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Froject Assistancs to the Bangladesh Jute Research Institute
(P.chinology!

BGD/75/C13/11-52

Chemical Finishing of Jute and Jute Products

Abstract

This Technical Report is baszd on the one-month work of the expert in
chemical firishing of jute and jute products in the Bangladesh Jute
Resczrch Institute (Techrology) at Dhaka from 8 November 1982 - 7 December
1632,

The expert has avaluated the activities of the Institute's chemical
laboratories and Pilot Plant>faci1ities for the year 1982 and worked with
the counterpart on improving and dsveloping processes for chemical pre-
treatment, bleaching, dyeirpg, printing and finishing of jute and jute

procucts,

The Report contains expert's findings and recommendations to the Bangladesh

Jute Research Institute (Technology),

The suggestions related to the technological research programme for 1693

in the field oI chemical finishing of jute products are enclosed.
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2.

Introduction

This project at the Bangladesh Jute Research Institute (Technology), whick
comes within the United Nations Development Programme for Bangladesh, zas
the aim of providing assistance to develop the capability of BURI {Tech)
for technological research and development worke. The expert's part of tke
project is in in the field of chemical pretreatment, bleaching, cyeing,

printing and finishing of jute and jute preducts.

Jute is still the cduntry's most important export commodity and also the
raw material for the country's most important industry. It is an admitted

fact that jute is the mainstay cf Eangladesh economy.

The jute and textile mills were nationalised immnediately after the indepen-
dence of the country in 1972. In 1982 the government has degided in prin-

¢iple to return some jute and the textile mills to the private sector.

Iu view ¢f the increasing competition from synthetics the existence of the
jute industry will depend on the increase of its productivity and the

development, through research, uf better products and new end-users.

"he chemical finishing of jute goods based on the latest technologies, is
a valuable factor in the improvement of jute yarms and fabrics for both

tne local and the international market,

This Report should be regarded in conjunction with the First Technical
Report on Chemical Finishing of Jute and Jute Prqducts in BJRI (Tech),
dated February 1982.

Findings related to the Chemical Finishing of Textiles im BJRI (Tech) in
1082 '

2.7 Laboratory ané¢ Trial Production Facilities

According to the recommendations involved in the previous Expert's

Technical Report (dated Fabruary 1982) among cthers a rolling cevice
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firisbing process shculd be designed and constructed in Dacca. &
hand-operated cevice has been procured by the Dyeing ard Finishing
Department which will be made mechanically operated in due;ccurse.
The laboratory apparatus  like steamer that has been ordered ior
the DF department is expected tO/gelivered and installed at the early
part of January 1983. The requisition for the purchase of the mill-
scale equipmen*t like calender and mercerizing machine has been for-
werded by the Proiect idministrator to UNIDO, Vienna for procurement.

The machines are rot likely to be delivered and installed before the

middle part of 1383.

At present a decision to procure and install snearing - singeing -

and flat screen printing - machines has been postponed. The intro=-
duction of a screen printing machine ccull exterd the range of new

Jute products on a large scale, The multizoloured fashionably designed
printed fabries could have a great meaning for tne improvement of
market potential of jute products., Durirgz Expert's stay at Dacca a
special table app 50 m long for hand operated flat screen printing has
been ordersd by FP Department. This can extend tne BJRI (Tech) prinm-

ting facilities but to a limited extent.

Dyestuffs and Chemical .\zents

The supply of selectad dyestuffs, auxileries and chemicals, necessary
for new technologies, has been started, but rather on a small scale.

Generally these are to be imported from other develop2d countries.

The research work in the field of important finishing agents like
recin precondernsates based on locally available raw materials in going

on successfully in the Chemistry Department.

