp of 40 SR freeness and 60 GSM papers were produced using semi automatic paper 

sheet making machine. The different steps are as follows.

A) Laccase treatment: Jute fibre was treated with a solution containing laccase 208 (0.5%, owf), 

Hydroxy Benzo Triozole (HBT, 0.5%, owf) using a material to liquor ratio of 1:10 at a temperature of 
050 C. The material was treated for 4 hours with constant stirring (40 rpm) at a pH of 4.0-5.5 (using acetic 

acid - sodium acetate buffer). Then the content was boiled for 1 hour with 0.5% Ultravon JU (non-ionic 

detergent), washed and dried.

B) Cellulase-Xylanase treatment : Jute fibre was treated with a solution containing Texbio M (2%, owf) 
0using a material to liquor ratio of 1:10 at a temperature of 50 C. The material was treated for 4 hours 

with constant stirring (40 rpm) at a pH of 4.0-5.5 (using acetic acid - sodium acetate buffer). Then the 

content was boiled for 1 hour with 0.5% Ultravon JU (non-ionic detergent), washed and dried.

 C) Combined treatment of Cellulase-Xylanase and Laccase: Jute fibre was treated with a solution 

containing Laccase 208 (0.5%, owf), Hydroxy Benzo Triozole (HBT, 0.5%, owf), Texbio M (2%, owf) 
0using a material to liquor ratio of 1:10 at a temperature of 50 C. The material was treated for 4 hours 

with constant stirring (40 rpm) at a pH of 4.0-5.5 (using acetic acid - sodium acetate buffer). Then the 

content was boiled for 1 hour with 0.5% Ultravon JU (non-ionic detergent), washed and dried.

D) Sequential treatment of Cellulase - Xylanase followed by Laccase: Jute fibre was treated with a 
0solution containing Texbio M (2%, owf) using a material to liquor ratio of 1:10 at a temperature of 50 C. 

The material was treated for 4 hours with constant stirring (40 rpm) at a pH of 4.0-5.5 (using acetic acid - 

sodium acetate buffer). Then the content was boiled for 1 hour with 0.5% Ultravon JU (non-ionic 

detergent) and washed. The Texbio M treated sample was subsequently treated as in (A)

E) Sequential treatment of Laccase followed by Cellulase-Xylanase: Jute fibre was treated with a 

solution containing Laccase 208 (0.5%, owf), Hydroxy Benzo Triozole (HBT, 0.5%, owf) using a 
0material to liquor ratio of 1:10 at a temperature of 50 C. The material was treated for 4 hours with 

Application of enzymes for making pulp and paper with improved 

characteristics using different lignocellulosic fibre.

Enzyme Treatment:

A N N U A L  R E P O R T  2013-14
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constant stirring (40 rpm) at a pH of 4.0-5.5 (using acetic acid - sodium acetate buffer). Then the content 

was boiled for 1 hour with 0.5% Ultravon JU (non-ionic detergent) and washed.  The Laccase treated 

sample was subsequently treated as in (B).

Control jute fibre and a portion of all the enzyme treated jute fibres were treated in a solution 
0containing sodium hydroxide (2%, owf), hydrogen peroxide (0.5%, owf) at a temperature of 90 C for 3 

hours, using a material to liquor ratio of 1:10. The samples were washed thoroughly using hot and 

normal water.

Enzyme treated and enzyme followed by hot peroxide treated fibres were subjected to beating in 
0laboratory scale valley type beater for different durations to produce pulp of 40 SR freeness.

Paper sheets of 60 GSM were produced using semi automatic paper sheet machine.

Hot Peroxide Treatment (P)

Beating

Paper sheet formation

Fig. 1 - Schematic diagram for paper sheet formation using biotechnology
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Evaluation

Control, enzyme treated, enzyme followed by hot peroxide treated fibres & paper sheets produced 

from all these fibres were kept under standard testing conditions and following tests were carried out.

Optical properties : The whiteness index in HUNTER scale, yellowness index in the ASTM D1925 

scale and brightness index in TAPPI 452 scale of Control, enzyme treated, enzyme followed by hot 

peroxide treated fibres , paper sheets produced from all these fibres was determined by Spectrascan-

5100 computerised colour matching system using relevant software.

Physical properties: Bundle strength and air flow fineness of control, enzyme treated and enzyme 

followed by hot peroxide treated fibres were evaluated by standard testing procedure. Whereas  paper 

sheets produced from all these fibres  were evaluated  for tensile properties by Tappi Test Method - 

T404 om-85, bursting index by Tappi Test Method - T403 om-85, tearing strength by Tappi Test 

Method - T414 om-88 and Folding endurance ( Schopper type) by Tappi Test Method - T423 om-89 

All the treated fibre samples along with their sample codes have been tabulated in Table-1 and results of 

evaluation of the samples have been tabulated in Table-2 and Table-3.

Table 1 - Samples produced by different treatments

Sl No
 

Sample
 

Sample Code
 

1 Control -

2 Only hot peroxide treated P

3
 

Laccase treated and Laccase treated followed by hot peroxide 

treated

 

A & AP
 

4
 

Cellulase-Xylanase treated and Cellulase -Xylanase treated 

followed by hot peroxide treated

 

& BP
 

5

 
Combined cellulase-Xylanase &  laccase treated and Combined 

cellulase-Xylanase &  laccase treated followed by hot peroxide 

treated

 

C & CP

 

6

 

Sequential treatment  of Cellulase -Xylanase followed by 

Laccase and Sequential treatment  of Cellulase - Xylanase & 

Laccase followed by hot peroxide

 

D & DP

 

7

 

Sequential treatment  of Laccase followed by Cellulase -

Xylanase and sequential treatment  of Laccase & Cellulase -

Xylanase  followed by hot peroxide

E & EP
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Sample Whiteness 
Index

Yellowness 
Index

Brightness 
Index

Tenacity 
gm/

Airflow 
fineness Tex

Control

 

-

 

-

 

-

 

27.16 2.4

P 68.41

 

29.30

 

41.53

 

23.59 2.4

A 62.85 28.83 35.31 24.37 2.3

AP 74.89 28.74 49.77 24.05 2.2

B 60.75 32.46 32.31 24.31 2.2

BP 70.87
 

29.10
 

44.57
 

23.82 2.2

C 56.12 33.12 27.65 23.98 2.2

CP 69.27 29.66 42.48 22.18 2.1

D 65.93 28.17 38.86 19.20 2.2

DP 66.72 29.76 39.43 18.82 2.1

E 67.87

 
29.25

 
40.93

 
14.70 2.0

EP 71.08 28.23 45.07 16.24 2.1

Table 2 - Optical and physical properties of fibre samples

R E S E A R C H   A C C O M P L I S H M E N T S

Table 3 - Optical and physical properties of paper samples

Sample Brightness 

Index
 

Fold 

endurance
 

Tensile Index 
 

Nm/
 
g

 
Burst Index

KPam2/
 

g

Tear Index
 

mNm2/
 

g
 

Control - -  -  -  -  

P 42.36 5 25.31 1.23 6.13

A 36.19 5  25.24  1.25  6.67  

AP 50.62 7  22.89  1.09  6.65  

B 33.36 12  24.09  1.08  7.45  

BP 46.26 10 20.29 0.82 4.67

C 28.65 8 24.38 1.16 6.44

CP 44.13 4  18.68  0.81  5.71  

D 40.06 3  21.09  0.79  7.36  

DP 42.61 3 16.61 0.59 5.09

E 42.49 4 12.19 - 5.48

EP 47.71 2  14.17  -  5.40  
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Chief findings:

Biotreatment followed by peroxide makes the paper bright

Sequential treatment of lacasse and cellulose-xylanase makes the fibres bright with some 

reduction in fibre tenacity

Fibres becomes finer after enzyme treatment

Folding properties of papers made from bio-treated and peroxide-treated fibres are poor.

There may be a need for adoption of mild pulping process after bio-treatment for 

improvement of physical properties of paper.

CBP 8

Dr. N.C. Pan

Bio-adhesives are biodegradable and environment friendly in nature. Apart from jute stick other raw 

materials viz. cassava stalks, coconut stems will be used for producing particle board. As cassava 

cultivation increases, more stalks will become available for disposal. Particle boards are made from 

cassava stalks. In this study, biodegradable adhesives viz. chitosan, soya protein and babool are used 

either alone or in combination. These boards are compared with boards prepared with synthetic resin 

like urea formaldehyde resin.

l

l

l

l

l

Development of bio-adhesives for the use of agricultural residues 

(cassava stalk, coconut stem) in preparation of particle boards

A N N U A L  R E P O R T  2013-14

The processes of making particle boards are as under:

Cassava stalks were cut into small pieces and chipped in grinding 

machine. Chipped particles after uniform mixing with 

synthetic resin, urea formaldehyde (UF), in different 

concentration (7%, 9%,12%) in an U-trough mixer fitted with 

sigma type blade were transferred in a square mould which has 

supported with smooth aluminium plates on both sides and 

transferred in hydraulic press. The optimum temperature 
0 2140 C, pressure 200 Kgf/cm  and time 25 minutes were 

maintained. Thereafter the pressure was released and the board 

was taken out in hot condition and allowed to cool. After it has 

been cooled, the board edge - finished by electric sawing 

machine and stored for conditioning.

