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Abstract

Preject

Assistance te the Bangladesh Jute Research Iastitute, Technelegy
Research Wing, BGD/75/013/11=52
Chemical FPiaishiag of Jute and Jute Preducts

This Technical Repert is based on the 16 4ays work of the Cemsultant ia
chemioal finishing of jute amd jute preducts im the Bangladesh Jute Reacarch
Institute, Teckmelegical Research Wing at Dbaka simce 6 May 1985 till 21 May
1985 (Fourth Retura Visit)

The Censultant has evaluated the activities ef the hltﬁ te's chemical labe-
rateries aad Pilet Plaat facilities fer the year 1984/ and werked with the
ceunterpart on imprevisg and develeping precesses fer dleaching, dyeing, printing
and fimishing ef jute and jute preducts.

The repert contaias expert's fiadings amd recommendatiems te the Bangladesh Jute
Research Iastitute, Techkmolegy Research ¥ing.

The suggestions related to the techmelegical research pregramse ia the field of
chemical finisting ef jute preducts, are emclosed.
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Iatreductien

This project of the Techmolegical Research Wing ef the Bamgladesh Jute Research
Iastitute, vhich cemes vithia the United Rations Develepmeat Pregramme fer
Bangladesh, bas the aim of previdiag assistance te develep the capebility eof
BJRI fer techmelegical ressarch and develepment werk related te the prv acts ef
the jute mamufacturing industry. The Cemsultant's )art of the preject is in the
field of chemical pretreatment, bleaching, dyeiag, yriatiag sad fimishing of
jute and jute preducts. |

Bangladesh is ene of the best preducers of jute ia the werld and meets areund
60% of world jute requiresmeat. Abeut 62X of the coumtries fereiga exchamge is
earned by expertiag jute and jute geeds,

Iz viev of the increasiag cempetitiea frea synthetics, the existemce of the jute
industry will depend om the increase of its preductivity and the develepment
threugh research, eof better preducts and mev emd-uses. The chemical finishiag eof
Jute geeds based en the latest techmelegies, is a valuable facter ia the impreve-
sent ¢f jute yaras aand fabrics fer beth the lecal and the imtermatiomal market.

The idea te use jute bleads with syathetic fibres emlarges the requirements fer
aev (for jute mill practice) fimishiag techmolegies.

This Technical Repert sheuld be regarded ia conjumction with the previeus ones,
dated: February 1982, December 1982 and March 1534 respectively. The preseat
repert descridbes the status of the preject ia the field of chemical finishing ef
jute and jute geeds in 1684/85,

2. Findings related te the Chemical Pinishiax of Textiles im BJRI-TRVW im 1984/85.

In 1984 a mev Dyeing Laberatory umder the mamagement of r. M.A. Salas asd
Dr. A.B.M. Abdullah has been organised. It is equipped with the basic laboratery
itens but in erder to carry eut the research werk ia a mere sephisticated manner
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2.1,

seme other items are recemmended: They are as fellews:

- Sheariag Viscemeter
= Leuceseter

=~ Traveliag micrescepe for measuring ceatact amgle fer determimimg the surface
free emergy

= Teasile streagth meter for yara and fabrie

= Reflectance Spectrephotemster for coleur measuremcat aad matching,
vhich needs air-cenditioned rees,

-~ DBursting streagth measuring equipment, which alge needs air-ceaditiomed roez.

It weuld be also useful te have ene Xenotest imstruueat under ¢peration in this
laberatery. The existing Xenotest imstrument requires repair.

Laboratory and Trial Preductiem Facilities

In the Pilet Plant Depsrtment in 1984 the Pabric Mercerizing Machine (Wakaymaya
Ltd.) has beex ipstulled. From the mechanfcal peint ef wiewv it is wader epera-
tion but in a ~on te that some contaimers are meeded. These lecally made
containers will be delivered in a short time,

The Wakayamaya's Mercerizing Machine i{s a slack chainiess machine. The material
upte 56" vidth ceuld be precessod. This machine represents rather a smaller
item {n cemparisen with the big mercerizing machines destinated fer cottonm.
Hewever, the capacity of the machime it sufficient fer the BJRI-TRVW resear~h
work purposes.