Librar
aorary

In 1932 the very important books for the DF (Dyeing and Finirhing)
Department have “een nrocured through the United Mations Technical

Assistance. They are:-
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- Colour Index - Third Zdition - in 7 volumes ~ published by the

Society of Dyers and Colourists in 1982,

- Standard Methods for tre Dctermination of the Colour Fastress of
Teutiles ané Leather - Fourt:h Zdition including September 198

Supplement, rublished by the Society of Dyers and Colourists,

A few books concerned with textile chemistry have also teen procured
by the BJRI Central Library. Subsecriptions for following textile

journals for the year 1982 have been taken out:

- Uorld Textile Abstracts

- Textile Acia

- Jourral of Textile Institute

-~ The Textile Institute and Industry

- Textile Progress

- Textile Yorld

-~ Journal of the Society of Dyers and Colourists
- DlNature

- Textile Research Journal

- Melliond Textilberichte (english edition)
- Journal of Applied Folymer Science

- Textile Technology Dipest

- Jute Bulletin (Jute Development Journal)

Unfortunately the journals do not come regularly. For instance the
BJRI Library received in 1982 two ccmplete sets of world Textile
ibstracts for the year 1977 and 1978 only.

Activities in the field of chemical nretreatment, bleaching, dyeing,
nrintins ~nd finishing

Comprehensive Survey

based on the Half-Yearly Technicul Report of BJRI (Tech) for the year
1932 and Expert's direct observations and discussione with all peonle

concerned,

Chemical Pretreatment

In the Annual York Programme for 1982 one project concerned exclusively




with the chemical pretreatment like "Mercerization of jute materials"
(TC-19} was included. The work that has been reported in the Half-
Yearly Technical Reports, relates only to the generally well-known

affect of caustic soda treatment but not to other alkalis.

There is a mention of liguid ammonia applicatiom but ro detail is
available. It would be advisable to collect all details with licuid
ammonia treatms=nts for eveluation. The experimental work should be

enlarged Yy studying other allkalis like e.g. potassium hydroxide.

Some details concerned with '“cold" and "hot! (50—70°C) woolenisation
i.e. mercerisation ir 15-2C% concentration of NaCH, have been presented
in project JDF=17 p.b. "To establish dyeing methods for modified jute
fabrics including union and tlended fabric". But actually the work
under this project has not beer concerned with dyeing but only with

woolLlenisation.

The jute fabric became light brown in colour due to swelling by hot

NaQH rather than by cold. The consumption of NaOH was higher in cold
mercerisation as in hot process. Mence it seems to be possible %o reduce
the cost of woolenisation by means of hot process but the method

requires more experimental details.

In th: Pilot Flant Department a significant quantity of Novocel yern

(woolenised) for private organisations has beei handled.

Bleachine

In the project DF-15 "Bleaching of jute materials' some experimental
results have heen repcrted in the 19082 Half-Yearly Progress Report on
the '"Pad-Roll" method with hydrogen peroxide as a bleaching agent with
various rather high concentrations of HZOZ. and sodium silicate (stabi-
liser). After this Report some experimental work on various lower
concentration of 3202 have been started but only at the room tempsra-
ture. It would be advisable to study the effect of higher temperature
too. For the fulfilment of experiments on a mill scale a mechanised

rolling-device is needed.




Printing

The project DF-16 "printing of jute fabrics" comsists of: (a) To

develop orinting technic/methods (b) To study the physico-chemical
asvects ol printirg. The printing experiments have been dohe on raw,
scoured and desized or bleachad, mercerised or unmercerised jute fabric,
Two types cf printing have beer done by using reactive dyestuffs in one
set and pigment dyestuffs in other set. Hand operated screen nrinting

device and some new, previously prepared screen patterns have been used.

The resecarch work on these two types of printing technics has not been
completec. UEspecially the fastness properties of the printed fabrics
are yet to be studied. slso the range of dyestuffs should he enlarged

and more experiments should he carried out.

Dyeing

Comparetively to other finishing problems much more research has been
done in 798¢ in the field of dyeing. In the project DF-17 "Dyeing of
jute materials" three classes of dyestuffs have been studied i,e.

reactive, basic and azoic dyss.

idditionally in the PP Department some experimental work has beer done
with sulphur dystuffs for new end uses of jute, such as fabrics for

jeans-like trousers and any other garments.