Chipped Cassava stalks particles after uniform mixing with 

bioadhesive, Chitosan, in different concentration (1%, Particle Board from Cassava Stalk

3%,5%,7%,9%) in an U-trough mixer fitted with sigma type blade were transferred in a square mould 

which has supported with smooth aluminium plates on both sides and transferred in hydraulic press. 
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Sl No Cassava stalk particle 
board using

Flexural strength 
MPa

Flexural 
modulus GPa

Moisture uptake  
(24h) % 

1 7%  UF  Resin 2.61 0.44 5.7 

2 9%  UF  Resin 3.18 0.51 5.3

3 12% UF Resin 5.31 0.91 5.1

Sl No Cassava stalk particle

 

Flexural 

 

Flexural 

 

Moisture uptake  

 
board using strength, MPa modulus GPa (24h), % 

 

1 1%  Chitosan 2.33 0.55 8.87

2 3%  Chitosan 2.99 0.65 8.91   

3 5% Chitosan 4.75 0.84 8.67                        

4 7% Chitosan 6.55 1.53 8.81

5 9% Chitosan 6.21 1.51 8.86 

Table 2 - Mechanical properties of cassava stalk boards using bioadhesive, Chitosan

R E S E A R C H   A C C O M P L I S H M E N T S

0 2The optimum temperature 160 C, pressure 200 Kgf/cm  and time 25 minutes were maintained. 

Thereafter, the pressure was released and the board was taken out in hot condition and allowed to cool. 

After it has been cooled, the board edge - finished by electric sawing machine and stored for 

conditioning. 

The developed board was evaluated for different physical properties viz, flexural strength, flexural 

modulus, moisture uptake (24h), etc following standard procedure. The results are tabulated in table 1 

and table 2 respectively.

Table 1 - Mechanical properties of cassava stalk boards using urea formaldehyde resin

Chipped particles after uniform mixing with 

bioadhesive, soya protein, in different concentration          

(9%, 12%, 15%) in an U-trough mixer fitted with sigma type 

blade were transferred in a square mould which has supported 

with smooth aluminium plates on both sides and transferred in 
0hydraulic press. The optimum temperature 140 C, pressure 

2200 Kg/cm  and time 25 minutes were maintained. Thereafter 

the pressure was released and the board was taken out in hot 

condition and allowed to cool. After it has been cooled, the 

board edge - finished by electric sawing machine and stored for 

conditioning.

Chipped particles Cassava stalks after uniform mixing with a 

mixture of bioadhesives, babool and soya protein, in different 

Cassava stalks  
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proportion (25/75, 50/50, 75/25) in an U-trough mixer fitted with sigma type blade were transferred in 

a square mould which has supported with smooth aluminium plates on both sides and transferred in 
0 2hydraulic press. The optimum temperature 140 C, pressure 200 Kg/cm  and time 25 minutes were 

maintained. Thereafter the pressure was released and the board was taken out in hot condition and 

allowed to cool. After it has been cooled, the board edge - finished by electric sawing machine and 

stored for conditioning.

The developed board was evaluated for different physical properties viz, flexural strength, flexural 

modulus, ILSS, moisture uptake (24h), etc following standard procedure. The results are tabulated in 

table 3, and table 4 respectively.

Table 3 - Mechanical properties of cassava stalk boards using soya protein adhesive

Table 4 - Mechanical properties of cassava stalk boards using soya protein
and babool adhesive mixture

Sl No Cassava stalk particle board 
 

Flexural  
 

MPa

Flexural  
 

GPa

ILSS   
 

Moisture 
 using strength modulus N/mm2 uptake (24h) 

%

1 9%  Soya Protein 1.84 0.27 0.06 7.54

2 12%  Soya Protein 4.43 0.69 0.14 8.63

3 15%  Soya Protein 4.06 0.67 0.15 8.86

Sl No Cassava stalk particle board 
using 

Flexural 
strength 

MPa

Flexural 
modulus 

GPa

ILSS  
N/mm2 

Moisture 
uptake(24h) 

%

1 Babool/Soya Protein (25/75) 3.65 0.66 0.11 8.45 

2 Babool/Soya Protein (50/50) 5.78 0.74 0.18 8.81 

3 Babool/Soya Protein (75/25) 5.74 0.70 0.16 9.15

A N N U A L  R E P O R T  2013-14

Chief findings:

Production of particle board using bioadhesive, chitosan, is an alternative environment 

friendly method.

The process and the product made by using chitosan are comparable with that produced by 

conventional UF resin.

This will give an opportunity for alternative use of raw materials.

l

l

l
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l

l

Making of particle board using bioadhesives, soya protein and babool mixture (50/50) showed 

encouraging results and comparable with boards prepared from synthetic resin in respect of 

strength. 

The process and the product made by using bioadhesives will be environment friendly and 

biodegradable. 

CBP 09  

Dr. L. Ammayappan and Dr. D.P. Ray

Synthesis of stable nanosilver colloidal solution was optimized by an orthogonal matrix array method, 

in which concentration of sodium borohydride (1,5 & 10 mM),  concentration of sodium citrate (0.25, 

0.50 & 1 mM) and time (30, 60 & 120 minutes) were variables and concentration of silver nitrate was 
3kept 1mM and it is compared with 10mM AgNO  as control.

Functional finishing of jute textile by suitable nano-particles

Antimicrobial finishing of jute textiles by nano silver

Table 1 - Experimental plan for  synthesis of nanosilver

R E S E A R C H   A C C O M P L I S H M E N T S

TGA

TGA curve of the untreated jute fibre shown a distinct peak for amorphous region at around 270°C, 

while in nanosilver applied jute fibre the peak appeared near 285°C, which confirmed some portion of 

the nanosilver bonded at amorphous region of the jute fibre. The presence of nanosilver is also 

confirmed by increase in the degradation temperature of the fibre. It is also inferred that thermal 

stability of nanosilver applied jute fibre is slightly increased in comparison with untreated jute fibre.

S. 
No. 

NaBH4

mM 

Trisodium 
citrate  
mM

Time 
min.

Std 10 1 120

1 1 0.25 30

2 1 0.50 60

3 1 1.00 120

4 5 0.25 60

5 5 0.50 30

6 5 1.00 120 
7 10 0.25 120

8 10 0.50 30 

9 10 1.00 60
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Fig. 1 - FTIR spectra.

FTIR Spectra inferred that nano silver applied jute fibre shown some distinct difference against 

untreated jute fibre. The additional peak at 1375 cm?1 in the spectrum may be due to the complexation 

between and Ag+ and -OH group of the cellulose polymer. In addition , formation of new peaks at 

1090, 997, 908, 800 and 695 cm-1  that assigned to -OH association bond, -C-O-C stretching in cellulose,  

-glucosidal linkage, vibration of -OH bond in hemicellulose and -C-OH bond out of plane respectively. 

The formation of bonding between nanosilver and amorphous region of the jute fibre may lead to 

increase in the new bonds in the jute fibre. Further no appreciable change has been observed for other 

peaks marked.

SEM with EDX

                                    Standard                                              Sample No.3

Fig. 2 - EDX spectra of nanosilver applied jute fibre

EDX method is used to confirm the presence of silver element on the surface of a fibre, and from the 

EDX data, the presence of silver element in all samples was confirmed and SEM images further 

confirmed the adsorption of silver in nano stage on the surface of jute fibre. SEM images also inferred 

A N N U A L  R E P O R T  2013-14
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that dispersion of nanosilver on the surface of the jute fibre is more in the standard sample than other 

experimental samples. Since in experimental samples the concentration of precursor is low and so the 

number of nano silver and their availability to bonding with jute fibre is less. 