Althoagh actually the decisien to precure aad install the Shearing and Singeing
Machines as well as the Flat Sctecm Machine and a Steamer has been pestpened
it weuld be advisable te have such sachimes in BJRI fer the future.

Acce.ding te Censultant's previeus Techmical Repert a "Relling-device™ fer the
"Pad-Rell"™ sethod applicable fer seme kinds of desizing, bleaching, dyeing and
resia finishing precesses should be put imte meckanical eperatien and lecated
in a he.ted chamber. Till nev no pregress has been nade in this field. Alse
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2.2

nev secreens for priating techmelegies have met been previded.

Accerding te Cemsultamts ebservatieas in 1985 the utilizatiea ef the machines,

actually existing in PP Department (Jigger, Padding mamgle, Stemter, Caiemder)
in cemparisem te the previsus years is rather peer,

& great deal of chemicals, dyestuffs sad auxiliaries necessary for chemical
finishing of jute geeds must be imperted frem the develeped countries. The
lecal preductien ia this field is still very peer,

Activities in the field of chemical pretrsataeat, bluehhil iych‘, printis

aad finishing

In Ceasultant's previeus Teshanical Reperts the research projects of Dyeiag amd
Finishiag, Technieal Chemistry and Pilet Plaat Departaeats have been discussed
in dstails, Many of thesm are the leag-term prejects (sse the Werk Pregramme
for 1985} thms im this repert ealy the main fields of activities have beem
stressed,

The Techrical Werk Pregramme of BJRI-TEW fer the ysar 1985, which reflects the
Institute®s activity is as follews:

Work Pregramme for the yvear 1985

In the field of chemical fimishing the following sbjectives are included iato
the Techmical Research Pregrampe:

Objective Ne. 5: To develep methods ef dyeing/printing of jute products.

This objective is divided imte five prej..ts.

¥ Develepmext of pretreatment metheds fer jute preducts.

a, Desizing and sceuring ef jute materials iacluiing umiem and blended products.

b Oxidising amd reducimg metheds ef dleachiag of jute saterialszs imcludiag
unioen amd blended preducts.
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ce Studies on thy fastness preperties and developaent of standards fer jute

d. To measure celour change, dus te light accoriiag te iaterxaticnmal scale
and suggest standard for jute.

¥ Davelsrwent of dyeimg methods with colourimg matterz of imdigemous
resources.

a. Precurement of indigensus ceiour matters
be Dyehng ¢f jute with the celsuriag matters

c. Analysis of the dyes and predccta,

IF Davelepment of dyes and chemical for jate snd allied fibro preducts

a. Preparation of new dyes for jute

b. Modification of existimg dyes.

OF Develepuemt of pristing setheds with differeat classes dyes for jutb
fabrics.

a. Studies om the primtimg propertiez of different classes of dyes smd esta-
blishing stsndard and ecememic primtiag metbods,

b, OStodies on the fastness properties of the primts,

Objective No. 6: To change the chemical and physical characteristics of jute
by chemical means,

This objective is dbvided into tnree projects. One of them is conmected with
chemical finishing i.e.

PP Effect on alkali on jute materials.

Objective No. 7: To impreve the market petential of jute products.

11 projects belomg te this ebjective. 8ix of them are connected with chemical
finishing., They are:
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IF, TC Phetochemiecal studies of celeur chamge of jute material amd preven-
tiea of yellowing.

< improvement of rusiliemce of jute carpet by chemical meams.
PP Use of jute as reianferced plastic materials,

and
nr Findeut standard washiag ewt/ drying aetheds fer jute preducts,
» Studies on derwetelegical effect of nev jute preducts.
4 Bevelopment of finishing/preefing precess fer jute preducts.

8. Studies ea the pessible usew of textile fimishimg materials iam jute
preducts fer specific ead uses.

b. Bevelopmeat of fire reterdant precess.

Objective Ne. 8: Trial products sarket evaluatiem amd techmical services

The chemical precessiag imcludiag sceuring, veellenisatioa, bleachiag,
dyeing, printing and finishing of jute fibres, yarms and fabrics (beth all
jute amd blends with ether fibres) as well as the dyeing teats and amalysis
of dyes are imvelved,

ggoctivo Ro., 9: Miscellaneeus

The precess for preducties of brandimg ink is imcluded.