In studies concerned with reactive dyestuffs three methods like "Pad-
Batch't, "Pad-Jig" and "Pad-Heat" have been compared. A "Pad-Heat'" method
of dyeing jute cotton union fabric with selected procion dyestuff has
been developed. Shade and tcne penetration, uniformity were found very
good in "Pad-Heat" method in comparison wi*h "Pad-Batch" and '"Pad-Jigz"
method. Dyeing process by "Pad-Heat" method by variation of fixation

time and tamperature will be continued.

It would be advisable to coripare also the "Pad-Roll" method according
to recipe No. 7 in the First Technical Report on Finishing in February
1632. Tor that purpose a mechanised rolling device in a chamber is
neeced, uhich would enable the experiments to be carried out at higher

temperature. Such chamber can be designed and constructed in Dhaka.
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ilso the number of dyestuffs to be used should be enlarged, comprising

the "col2" as well as '"hot'' reactive dyes.

In studies concerned with basic dyes it was observed, that rubbing
fastness of methylene 3lue on Jjute radrics is very good, bﬁt washing
fastress-poor. ~lthough basic dyestuffs have no appreciable affinity

for cellulose they have a very great affinity for liecnir and are retained
very well hy bleached cnes. Improvement of the wash fastness is to be
attained. The very important factor, especially for basic dyes, the

fastness to light should bte checked., A good selection of dyes is recuired.

Also 2 zood selection of azoic combination is necessary. Actually some
new hases have heen delivered to the DF Depariment like e.g. Scarlet RC
Base, Yellow and Crange GC hases, Erenthol Fast Garnet GBC base and
others. The previcus experiments have been made by means of two very
¢ld bases and one Naphtol iS5, The good fastness to rubbing, and light
fastness by measurement of reflectence values, has been established.

The work will continue based on new dyeing components.

In the Pilot Plant Department in all, nearly 2800 yards of all-jute and
jute/cotton union fabric has been bleached and dyed, of which about 500

yards was supplied by private orgzanizations.

Tinishing

In order to establish chemical methods for prevention of yellowing of
natural and bleached jute (Froject TC-18) the following research work

plan on jute fabric has been taken up.-
- To carry out benzoylation by the treatment with benzoyl chloride in
presence of pyridine in different conditions.

- To see the action of epichlorohydrin vapour on alkali treated (using

different percentage) jute materials.
- To assess photo-fading of shades of dyed/printed materials.
Results in reflectance values corresponding to different concentrations

of chemicals and time of treatment uvere obsserved before and after 9C

hours exposure on sun light.




The present experimental work is to be continued further to £ind out
suitable proportions and conditions of all the reactants bhecause till
now no considerahle improvement in yellowing in comparison %o tce

untreated sample as been obtainel,

'ith the application of epichlorohydrin vapour the next project TC-21
"To improve the resiliency of jute carpet by chemical means' is connec-
ted,
SCome experiments have been made to improve the crease recovery of
scoured and bleached jute fabrics by impregnation with sodiuam hydroxide,
followed Dy exposure to epichlorohydrin vapour. The epichlorohydrin
improves the resilience, and tre nurpose of *“he allkali treatment is to
swell the fibres ané so make easier penetration of the vapour into the

fibre,

However, some encouraging details have been submitted in connection
with the alkali treatment with epichl.rohydrir vapour exposure time
fixed at 10 minutes onlys It would be advisable to extznd the experi-
ment further not only within nigner concentration and longer time of
clkali *treatment obut also to study the influence of time of the epi-

chlorohydrin vapour treatment on the crease-recovery of jute fabrics,

The important project C-22 to develop a resin finish for jute fabrics
is going on according to nlan. In view to improving the servicea-
hility characters of the jute products as well as diversifying iis uses
the research studies have been ur-ertazen for chemical modification of
jute fabric by the methods of crosslinking. The sutline of the work

is as follows: -

- Synthesis of suitatle urea-formaldahyde and malamine=formaldehyde
srecondensates or their equivalent compounds capable of cross -

linking in the cellulose chains of the jute fabriecs.

- Investigation on the interactions between the jute fabrics and the

synthesised precondensates,

- Studies on the textile parameters of the above modified jute fabrics.
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Wlith the problem of end=-finishing using resin precondensates, urea and
some different phosphates the project TC=23 (a) "To develop process
for fire-retardant finishing for jute by chemical means" is combined.