From the XRD spectra it is observed that  all nanosilver applied jute fibers exhibit typical sharp high 

peaks at around 2  = 23.3?, and one weaker diffraction peak at around 2  = 16.1?, which are assigned to 

crystalline and amorphous regions of cellulose I respectively. It is observed that, all samples have 

diffraction peaks on 2  scale at 38.1 and 44.2 other than 16.1 and 23.3 are observed. These peaks are 

representing the face centered cubic (FCC) phase structure of silver nanoparticles in Bragg's reflections 

at (1, 1, 1) and (2, 0, 0) planes respectively. These peaks confirmed the deposition of nano silver on the 

surface of the fiber, which bonded through hydrogen bonding with functional groups of jute fibre.

pXRD value
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                                Standard                                                         Sample No.3

Fig. 3 - pXRD spectra of nanosilver applied jute fibre

Quantification of nano silver by ICP-AES

Antimicrobial activity

The amount of nanosilver present on the jute fibre was evaluated by ICP-AES (ppm) analysis and SEM 

with EDX (%) method. ICP-AES values of nano silver applied jute fibre are ranged from 0.23 to 1.29 

ppm and the value is higher in standard sample due to high concentration of AgNO . The quantity of 3

nano silver present in the jute fibre varied, which may be due to variation in the size and shape of 

nanosilver in the colloidal solution, which significantly influenced the bonding between nano silver 

and functional groups of jute fibre. Due to variation in the bonding, the concentration of nano silver on 

the jute fibre was varied. 

 
Qualitative evaluation i.e. zone of inhibition of antibacterial and antifungal activity as per AATCC 

Method of sample no. 8 shown good zone of inhibition (Aspergillus Niger-2.8mm; Bacillus Subtilis-

2.2mm & Escherichia Coli- 2.7mm) and for other samples is in progress. 

R E S E A R C H   A C C O M P L I S H M E N T S
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Microorganism® 

Sample  ̄

Bacillus Subtilis E Coli Aspergillum Niger 

Untreated No No No 

1 2.1±0.1 2.3±0.1 2.0±0.1

2 2.3±0.2 2.5±0.2 2.4±0.2 

3 2.1±0.1 2.4±0.1 2.3±0.1 

4 2.1±0.1 2.3±0.1 2.6±0.1 

5 2.2±0.1 2.4±0.1 2.3±0.1 

6 2.2±0.2 2.6±0.2 2.6±0.2

7 2.4±0.2 2.7±0.2 2.3±0.2

8 2.5±0.3 2.8±0.3 2.8±0.3

9 2.1±0.2 2.3±0.2 2.2±0.2

Std 4.1±0.2 5.2±0.2 4.1±0.2 

Table 2 - Zone of inhibition (mm)of nano silver applied jute fabric (Mean   SEM)

The mean particle size of the nano silver in the colloidal solution was calculated using particle size 

analyzer and it was found that the mean value is 54nm with 22.03x108 particles/ml. it also confirmed 

the formation of nano silver at the given condition . From the results, the optimized condition for 

synthesis of stable nanosilver colloidal solution was 1mM silver nitrate; 10 mM sodium borohydride 

and 0.50 mM sodium citrate and it could be applied to jute fabric by exhaustion method to impart 

antibacterial as well as antifungal finishing on jute textiles. 

A N N U A L  R E P O R T  2013-14



Achievements

Ø

Ø

Ø

Ø

Ø

shopping/hand bag export earnings over the last decade 

with brighter prospect in near future

Two Agri-Business meets at NIRJAFT and two 

Agribusiness Camps at NRC on Yak, Dirang, AP and ICAR 

Research Complex for NEH Region, Barapani, Meghalaya 

organized  

Nine MOU and three MOA signed with different 

entrepreneurs on NIRJAFT technologies

Three training programmes on jute handicrafts, jute based 

ornaments and jute handbags respectively organized for 

entrepreneurship development

Participation in four different exhibitions, one farmers' fare, 

three workshops and two business meet where some 

institute technologies and products of three of our 

incubatees were showcased

Increasing trend observed in case of floor covering and 

Transfer of Technology Division



42

TOT 7

Dr. S.B. Doy

Today, India is one of the largest producers of jute products in the world and commands a fortune out 

of it. Government of India is trying to rejuvenate the jute sector through various activities and policy 

decisions. The traditional concept of jute as packaging material has undergone substantial changes. A 

huge demand for various diversified jute products viz. carry/shopping bags, shoes, composite 

materials, geo-textiles, home textiles, handicrafts, gift items, pulp and paper etc. is continuously 

increasing in both local and foreign markets.

On examination, the relative performance of Jute Diversified Products (JDP) export in total jute 

products export observed during last decade increased significantly. The share of diversified jute 

exports in total jute exports in the year 2012-13 was over 19%. 

Table 1 -Export of Jute from India: JDPs Vs Total Jute Goods

Studies on techno-economic constraints and opportunity of jute 

diversified products manufacturing.

Export of Jute from India: JDPs Vs Total Jute Goods

Source: Directorate General of Commercial Intelligence and Statistics (DGCI&S), Kolkata, under the Ministry of 
Commerce, Government of India

Year  Jute Goods Export  (Rs. In crores)  

JDPs  Total 

JDPs  

Total 

Jute 

Goods  

Share 

of 

JDPs
Floor 

Covering

Shopping 

/ Hand 

Blanket Decorative 

Fabrics

Gift 

Articles

Wall 

Hanging  

2000 01 66.31 54.53 0.43 4.21 5.67 131.15 931.71 14%

2001-02 76.63 39.97 0.77 2.52 -- 6.38 126.27 613.32 21%

2002-03 124.18 60.98 2.82 2.81 5.44 6.93 203.16 913.32 22%

2003-04 104.37 106.57 8.20 1.30 2.24 0.59 223.27 1051.88 21%

2004 05 155.75 80.87 10.94 3.88 1.68 0.64 253.76 1146.90 22%

2005-06 
 

213.39 88.00 6.24 2.29 2.16 0.46
 
312.54

 
1186.24

 
26%

2006-07 
 

167.57 70.31 15.01 2.19 0.97 0.42
 
256.47

 
1055.16

 
24%

2007-08 182.59 112.28 0.68 1.68 1.11 0.22 298.56 1178.49 25%

2008-09 
 

124.24 165.68 2.37 1.72 0.40 0.11
 
292.16

 
1216.16

 
24%

2009 10 
 

126.89 98.13 1.77 2.15 1.76 0.12
 
229.06

 
859.46

 
27%

2010-11 
 

134.24 126.42 0.76 2.86 2.29 3.00
 
268.80

 
1854.15

 
14%

2011-12 
 

142.01 163.66 0.07 8.61 1.46 4.10
 
319.84

 
2094.96

 
15%

2012-13 178.99 169.69 0.24 7.25 6.17 0.21 362.55 1951.08 19%
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Contribution of JDP export to the all jute goods export from India during the period 2000-01 to 2012-

13 is increased from 14 per cent to 19 per cent ranging from Rs. 131.15 crores to 362.55 crores in 

monetary terms. India's total jute goods export was Rs. 931.71 crores and Rs. 1951.08 crores during the 

same period. 

Trend analysis of jute diversified products export in value term showed different directions for 

different products over the years. Linear trend line was fitted with last ten years export data and 

forecasted for five years for individual identified jute diversified products contributing significant 

amount in foreign exchange earnings for India. On examination, the relative performance of Jute 

Diversified Products (JDP) export in total jute products export observed during last decade increased 

significantly. A closer look at the Indian diversified jute exports showed a very worthy trend. The share 

of diversified jute exports in total jute exports in the year 2012-13 was 19 per cent It is important to note 

here that export value of jute goods was significantly higher than jute diversified products throughout 

the time period.

Export of jute diversified products in financial year 2012-13 was Rs. 362.55 crores, which was a notable 

rise by 176.44 per cent rise in value terms over the corresponding figures of financial year 2000-01 in 

India. India's export basket is concentrated in only about five traditional jute products including yarn 

and five JDPs. Production of value added jute products would create additional employment 

opportunities and assist in alleviating poverty. Production of jute diversified products increased 

through medium and small sector entrepreneurs, NGOs, SHGs, WSHGs and individual 

manufacturers.

Trend line was fitted with last ten years export data in value term and last five years data on quantity 

term, and forecast has been made for next five years for individual identified jute diversified products. 

For the trend line one of the following ternd/ regression types has been chosen- 

Linear - increasing or decreasing at a steady rate, 

Logarithmic - increases or decreasing quickly, 

Polynomial - data fluctuating, 

Power - increasing at a specific rate, 

Exponential - rising or falling at increasingly higher rates, and 

Moving average - smoothing out the fluctuations.

The type of available data determines the type of trend line to be assumed. We shall choose a trend line 

that is A reliable trend line should be chosen when its R-squared value approaches at or near 1.

Trend Analysis and Forecasting of Jute Diversified Products Export

Choosing the Best Trend line for our Data

l

l

l

l

l

l
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Increasing trend were observed in case of floor covering and shopping/hand bag export earnings over 

the last decade and showed bright prospect in near future. Whereas other jute diversified products 

showed decreasing trend indicating the changing preferences of consumers attitudes towards these 

items. In case of gift article, it showed constant export performance over the years. However the total 

JDP export showed desired upward trend and vivid bright future for the exporters.

Jute constitutes a low proportion of the value of world trade, but its cultivation and processing is 

labour-intensive and therefore provides a livelihood and an important source of food security to many 

farmers and their families in India. Diversified jute products, such as geo-textiles, floor coverings, hand 

& shopping bags, wall hangings and other gift items & decorative fabrics are also manufactured in 

relatively smaller quantities. However, their share in the value of total exports is rising. Globalization 

has opened up enormous number of new markets and enormous numbers of new competitors for jute 

diversified product manufacturers. 

Production and commercialization of value added jute products would create additional employment 

opportunities and assist in alleviating poverty. Production of diversified jute products increased 

through medium and small sector entrepreneurs, NGOs, SHGs, WSHGs and individual 

manufacturers.

Remarks:

R E S E A R C H   A C C O M P L I S H M E N T S
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All India Network Project

AINP-1.01

Dr. S. C. Saha, Shri A. Ghosh & Shri A. Sarkar

Jute, Mesta & Sunnhemp fibre samples grown under different agronomical conditions at CRIJAF and 

participating research centres were received under this network project. The break up for the different 

fibre samples are given below:

Quality evaluation of Jute and allied fibres under various 

agricultural trials

Strength and fineness values of all the samples for grading of jute and mesta fibre samples were carried 

out. Dr. S. C. Saha, A. C. T. O, NIRJAFT, Kolkata presented the results of fibre quality trials of fibre 
thsamples obtained from various AINP centres in the 11  Annual Group Meeting of AINP 2013-14 held 

at UBKV, Coochbehar. Dr. D. Nag, Director, NIRJAFT chaired Fibre Technology Session.              

Dr. K. Monoharan, Director, Directorate of Jute Development and Dr. G. Roy, Head, QE&I Division 

of NIRJAFT were co-chairmen of the session. Rapporteurs were Mr. Arindam Ghosh, T.O and         

Mr. Amitava Sarkar, T.A., NIRJAFT, Kolkata.

1. Fibre samples sent by many centres contained large amount of defects.

2. In most of the cases, Capsularis samples were weak in strength but very fine.

3. A few centres sent samples with root portion cut.

The following suggestions emerged in the session regarding  sending of  samples by AINP Centres:

To tag  the samples in  a proper way

To use better  quality of aluminum foil  for tagging the samples

Samples not to be sent in haphazard manner and pack each project samples in a separate packing. 

To supply full information about project no. including  V-1, V-2 etc. but in separate sheet within 

the samples pack. 

Not to cut the root portion of the samples.

Not to send extra samples which is not in the AINP project

All the centres to supply the details of harvesting time, retting time, etc., which are essential for 

correct analysis of the results.
 

To send the samples within 2nd week of October so that testing may be done before AINP 

Annual Meeting. 

Observations:

l

l

l

l

l

l

l

l

Entries No. of samples tested in 2013 -14  
Capsularis jute 76

Olitorius jute 76 
Roselle (Bimli) 06

Kenaf  - 

Sunnhemp 22 

Total
 

180
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Achievements

Ø

Ø

Ø

Ø

Ø

Ø

behaviour of technical textiles 

Yarn diameter, diameter variation, thick, thin, neps and 

hairiness parameters measured successfully in running 

condition by low cost image processing technique.

Use of nano-silver as an anchoring agent at lower concentration 

in order to improve the interfacial adhesion of polyester resin 

for the improvement of performance of jute fabric-thermoset 

resin biocomposite.

 
Development of Jute bio-composite using modified lac matrix 

Development of Coconut fibre retting technology 

Digitization of NIRJAFT Library Management System using 

KOHA open source software.

Development of computerized instrument for testing bending 

Externally Funded Projects 
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MM 4/ 6.2

Dr. G. Roy

The main objective of this project was to develop an integrated system consisting of hardware and 

software units to score the grade of the Jute sample accurately. 

The integrated unit of the system contains the following organs:

1. A hardware/software unit with computer interface to measure and store the value of fineness of 

the fibre in tex.

2. A hardware unit with computer interface to measure and store the strength value of the fibre in 

g/tex.

3. A software unit to check the defects and root contents present by image processing technique of 

the scanned image of the fibre.

4. A hardware-software unit to find the density of the fibre.

5. A hardware/software unit with computer interface to measure and store the colour with respect 

to whiteness value of the fibre.
 

6. From all of these values, the grade score and type will be computed and displayed using Artificial 

Intelligence system.

7. After the development of the complete system, training and marketing will be done to the 

tentative users.

Beside these, a moisture measurement unit is also present which will indicate the moisture content, 

moisture regain value of the jute sample under test. It also indicates the Relative Humidity of the 

environment.

Present status: The instrument is complete in all respect. But, a small problem exists in the strength 

management unit which will be rectified soon.

Development of Electronic and Microprocessor based 

Integrated Instrument for Jute Grading System

 

Fig. 1 -  A block diagram of the 
proposed system  

Fig. 2 -  Work Flow Diagram
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Fig. 9 - Screen view of OutputFig 8 - Complete Instrument

IDP/IND/2010/19

Dr S Sengupta

 Design & development of computerized instrument 

for testing bending behaviour of semi-rigid fabrics 

with special reference to technical textiles

Fig. 1 - Front view of
the instrument

R E S E A R C H   A C C O M P L I S H M E N T S

We are very much concerned about the linear extension of fabric under loads applied along the fabric 
axis. The influence of vertical forces which built up a torque on a fabric like bending is also interesting 
and has practical importance. At present, four principles are known for bending test i.e. (a) Cantilever 
technique (b) Hanging loop technique (c) Heart loop technique and (d) Circular bend technique. The 
first principle has been commercialized internationally and tester is also available. This method is 
manual and hence, there is chance of error. It requires mathematical calculation separately to determine 
flexural rigidity. They give rigidity data for a particular bending in static condition. This data cannot 
show the nature of bending behaviour in dynamic condition i.e. the change of rigidity with change of 
bending. Such information is required especially for technical textiles. Hence an attempt has been made 
to develop a system to study the complete behaviour of bending specially for technical textiles. 

 
(I) Motorised movement of  jaw causes fabric deflection (ii) Electronically/computerised control 
operations and settings (iii) Computerised calculation, display and data storage (iv) Digital display of  
bending load and deflection during test (v) Dynamic bending behaviour can be studied (vi) Better 
accuracy as manual operation totally eliminated except mounting of samples. (vii) Suitable for wide 

Features/ Specifications of the instrument

range of fabrics (specially for technical textiles, semi-rigid fabric, nonwoven, 
canvas etc) (viii) Suitable for ropes also (ix) Output data and graphs as :                 
(a) bending stress in specified deflection, (b) bending load-deflection curve, (c) 
cyclic bending graph, (d) Bending resilience, (e) Bending stress relaxation, (f) 
deflection left after any cycle. (x) Statistical calculations like mean, median, 
mode, Standard deviation and coefficient of variation are available.

Complete information of flexural behaviour can be tested in the developed 
instrument with better accuracy, as manual operation is totally eliminated 

Conclusion

except mounting of samples. It shows reliable and repetitive results. This instrument is user friendly, 
low cost, informative and essential for technical textiles.



50

IDP/IND/2010/25 

Dr A Sengupta*, Dr. S Sengupta 

* IIEST, Shibpur, Howrah

The development of a computerised system to measure different yarn parameters i.e. diameter, 

diameter variation, number of thick/thin places and neps, hairiness indices (hair length index and hair 

area index) and number of hairs in a single run with the help of image processing has been done. A low 

cost Universal Serial Bus (USB) web camera, mechanical set up for yarn movement, computer and 

LabVIEW software are used for this purpose. Jute and cotton yarn with wide range of nominal 

diameter have been tested with cut length 1 to 4 mm and the results have been compared with a 

commercial capacitive tester i.e. Uster tester 3. The repeatability of results is insignificant in 1% level. 

Calibration has been done by taking image of a standard wire and adjusting the multiplying factor in 

the software if required. The developed system can give the average diameter of the yarn under test in 

real time unit (millimetre) unlike state of art instrument where it is set to zero. Hairiness is more 

rigorously defined in contrary to other tester where either qualitative analysis of hairs or hair count is 

measured. As the principle of measurement is image processing, the choice of correct background prior 

to the test is a prerequisite. The accuracy of the developed instrument is much higher as it can sense 

pixel change of measurable parameter. The developed system is equally useful for coloured yarns with 

proper background. The performance of the system is free from fluctuation of ambient temperature, 

humidity and illumination level.