A research work has been undertaken and is going on well to find out

suitably applicabie curable rire-retardant process with optimum condi-

tions of application with minimum lcss of tensile strength. Actually
good flameproofing results have been achieved but f{urther experiments

are recessary to reduce the loss of tensile strength.

In sub-project TC-23(b) to develop fire retardant process for jute by
physical barrier method by aprplication of ammonium dihydrogen phosphate,
ammonium chloride and borax the proper results have not yet been
achieved. -t would be advisable to increase the amounts of chemicals
o be used and to determine the flame resistance, especially the self-

extinguing effect, by a horizontal metiod of testing.

In the experiments of project B-24 "To develop rot-proofing process for
Jute'" copper sulphate, sodium carbonate and a binding material have been
used. It has been concluded that jute materials treated with less than
2.5% copper sulphate along with other reagents will never be rot proofed

adequately.

In the further experiments the locally available gum of tamarin seed as
a binder will be used, The determination of rot preofing on jute mate-
rials should be also carried out during 2 longer veriod (28 days of

exposure to soil instead of 12 days) according to European Standards.

No progress has been done till now in Project TC-26 "To use jute as
reinforced plastic materials". As the project is at the beginning the
work should start with an exhaustive literature survey followed by the

recognition of local facilities.

Co-ordination and Co-oneration between BJRI (Tech) and BIMC/Private

Jute Incdustries

In 1982 the Bangladesh Jute Research Institute (Technology) has conduc-
ted a Three-Month Training Course on “Jute Technology" for twenty three

technical personnel (supervicors) from the Jute Industry Sector. One




of the subjects of the Training Course was "Chemical Pretreatment,

3leaching Dyeing and Finishing",

The representatives of the BJRI (Tech) arnd the Bangladesh Jute Mills
Corporation have been having regular meetings at two months interval,
to discuss how effectively find solutions to the problems encountered

br the industry including the finishing problems.

Some privete factories have heen strengthening the linkages with BJRI

(Tech in the field of chemical finisking of jute products. They are:-

1. &janta Printing and Dyeing ‘lorks, Dhaka

2. Y/S United Znterprises, Dhaka

Z, Villapge Education Resource Centre, Savar, Dhaka

L, Bangladesn Zriall and Cottage Industries Corporation, Dhaka

5. Modern Screen Printing and Dyeing Works, Dhaka

A significant juantity of white to cream and also dyed, woolenised and
unwoollenised all jute/jute cotton union good quality fabrics have been
produced in Pilot PFlant Department of BJRI (Tech) as per requirement

of above mentioned private organisations.

Lxpert's activities

according to the UNIDO job description DP/BGD/75/013/11-52/31.7.B
consultant in chnemical finishing of jute and jute products, attached
to the Zangladesh Jute Research Institute (Technology) at Dhaka was
expected to work with the counterpart on the improvement and develop-
ment of processes of bleaching, dyeing, printing and finishing of jute

and jute products.

Zvaluation of the Technological Research 'ork for 1982 in the field
of chemical finisbing of jutc and Sutce nreducts

Zvecial emphasis has been given to the Dyeing and Finishing, Technical
Chemistry, Chemistry and Pilot Plant Department regarding their range
of research work and their facilities. Relevant findings are submitted

in this Report in detail in Chapter 2.
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On the whole the progress on resesrch in the field of chemical fini-

shing of jute and jute products is goirg oa and moving towards right

direction.

In current year much prosress has Yeen male in dyeing and finishing
(flame proofing, rot proofing, crease-resistant fipish) but rather less

n printing. Aactually a laboratory trial on the interesting Pad-Roll

-

method for bleacking is being undertaken.

In the field of ciaemical pnretreatment the processing method for "hot'
instead of "cold" woollenisation i.ec. mercerisation in 15-20% concen-

tration of NaOH, has been proved,

Tn tha field of dyeing the range of selected dyestuffs has been enlarged
and such classes of dyes as azoic, basic and sulphur dyes were involved

as well as the direct and reactive dyes.