Development of an efficient staple yarn 

characterization unit with multi sensor fusion and 

field Programmable gate array (FPGA) based data 

reduction card

A N N U A L  R E P O R T  2013-14

Fig. 1 - Developed instrument.
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FQ3029  

Dr. P.K.Ganguly , Dr.  L. Ammayappan , Dr.  S. Debnath, Dr. D.P. Ray 

Plain jute fabric was pretreated with 1%NaOH (w/v) solution in presence of 0.1% non-ionic detergent 
osolution at different time (30, 60 & 90 minutes), temperature (30, 40 & 50 C) and MLR (1:04, 1:10 & 

1:15) as per orthogonal array method.  NaOH treated jute fabric were characterized by % weight loss, 

FTIR, pXRD, TGA and SEM. FTIR spectrograph shown the disappearance of the peak responsible for 

hemicellulose and lignin, TGA thermograph shown there is a slight reduction in the peak responsible 

for hemicellulose and SEM shown defibrillation of the jute fibre. Results inferred that sodium 

hydroxide treatment leads to removal of partially hemicellulose, lignin so that there is improvement in 

de-fibrillation, crystalline region, orientation of microfibril, thermal stability and reduction in 

hydrophilicity.

Biocomposites were prepared from NaOH treated jute fabric and unsaturated polyester resin (UPR) by 

hand laying method.  Biocomposites were evaluated for their tensile strength (TS), Tensile Strain (TS ) n

flexural strength (FS), flexural modulus (FM), Initial Modulus' (IM) interlaminar shear strength (ILSS) 

and fibre load (FL) From the results, it is inferred that biocomposites prepared from jute fabric treated 
owith 1% NaOH (owf) at MLR=1:10; 50 C temperature for 60 minutes shown better properties than 

others and it considered as optimized condition with sufficient reduction in void(%) content, which 

inferred that there is good adhesion between resin and NaOH treated jute fibre.

Jute based biocomposites for industry

Chemical modification of jute fabric with NaOH treatment

Table 1 - Properties of composites.

Sample 
FS  

(Mpa) 

FM  

(Gpa) 

ILSS  

(MPa) 

TS 

(N/mm )2
IM 

 

FL  

(%) 

Density 

(g/mm )3 

Void 

(%) 

Control 66 3.0 4.1 38.9 3.8 36.0 1.10 14.5 

Optimized 

condition 
81.4 4.4 13.0 42.7 5.1 40.1 1.19 8.5 

(MPa)

H O  treatment of jute fabric2 2

To increase the compatibility between jute fibre and polyester resin,  bleaching treatment at 1, 2, 3 

& 4% (owf) for 60 minutes was given to plain and twill jute. SEM photograph shown that increase in 

surface crimp with increase in concentration of H O , which might also lead to increase in the surface 2 2

area of the jute fibre for intimate contact with the resin. It is also observed that increase in H O  2 2

concentration, the whiteness the jute fabric was increased due to partial removal of hemicellulose, 

coloring matter as well as lignin. FTIR spectrograph shown the disappearance of the peak responsible 

for hemicellulose and lignin. Tensile strength results inferred that increase in concentration H O , 2 2

there will an increase in tensile strength up to 3% and then reduction, which might be due to maximum 

H O2 2

R E S E A R C H   A C C O M P L I S H M E N T S
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removal of hemicellulose and lignin at higher concentration along with weakening of cellulose chain 

by the bleaching agent. The pXRD analysis also confirmed that there is an increase in the crystalline 

region up to 3% H O  followed by reduction at 4% H O . Results inferred that  treatment leads to 2 2 2 2

improvement in de-fibrillation, crystalline region, orientation of microfibril, thermal stability and 

reduction in hydrophilicity.

H O2 2

       Fig. 1 - H O  Bleached jute fibre         Fig. 2 - pXRD of bleached jute fibre2 2

H O  treatment might remove the some portions of hemicellulose, lignin, and adhered impurities like 2 2

wax, pectin etc., and the modified jute fabric had defibrillation with improved crystalline region so, this 

treatment enhances the mechanical properties of the biocomposites. 3% H O  treated Jute: USP based 2 2

biocomposite shown better improvement in mechanical and flexural properties than other conditions 

and they shown improvement in Initial's modulus @ 68%; Flexural strength @ 28%; flexural modulus 

@ 57%; ILSS @ 98%; FL @ 4 with 4% reduction in tensile strength in comparison with biocomposites 

from untreated jute fabric

Table 2 - Properties of bio-composites

Treatment 
TS 

(N/mm )2

TSn 

 

IM 

 

FS 

 

FM 

 

ILSS 

 

FL 

(%) 

Untreated 38.9 2.0 3.8 66 3.0 4.1 36.0 

1 37.9 1.8 6.4 65.4 2.6 7.9 40.4 

2 37.2 1.7 7.4 78.5 4.5 7.3 38.3

3 37.4 1.9 6.4 84.2 4.7 8.1 37.7 

4 38.7 1.7 6.0 71.5 3.6 8.0 37.9 

Physical modification of jute fabric with dry heat treatment
 
To increase the compatibility between jute fibre and polyester resin, dry heat treatment at 120, 130, 140 

o& 150 C for 120 minutes was given to plain and it will jute and put in desiccator in order to prevent the 

(MPa) (MPa)
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rapid absorption of moisture by jute fibre. SEM photograph shown that there is a rupture on the 

surface of the jute fibre which might lead to increase in the surface area of the jute fibre for intimate 

contact with the resin. It is also observed that increase in the dry heat temperature, the colour of the jute 

fabric was darkening due to thermal degradation of hemicellulose as well as lignin. Up to 140°C, dry 

heat treatment improved the tensile strength of jute fabric and then the strength is reduced. The pXRD 
oanalysis also confirmed the increase in the crystalline region up to 140 C followed by reduction at 

o150 C.
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              Fig. 3 - SEM of dry heat treated jute                        Fig. 4 - pXRD of dry heat treated
o             fibre (130 C)                                                                         jute fibre

Dry heat might degrades some portions of hemicellulose, adhered impurities like wax, pectin, sizing 
o omaterials etc., and the degraded materials acts as fillers for the reinforcement resin. 130 C/140 C dry 

heat Jute: USP based biocomposite shown better improvement in mechanical and flexural properties 
than other conditions. they shown improvement in tensile strength @ 22%; Initial's modulus @ 49%; 
Flexural strength @ 42% ; flexural modulus @ 93% ; ILSS @ 51%; FC @ 20% in comparison with 
biocomposites from untreated jute fabric

Table 3 - Properties of composites

Treatment
TS 

(N/mm )2 
TSn 

IM 

(Mpa)

FS 

(Mpa) 

FM 

(Gpa) 

ILSS

(Mpa)

FC  

(%) 

Untreated 42.7 2.0 4.0 66 3.0 4.1 36.0 

1200 C  45.7 1.4 4.6 68 2.8 4.6 43.6 

1300 C  49.3 1.3 5.6 94 5.8 6.2 43.2 

1400 C 51.9 1.2 5.9 90 5.2 4.8 43.7 

1500 C 43.6 0.9 6.7 90 4.3 4.8 45.4

Modification of jute reinforcement with nano silver 

Nanosilver particle was deposited on jute fibre by in-situ synthesis method with with five different 

concentrations of silver nitrate solution (1.25, 2.5, 5.0 and 10.0 mM) for the modification of jute fiber as 

R E S E A R C H   A C C O M P L I S H M E N T S
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an anchoring as well as fillers agent.  The formation of nanosilver was confirmed by PXRD, SEM with 

EDX and FTIR methods.
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2 Theta

Fig. 5 - pXRD graph of untreated jute 
fibre

Fig. 6 - pXRD graph  of nano silver 
applied on jute fibre

Flexural strength of nanosilver modified jute based biocomposites shown 10-13% higher value than 

control biocomposites up to 2.5 mM AgNO , and then drastically reduced. In case of flexural modulus, 3

the same trend was observed i.e. nanosilver modified jute based biocomposites shown nearly 125% 

higher value than control sample. The improvement in flexural strength may be attributed to 

anchoring effect of nanosilver between fibre and matrix along with increase in orientation of cellulose 

polymer chain by intermolecular bonding by nanosilver. Statistical analysis inferred that increase in 

concentration of AgNO  will reduce the flexural property and it shown highly significant result i.e. 3

2 2R = 0.9931 and R =0.8247 for flexural strength and flexural modulus respectively.  

Fig. 7 - Flexural strength                                        Fig. 8 -Flexural modulus
3It is found that at lower concentration of AgNO  (< 2.5 mM), biocomposite shown very good 

mechanical properties with simultaneous reduction in % void content than control 
biocomposites. Results inferred that nano-silver could be used as an anchoring agent at lower 
concentration in order to improve the interfacial adhesion of polyester resin for the 
improvement of performance of jute fabric-thermo set resin biocomposite.
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3Table 4 - Effect of AgNO  on biocomposites.

AgNO
3  

mM

Jute 

fibre %

USP resin 

content 

%

Nano silver 

content

%

Theoretical 

density 

gm/cm
3

Actual 

density 

gm/cm
3

Void 

content 

% 

Control 42.30 57.70 1.31 1.14 12.7

1.25 45.73 54.19 0.079 1.32 1.18 10.7

2.50 43.52 56.32 0.162 1.32 1.22 7.8

5.00 44.60 55.08 0.318 1.34 1.23 8.3

10.00 41.10 58.28 0.615 1.36 1.23 9.6

Characterization of lac and modified lac, lac-rosin based formulation 

Preparation of a lac and modified lac based formulation

Development of Jute bio-composite using lac and modified lac matrix

Films of shellac, treated with urea, thiourea and maleic anhydride in aqueous and alcoholic media, were 

developed at IINRG, Ranchi. Improvement in thermal properties of lac was observed on treatment 

with the cross-linking agents.

Shellac modified with urea, thiourea and maleic anhydride, binder formulations to be used as matrix 

for jute based bio-composites were prepared. Formulation comprising in solvent media (lac, lac-urea, 

lac-thiourea and lac-maleic anhydride) and in aqueous media (lac, lac-urea, lac-thiourea and lac-maleic 

anhydride) were prepared for composite.

Jute based bio-composite with 2, 3 and 4 layers from above these 08 types of  formulations were 

successfully developed in sizes 6" x 6" in carver lab press and 12"x 12" in bigger press at 130-150°C and 

pressure of 5 ton load.  The density of composite boards were ranging from 0.82-1.07 gm/c.c. Highest 

matrix loading 46% was observed in modified lac-thiourea based biocomposites. Flexural modulus of 

green composites was ranged from 1.98 to 5.99 GPa with Lac-thiourea modified biocomposite having 

highest modulus in comparison to others. Interlaminar shear strength (ILSS) ranged from 3.59 to 7.65 

GPa with Lac-urea modified biocomposites having highest strength in comparison to others. Flexural 

modulus varied from 3.06 to 5.59 GPa with Lac-urea modified biocomposites having highest strength 

in comparison to others.

Fq3029

Dr. Pratik Satya*, Dr. D.P. Ray
*CRIJAF, ICAR 

To determine the gum content in the decorticated ramie fibre, fibre samples were cut into pieces. 2g of 

sample was taken in a small weighing bottle. Mass of an empty weighing bottle containing a crucible 

Understanding genetics and biosynthesis of gum in ramie 

(boehmeria nivea L. Gaud) for developing low-gum genotypes.

Determination of gum content in decorticated ramie fibre 
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was taken. The 2g sample was dipped in 1% HCl for 30 minutes. The fibre was then washed with 

distilled water, followed by treatment with 1% NaOH for 1hour.Washing step was repeated and the 

sample was treated with 2% and 5% NaOH respectively for 1hour.Gum residue after each treatment 

was collected for further analysis .Finally the sample was washed with hot distilled water followed by 

acetic acid. The treated sample was transferred into G1 crucible along with weighing bottle and was 
0kept in oven (at 110 C) for 4 hours 30 minutes and weight was taken. Alkali treated fibres were kept for 

FT-IR analysis.

Table 1 - Gum content in different ramie varieties

Sl No Ramie Variety Gum 
Content

1 R-1438 27.58 %

2

 

R-1416

 

21.05%

3 R 1429 24.52 %

4

 

R-1411

 

23.16 %

5

 

R-1424

 

23.37 %

6

 
50

 
27.74 %

7
 

R-1418
 

27.71 %

8 RH-1 26.52 %

9 R-46 25.78 %

10 R-1414 20.44 %

11 R-37 24.86 %

12
  

R 1410
 

21.61 %

13

 
R 1446

 
27.69 %

14 R 1447 26.19 %

15 R 1424 23.37 %

16

  

R 1419

 

22.92 %

17 R 1417 22.86 %

18 R 1418 27.71 %

19 R 1428 25.31 %

20 R 1429 24.52 %

21 R 1449 23.48 %
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Novel method of degumming 

A novel degumming method has been standardized for degumming of decorticated ranmie fibre. For 

this purpose polyvinyl alcohol was deployed in different concentration to standardized gum removal. 

The sodium hydroxide and polyvinyl alcohol combination were found to be most effective for 

degumming of ramie. In the following table the gum removal capacity of the combination has been 

elucidated.

Table 2 - Gum removal capacity of different concentrations of sodium hydroxide and 

Polyvinyl alcohol (PVA) solution

    Development of suitable methodology for degumming of ramie

A comparative study was also undertaken to find the degumming 

ability of sodium carbonate and sodium hydroxide. It was found 

from our experiment that sodium hydroxide can effectively degum 

the decorticated ramie fibre than sodium carbonate at different 

concentrations. 

Table 3 - Comparative Gum Removal Capacity of NaOH and Na CO  at Various Concentrations 2 3

from Ramie (R-1411)

Fig. 1 - Treatment of ramie.

Ramie 

Varieties

Different Alkali Concentrations in g L-1

5 10 20 30 40 50

TRS
 

18.61
 

22.32
 

23.08 23.69 22.73 23.66

RH-1
 

19.69
 

20.35
 

24.72 23.19 25.43 26.25

R-1419 14.92 19.30 18.06 18.12 21.21 17.65

R-1418 18.68 20.22 21.02 21.89 20.89 20.93

R-67-34

 

16.79

 

19.10

 

21.62 23.18 22.84 23.01

R-67-52 19.72 24.46 27.89 28.31 25.59 25.02

R 1450 14.88 15.78 20.21 18.84 16.71 19.55

Hakhui 17.01 20.33 21.46 22.45 21.37 22.16

Saikeshion 20.58 22.48 21.14 23.87 24.05 24.01

Concentration 
 

g L-1 
NaOH Na2CO3

10 21.38% 12.44%

20 22.40% 14.46%

30 21.48% 13.45%

40
 

23.23% 13.79%

50 23.89% 16.46%
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Comparison of Chemical Properties of two Ramie varieties

Chemical composition of two ramie lines has been compared through determination of different 

chemical parameters.  While compared with TRS and R 1411, it was found that initial gum 

concentration was higher in TRS. The ash content was higher in R 1411. Holocellulose content was 

higher in R 1411 (96.10%) indicated superior fibre content in the line than TRS. In all the other 

parameters R 1411 showed better composition than TRS. 
 

Table 4 - Comparison of Chemical Properties of two Ramie varieties

Hydrolysis of Sugar Components of Ramie Gum for HPLC Analysis

For hydrolysis of ramie gum, 100 mg gum samples was taken in a test tube and 1 cc of 77% sulphuric 

acid was added into it. The test tube was kept as it is for 45 minutes to one hour on ice. It was then 

transferred to a 100 ml round bottom flask and 39 cc of distilled water was added to it. It was then placed 

on boiling water bath and refluxed for 5 hours. The liquor was transferred to a 250 ml beaker. Barium 

hydroxide and barium carbonate powder was used to neutralize the solution. After neutralization it 

was filtered into a 100 ml volumetric flask and make up the volume.

Pure sugar solutions were being tried to standardize by using different mobile phase. By comparing the 

peaks of standard sugar solutions and ramie gum components we may be able to identify the sugar 

residues present in the gum. The HPLC chromatogram of the sugar molecules are presented herewith.

Chemical Components TRS R 1411

Gum content 23.81 % 23.15 %

Moisture content of 

defatted fire

13.63 %

 

12.78 %

Ash content 01.25 % 1.36 %

Fat and wax content 00.27 %  00.69 %

Holocellulose content 91.68 %  96.10 %

á-cellulose with respect 

to holocellulose

81.96 %  88.15 %

Hemicellulose content 9.72 %

 

7.95 %

Pectin content 3.95 % 3.52 %

Pentosan content 4.41 % 4.89 %

Lignin content 2.26 % 2.30 %
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Fig. 2 -  HPLC chromatogram of sugar fraction from ramie gum
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Fibre quality of the degummed ramie 

Degumming was carried out with different concentration of alkali and after degumming the fibre 

quality was evaluated. From the table below it can be revealed that the due to degumming of the fibre, 

the fineness has been improved. The reduction in tenacity percentage has been calculated and it was 

found that maximum reduction was observed at initial alkali treatment with 0.5% alkali. The fibre 

quality of the alkali treated ramie samples are presented in table below.