The research work on finishing l%}e durable flame proofing, rot proofing,
men
crease resistance and develop/ of resin is going on according to plan.

Consultations

“eny direct consultations and advices concerned with all fields of

chemical finishing of jute goods were given by the expert to the research

workers in BJRI (Tech). CSpecial care had bYeen given to the following
subjects:~
- Bleaching according to Pad-~Roll method

- Chemical methods for prevention of yellowing of natural and bleached
jute.

- Dyeing with azoic diazo components

- DPrinting technics and the preparation of the screen patterns

- Synthesis of the urea-and melamine-formaldelyde precondensates

-~ Crease-resistant resin finish and the mechanism of crosslinking

- Determination of the flame-and rot proofing effects on jute fabrics

- Standard methods for the cdetermination of the colour fastn=ss of
textiles.
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Suzgestions related to the Technological Research Programme of

BJRI (Tecn) for the vear 1953 in the field of chemical pretreatment,

bleaching, printineg, dyeinz end end-finishing,

Foucver, at present <*he srogress on research in chemical finishing
of ju%e goods is going or towards right direction, some modifications
iz the .pnual work Prozrams: for 1983 are required. In Zrypert's
opinion following objectives and projects should bte inciuded into the

anove-mentioncd prozrastic: -

Re: Ghiective No.l: To d=vilon methods of bleaching, dyeing and printing

OF Bleacning of jute materizls

the
{ no change in comwcricon with/programme of 1682)

-
a. To develop methods of bleachiay of jute products
Y. To study the economy, efficiency and qualities of products

¢. To measure the whiteness/brightness of the products

DF ZFrinting of jute fabrics

( change in p.a. insteal of "To develop printing technic methods'"and

b. "To study the physico-chemical aspects of printing™)
Proposals:

a. To study the printing properties of different classes of dy

to establish standard printing methods for jute fabrics
b. To measure fastness properties (washing and rubbing)

¢c. To measure colour changes cdue to light.

DF Dyeipr of jute materials

(change 1in p.c. "To study the chemistry of dyeing" - to be omitted,
in p.d. " To measure fastness properties to washing and rubbing” and

pP.t. " To measure colour changes due to lirht").

Fropocals:

a. To ctudy the dycing properties of different classes »f dyes and to

cstablish stancard dyeing methods for iute materials




b. To establish dyeing methods for modified jute fabrics including

union and blendec¢ fabrics

c. To measure fastness properties to washing, dry cleaning (for
selecied goods only) and rubhing.

d. To measure colour changes due to light snd prevare suggesticns
related to the determiration of dye fastness to light on jute

according to the irternational scale,

Re: Ohjective No.,7 : To change the chemical and physical characteris-

tics of Jjute by chemical means,

TC <Study and orevention of nho%o-chemical changes in jute,

(no change , eventually p.c. should be the first)

a. To establish chemical methods for prevention of yellowing of

natural and bleached jute

b. To establish chemical methods to prevent loss in strength by
light

c. Structurel studies on chemistry of lignin

d. To measure whiteness/brightness.

TC Mercerisation of jute materials

(no change except the addition ("except NaOH") in p.a.

a. To examine the effect on jute materials by treatment of alkali/
liquid ammonia (except NaCH)

b. To measure physical characteristic of the mercerised jute

¢. To measure thermal properties of mercerised jute and jute products.

Re: Cbjective No.2 : To improve the market potential of jute products

( no change in the field of chemical finishing)

TC To improve resiliency of jute goods

a. To improve resiliency by chemical means.




C To develop suitable resin finish for jute materials

a. Development of suitable resin precondensates for jute materizals

ard evaluation of the products.

TC To develop fire retardant nrocess for jute materials

a. By chemical means

b. By physical barrier methods

TC To use jute as reinforced plastic materials

(o

To develop rot proofing nrocess for jute materials

Re: Objective No. 9 : Trial production and technical services

PP _Production of different new jute products for test marketing

( no change in the field of chemical finishing)

The chemical processing including dyeing and finishing of jute products

as well as the dyeahility tests and anelysis of dyes are involved.
Re: Objective Na. 10: Miscellaneous

TC The process for production of branding ink is included.
( no change)

Conclusion and Recommendations

The Bangladesh Jute Research Institute (Technology) at Dhaka acting as
the Government Institute, is the principal source of research and deve-
lopment work for the nationalised as well as for the private Jute
industry. In 1982 the Government has decided in principle to return
the jute and the textile mills owned by only Bangladeshis to them.