Table 5 - Quality of different treatment on ramie fibres

Sample Tenacity 
g/tex

Percentage 
Tenacity

Reduction 
in 

percentage 
tenacity

 

Fineness   
tex

Raw fibres 22.80 100 - 1.20

0.5 % alkali 
treatment

15.90 69.74 30.26 1.00

1 % alkali 
treatment

16.90 74.12  25.88 0.90

2 % alkali 
treatment

16.80 73.68  26.32 0.70

3 % alkali 
treatment

17.60
 

77.19
 

22.81 0.80

4 % alkali 
treatment

17.60
 

80.26
 

19.74 0.90

5 % alkali 
treatment

18.30 70.18 29.82 1.00
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Bleaching of R-1411

The ramie fibre was boiled with 1% NaOH solution 

for 1 hour. After washing the fibre with distilled water 

and neutralizing with acetic acid, 50 g of ramie fibre 

was taken in a spoutless 1 L beaker in a liquor ratio of 1: 

25. 0.5% of sodium dihydrogen orthophosphate 

(NaH PO ,2H O), 1% of sodium silicate (meta) 2 4 2

pentahydrate (Na SiO , 5H O) and hydrogen peroxide 2 3  2

(1 cc/100ml) was added. It was boiled for 2 hours. The 

fibre was washed in clear water

FT-IR study of the degummed fibre

Non-conventional Chemical Degumming Technologies of Ramie Fibre

pXRD study of Ramie Fibre

A few samples of the above lot were taken for FT-IR study and spectral analysis indicated that 

treatment with sodium hydroxide causes gum removal at a higher rate.

Ramie fibre was degummed with 8 % sodium hydroxide only
Ramie fibre was degummed with 8 % sodium hydroxide + polyvinyl alcohol + sodium chloride
Ramie fibre was degummed with 8 % sodium hydroxide + sodium chloride
Ramie fibre was degummed with various concentrations of sodium hydroxide under high 
pressure
Ramie fibre was degummed with sodium hydroxide, sodium sulfide and sodium carbonate in 
a specific ratio, under pressure.

To study the purity as well as crystallinity, degummed ramie fibres were sent to pXRD studies. The 

following graphs revealed that the ramie fibres extracted through chemical degumming in good 

crystalline shape. The big peak indicates the purity/ crytallinity of ramie. The peak at the right side 

indicates the amorphous region revealed minimum presence of gummy hemicellulosic materials in ramie. 

Ø

Ø

Ø

Ø

Ø
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JTM MM-III

Dr. V. B. Shambhu, Dr. P. K. Ganguly, Mr. P. Sanyal & Mr. P. Chaudhuri

Jute and mesta are the two important fibre crops in India next to cotton and both crop fibres are used in 

textile and related industries. Conventionally, fibres of these crops are extracted from the bark or bast 

of the plants after retting the harvested whole plants. Retting is the single most critical step which 

largely contributes to the quality of fibre.  Cost as well as energy analysis of cultivation of these crops 

showed 2nd major consumption in the process of fibre extraction.

NIRJAFT Power Ribboner for extraction of ribbon from jute and mesta, has been designed and 

developed considering the need for use in jute and mesta fields. It is powered by a 1 H.P. electric motor 

or an engine of equivalent capacity. The machine works on the principle of stripping of green 

ribbon/barks from the harvested stem/canes without breaking the inner woody stick.  The green 

bark/ribbon peeled off from the whole jute plants can be conveniently retted in much less volume of 

water to yield quality fibre of high grade compared to the conventional method.

The machine comprises of two pairs of fluted rollers mounted on shafts with parallel staggered axis on a 

pair of the blocks.  One rear fluted roller of each pair is spring loaded. The rollers of front shaft are 

driven by a single phase 230 V, 1440 rpm motor through belt pulley. A pairs of gears are fitted on the 

driver shaft, one gear after the driven pulley and another is at the end of the driven shaft. These gears are 

in mesh with another gear to actuate the other fluted roller to rotate synchronously. The reduction in 

speed has been done by V-belt pulley system for an optimum speed. When the machine is run, the 

rollers rotate at an optimum speed in opposite direction synchronously. The top surface of the 

machine is covered by metal sheet leaving only a slot just above the rollers for feeding the plants. The 

dimension of slot is provided in such a way that operator's hand cannot go in the slot. The length of the 

fluted rollers has been designed at present in such a manner that about 4-5 plants can be fed in the slot at 

a time. The belt pulley drive is covered by a guard for the safety of the operator. Defoliated green jute 

plants stems are fed into the slot on the top surface of the machine in a vertical position by the operator. 

The defoliated green plant can be fed from either its root or pinnacle end. As soon as the ends of the 

plants are gripped between the surfaces of the fluted rollers the plants are instantaneously brought 

down to horizontal position by which the stick is broken at the slot position and moves forward 

horizontally towards the other side of the operator. The green bark/ribbon peeled off from the plant is 

gripped simultaneously by the rotating fluted rollers and pulled it to down by pairs of rubber rollers 

which are mounted just beneath of fluted rollers and passes it on the delivery conveyor belt system. The 

machine extracts ribbons in full length without breaking the sticks in pieces. The variation in plant 

diameter is taken care by the spring loaded adjustment provided at the rear roller of each pair of the 

fluted rollers. The capacity of the machine would be 150-180 kg ribbons/h depending upon plant age, 

plant diameter, no of plants fed at a time and on the skill and experience of the operator.

Evaluation and Demonstration of high capacity Power Ribboner 

for Extraction of Ribbon from Jute and Mesta Plants
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NIRJAFT Power Ribboner Machine for Extraction of Fibres from Jute & Mesta Plants

NAIP Component I

Dr. A N Roy, Dr. S N Chattopadhyay & Dr. S B Roy 

NIRJAFT ZTM-BPD unit organised two Agri Business meet at NIRJAFT where 9 MOU and 3 MOA 

were signed with different entrepreneurs on NIRJAFT technologies as well as technologies of different 

catchment institutes under ZITMC, East Zone as tabulated below.

 Zonal Technology Management and Business Planning 

and Development Unit at NIRJAFT

Dr. A K Roy, 

Table 1 - Commercialization of technologies of NIRJAFT and some catchment institutes of east 

zone ZTMC as detailed below:

S. 

No. 
(Process/Product/Technology 

Developed/Commercilised  

Adoption/ Validation/ 

Commercialization, etc.  

Responsible 

Partner  

1 Jute Stick Particle Board  MoU Signed with Trishna Jute 

Private Limited  

BPD-NIRJAFT  

2 Jute based Handmade Paper  MoU and MoA signed with 

Kalighat Society for Development 

Facilitation  

BPD-NIRJAFT  

3 Designer Jute Bags  MoU and MoA signed with Tru Blu 

International  

BPD-NIRJAFT  

4 Jute based Decorative Yarn  MoU and MoA signed with Ecodev 

Consultancy Private Limited  

BPD-NIRJAFT  

5 Jute based Decorative Handloom 

Fabric  

MoU and MoA signed with Ecodev 

Consultancy Private Limited  

BPD-NIRJAFT  
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6 Jute based Decorative Handloom 

Fabric for Dress Materials  

MoU and MoA signed with R B M 

Industries Limited  

BPD- NIRJAFT  

7 Jute based Decorative Yarn  MoU and MoA signed with Fulia 

Women and Youth Welfare Society  

BPD- NIRJAFT  

8 Tomato Seed variety Swarna 

Sampada and Brinjal Seed 

Variety Swarna Shakti  

MoU is signed Sabuj Shakti Agro 

Revolutions, Chinsurah (Hoogly): 

712 102  

BPD- NIRJAFT  in 

association with 

ICAR Research 

Complex for Eastern 

Region, Ranchi  

9 Production of Wine from Litchi 

Fruits  
Sreehari fabricators,  

Plot No D 8 and D 9, Industrial 

Estate,     Bhathu Basti,    Port Blair: 

744 105, Andaman and Nicober 

Islands  

BPD- NIRJAFT  in 

association with 

NRC on Litchi, 

Muzaffarpur  

10  Technical support for 

implementation of wet 

processing technologies and 

other NIRJAFT technologies for 

jute diversified product 

development in West Bengal  

Margdarshak Development Services, 

Gr. Fl., 137 Jodhpur Gardens, 

Kolkata 700045  

BPD- NIRJAFT  

11 Human Resource Development, 

Technical support for spinning 

jute and allied fibre, Quality 

Management for setting quality 

standards and JDP development  

Revati Commercial Pvt. Ltd., Block 

A, Room No. 207, Annandaloke 

2nd Fl., A J C Bose Rd. , Kolkata 

700020  

BPD- NIRJAFT  

 

Fig. 1 - Agri Business meet at NIRJAFT
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NIRJAFT organised four Agribusiness Camps - One each at NRC on Orchid, Packyong, Sikkim; 

CARI, Portblair, Andaman & Nicober island; NRC on Yak at Dirang, AP and ICAR Research 

Complex for NEH region at Barapani, Meghalaya. Participated in four different exhibitions, one 

farmers' fare, three workshops and two business meet where some technologies of our institute and 

products of three of our incubates were showcased.

Fig. 2 - Agribusiness Camp at NRC

 on Orchid, Packyong, Sikkim

Fig. 3 - Agribusiness Camp at CARI, 

Portblair, A & N Island

Fig. 4 - Agribusiness Camp at NRC

on Yak at Dirang, AP                      

Fig. 5 - Agribusiness Camp at ICAR RC

 for NEH region at Barapani

NAIP COMPONENT I

Dr. Sambhu Nath Chattopadhyay and Dr. (Mrs) Rina Naiya

One server and two computers were procured and installed. KOHA library management software was 

installed on DEBIAN. Bibliographic information of all our library books were entered in KOHA and 

the entries of bound volume are in progress. Rules have been framed and lilbrary membership cards of 

all the staffs of NIRJAFT have been produced using KOHA library management software. One 

sensitization workshop was organized on 20.12.2013 at NIRJAFT where all the staffs of NIRJAFT 

Strengthening of digital library and information 

management under NARS (e-GRANTH) 
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were participated and gather knowledge regarding the advantage of library management system 

digitization using KOHA open source software. A considerable number of books has been digitized 

and sent to IARI for inclusion in KRISHI KOSH. NIRJAFT publication since inception has been sent 

to IARI for inclusion in KRISHI PRABHA. Designed OPAC screen for NIRJAFT and circulation of 

library documents has been started using KOHA library management system. Now NIRJAFT library 

management system is totally digitized. Second workshop was organized on 28.03.2014 where all the 

staff members of NIRJAFT were informed how to use the NIRJAFT library resources using new 

online system.

The Dignitaries sitting in the dais during 
inaugural session of the workshop.

OPAC (Online Public Access Catalogue) 

page of NIRJAFT Library.

NAIP COMPONENT II

Dr. G. Bose, Dr. A. N. Roy, Dr. S. Sengupta, Dr. S. Debnath

In the reporting period two training programs and one CAC, CIC meeting were organized under the 

sub project. A monograph "Coconut Palm (Cocos nucifera L) Descriptor, Variety: 2F Coconut Palm 

Bio-industrial Group" and a leaflet "Chemical Retting of Coconut Fibre: A Novel Technology of 

Rapid Retting for Raw Coconut Fibre", in English, Hindi & Oriya were published. The project ended 

on 31st December, 2013. The final report of the project submitted containing the review of the research 

output and achievements. The details of two training programs are given below.

 A value chain on coconut fibre and its by-products: 
Manufacture of Diversified Products of higher 
value and better marketability to enhance the 
economic returns of farmers.

Training cum workshop program on coconut fibre & jute-coconut fibre blended hand spun yarn 

conducted in Shankartala Village Malda district, West Bengal 

Training cum workshop program on 100% coconut fibre & jute-coconut fibre blended handspun yarn 
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was conducted on 18.12.2013 in Shankartala Village, 

for a duration of ten days. The main objective of the 

training program is to develop skills for making rope 

from coconut fibre, jute and from their blends. The 

importance of conducting the training is to enhance 

economical aspects and future prospects of people 

engaged to coir sector. The training programme was 

supervised by a research team consists of Dr.Sanjoy 

Debnath and Mr. Seiko Jose. Sixteen enthusiastic 

members were participated from the village. 

Entrepreneurship Development Programme on Captive Retting of Coconut Fibre

Entrepreneurship Development Programme on 'Disintegration, Defibering of Husk, Segregation & 

Captive Retting of Coconut Fibre', was held on 5th and 6th of Dec 2013 in Mahila Katthya Kamgar 

Audyo Co-operative Society Ltd., Vengurla, Maharashtra, conducted under NAIP, comp. - II, in 

collaboration with Central Institute for Research on Cotton Technology (CIRCOT), Mumbai. The 

main objectives of the programme were to sensitize the participants about coconut value chain 

technology, to create awareness among entrepreneurs about different avenues for financial support and 

to motivate the participants for business incubation at ZTM-BPD-CIRCOT. Delegates from different 

organization were present in the program. Dr. K.K Satapathi (Ex-Director, NIRJAFT), 

Dr.S.K.Chattopadhyay (Director Acting -CIRCOT), Dr. Gautam Bose (Principal scientist- 

Mechanical Processing Division, NIRJAFT and CPI- NAIP-II), Dr. S.K. Dey (Senior scientist, 

CIRCOT), Mr. Rajkumar (IRMRA), Mr. M.K.Gawde (Chairman, Mahila Katthya Kamgar Audyo 

Co-operative Society Ltd., Vengurla), Mrs. P. Parab(Secreatary, Mahila Katthya Kamgar Audyo Co-

operative Society Ltd., Vengurla) and other members were made the programme a remarkable 

incident. The society is currently engaged in defibering of coconut husk and making rope out of it. 

During this, lectures, demonstration and interaction were carried out by experts from various 

organizations, related to coconut fibre, its technology, processing and diversified products. Around 75 

participants were present in the programme. Chemical retting of coconut fibre was demonstrated by 

Mr. Seiko Jose (Scientist, NIRJAFT). The main utility of this process is considerable reduction in     

time of retting process (from 10 months to 2 h) without polluting the backwater resources.  Controlled 
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Half-yearly workshop, CIC and CAC meetings on 15th - 18th November 2013 

th th CAC, CIC meeting cum review workshop program was held on 15  - 18  November 2013. All the 

consortium partners of the sub project presented their research work to reassess their achievements and 

excavate the gaps and loop holes in creating coconut fibre value chain. The session was chaired by      

Dr. Swadesh Kumar Sett. There were around 70 participants from NIRJAFT and other ancillary 

institutes/enterprises attended the workshop. 

NAIP 

Dr. S. Debnath

Trainings on weaving of Cotton towel and jute doormat using handlooms have been conducted. 

Villages from Malda region of West Bengal of cluster-III have been undertaken for implementation of 

the NAIP-III project.

The theme of the NAIP-III interventions at the mentioned region are to install handlooms and to 

impart training to the rural women for replacement of their age old weaving technology and introduce 

new jute based woven products besides their Dhokra for income generation. Jute is one of the major  

agricultural crops in these regions but due to lower profitability, farmers continuously losing their 

interest in jute farming. Keeping this fact in mind, to provide maximum profit to the jute farmers, 10 

customized and fabricated handloom has been delivered and installed at the three villages of 

Mathurapur Block, Malda district, viz., Shankartala, Pulintala and Bhimtala. These handlooms are 

capable to produce jute door mats and different jute diversified fabrics, as well as cotton towel and other 

types of cotton fabrics. Among these villages, four handlooms were installed at Shankartala village and 

two trainings on "Weaving of cotton towel fabric in handloom" from 31.07.2013 to 14.08.2013 and 

16.08.2013 to 30.08.2013 respectively. In each training 15 different farm women were participated. 

They all have shown a keen interest to learn and gain skills to manufacture different types of jute door 

COMPONENT III Sustainable rural livelihood empowerment 

project for northern disadvantaged districts of West Bengal.

retting conditions of the technique soften the fibre without deteriorating its strength properties. The 

programme was reported by three local newspapers and audio visual media. The programme ensured to 

enhance the income of small scale entrepreneurs of that area by utilizing the technologies for value 

addition of coconut fibre.
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With two handlooms two training related to handloom weaving have also been delivered at the 

Pulintala Village as follows: Training on "Towel Weaving in handloom" from 30.08.2013 to 13.09.2013 

and "Weaving of Jute-Cotton Doormat in Handloom" from 14.09.2013 to 28.09.2013, and total 28 

farmer women from different SHGs from Pulintala Village, take participation on these trainings. 

During the training period, trainees were efficiently learned to make different jute and cotton based 

fabrics and they also able to put some creative designs on them. They are hopeful as these fabrics have 

good market potential at the local areas. This will provide a good returns as it also can create an 

opportunity for a steady source of income generation in their leisure time.
   
Bhimtala is the third village of Malda District, where four handloom and accessories haves been 

installed. Two trainings have been conducted with the installed handlooms. The first training was on 

"Weaving of Cotton Towel in Handloom" from 15.11.2013 to 29.11.2013 and on "Weaving of jute 

based door mat in handloom" from 13.12.2013 to 27.12.2013. In total 30 days, 30 farmer women from 

different SHGs shows interest and participated to these trainings. They learn to operate and setting 

different machine parameters and finally able to produce different fabrics flawlessly. This technology is 

much appreciated by them as because it is basically value addition of jute fibres and the local demands of 

these products give them a huge scope to produce those items on industrial scale.

mats and co tton towels. Again, training on "Hand spun of coconut fibre & jute-coconut fibre blended 

yarn" has also been provided to 9 farm women and 7 farmers from entire Uttar Chondipur block from 

18.12.2013 to 27.12.2013. Participants have learned to develop the coordination of hand and eyes which 

is very much required and the key factor to spin the coconut or jute-coconut blended yarns with precise 

rate and quality through hand spinning gadgets. This technology is much appreciated by them as 

because it was never been previously introduced to them at all. Apart from these, this technology can 

generate a stable income for jute farmers by making coconut or jute-coconut blended yarns.
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