The BJRI (Tech), which in 1978 received technical assistance from the
United Nations Industrial Development Organization/United Nations
Development Programme, has now the required basic technical facilities

to carry out the research work in the field of chemical finishing of
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jute and jute products. The equipment for the chemical technology,

especially in the Pilot Plant Department represents international
standard. Generally the progress cn research in the field‘of chemical
finishing of jute and jute products is going on and moving'towards
right direction. In the currert year much progrees has besn made in
dyeing and finishing (flame proofing, rot proofing, crease-resistant

finish) but relatively less in printing.

Recommendations

Regarding the actual status of BJRI (Tech) in the field of chemical
finishing of jute and jute gzoods in order to achieve the best results
in rundamental anc applied resecarch worlk the expert suggests following

recommendatione: -

Research work organization

. In respect of greater consolidation of efforts the created teams:
of research workers from different Departments, groupped according
to spccified objectives, shculd have the meetings at least every
1-2 months to discuss the progress and difficulties encountered

in the research work.

2. It is necessary to demonstrate the chemical technology processes
to the jute industry and to conduct some training courses for the

mill personnel on a much larger scale as it is done at present.

3. To carry out the research work more intensively it would be advi-
sable to arrange for some research workers from DF, TC and PP to

perform simple tests in other Divisions where such facilities exist.

Re:search Frojects

The same finishing projects, specified in the Work Programme for the
year 1982 as the most important for the jute industry remain for the

year 1983. They are 23 follows:-

- To study the dyeing properties of different classes of dyes and to

establish standard dyeing methods for jute materials




- To develop printing techric methods

- To establish chemical methods for prevention of yellowing of

natural and bleached jute

- To develop suitable resin finish for jute materials by using

different monomers

- To develop fire retardant process for jute

- To improve the resiliency of jute materials.

The project "3leaching of jute materials" may include the Pad-Roll
method of ble:cching. In the Bangladesh Journal of Jute and Fibre
Research the number of publications concerned with chemicals finishing

of jute goods should increase in the next few years.

The experimental results presented in the Half-Yearly Technical Reports
ray not contain so many exhaustive tables. It will be better if the

interesting results are produced in graphs.
Equipment

1. A "Rolling-device' necessary for the "Pad-Roll" method concefned
with some kirds of desizing, bleaching, dyeing and resin finishing
processes should be put into mechanical operatior and located in a

chamber with heating arrangement.

2. & printiag table, approximately 13 feet long should be located in
Pilot Plant Department. Come new, fashionably designed and care-

fully prepared screen patterns are also necessary.

3. To keep the jute textile production on an international level it is
necessary to enlarge the range of applied modern dyestuffs and

finishing agents.

L. The cubscription of at least few most important jourrals like
Textile World Abstracts and others (specified in the Chapter 2.1)

should be renewed for the year 1983 and the next years.
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from 2 November - 7 December 1982 o

(0

10=-14

15-21

22-28

29

4=5

6=7

November,
Jovember,

KHovember,

Yovember,

Novemoer,

November,

1682

1032

~ 3 December,

1982
December,

December,

1082

1922

Jeparture fron Foland entry on cuty
Lrrival in Jacca

frvicw of the Dyeing and Finishing
Jepurtment activities

Review of the Technical chemistry,
Chemistry and 3iochemistry Department
activities

Review of the Pilot Plant Department
activities

Consultations for BJRI (Tecn) staff
members in the latest technics of chemical
finishing of jute and jute products

Work with the counterpart on improving and
devzloning new processes for chemical fini-
shing of jue and jute products

Preparation of the Final Report

Departure from Dacca to Vienna

Debriefing in Vienna and completion of
assignnment
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