Censultant®s activitievs

Accerding te the UNIDO jeb descriptiea DP/BGD/75/013/11=52/31.7.B (retura
missjen) jute censultant em dyeing and finishiag ef jute and jute preducts,
attached te the Bangladesh Jute Research Imstitute (Techuelegical Research
¥ing) at Dhaka was expected te verk with the ceunterpart persemnel ea the

imprevessat and develepment of precesses of bleachiag, dyeing, primtiag asd
finishing of jute amnd jute preducts,

ia the field

Special esphasis har been given te the Dyeing amd Finighiag, Techmiczl Chemistry
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and Pilet Plant Departments regarding their range of research work and -
their facilities.

Because of the shortage of time (11 days stay in Dhaka) the Consultant
sade the general survey of the Institute's activities ia the main fields
of chemicai fimishing, followed by discussiens on selected tepics.

As a vhole the progress on research ia the field of chemical finishiag of
jute and jute products is going om according to pregramse, Here, the
great centribution of Mr. M.A. Salam, Chief of Techmolegy Division is to

be emphasised.

Comparing the results achieved in various fields of finishing it is evident
that iz 1984/85 the attentiom has beem paid especially te dyeing and end-
finishing. This fact iz undeudtedly cennected with the retura {from abread
of Dr. A.B.M. Abdullah. His Ph.D. work made at the UMIST in the Umited
Kingdom was conmnected with the mechanism of yellewing precess of jute. He
had tried various stabilizers and found certaim excited state quenchers
vhich have outstaadiag preperty for stabilizimg jute. Im further expleratioa
of this method he discevered a range of highly photostable dyes for jute. At
present he dyed in BJRI about 100 yards jute fabric with eme of the phote~
stable dyes, based om nickel compounds. It is realy :hfggak-through in jute
dyeing, as it fulfilled the meed of light fast dyes/can be used for wall-
covering, furnish cleth and similar fields, where light fastness is highly
aeaded. Purther research work im this field en a pilet plant scale is strenmg-

ly recommended,

Irrespective of the metal complex dyeing some ether kinds of dyestuffs have
been actually proved. They are: selected direct, basic, reactive and azoic
dyes. Some sulphur dyes has beem previously tried om a pilet plant scale,
Alse an iaterestimg project "Dyeing with imdigenous colour satters" is
included inte the work pregramse for 1985, For the preper work of the Dyeing
Laboratory a Colour Atlas is needed,

For modera fiaishing of jute goods some resiz precondencates are required.
The very isportant lomg term project "Te develop suitabls resin precondensate
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for jute materials™ has beem completed. This work will be submiited to

the TUniversity of Dhaka ia form ef a dissertatiom paver for Ph.D., of

Mr. Jurul imin from the the Chemistry Departmemt. Because of premisizg
results on jute geods by using the urea~ and aelamine precondensates the
precess appears te have commercial pessidbilities and umdeubtedly will oe
able to iupreve the quality of jute goods by means of locally made chemicals.
An interesting preject is alse goiag em ceacernimg with durable (wash fast)
fire retardaat precess for jute prodacts.

In order to ispreve the resiliency ef jute carpet by chewical means ths treat-
ment with epichlorehydria vapsur om the alkali treated, scoured amd bleached
jute fabrics has been proved. The .rease recovery angles and the loas eof
tensile strength parameters have been measured. In comsultant’s opiniom

it would be advisable to carry out some more sxperiments with reactant type
chemicals based or cycleethyleme and cycleopropyleme-urea.

Ia PP Department a great asocunt of all jute and jute cotten umioa fabrics
have been processed (bleached, woollenised, dyed/priated and finished).

Some samples of jute/pelyester and juta/acrilic blended yarms and fabrics
have also bSeen dyed and finished,

Consultations

The direct coensultations and advicea wers given by the consultant to the re-
search werkers in BJRI-TR¥W. Importance had beem given to tiae fellewing
subjects:

« The role of fibre comstituents ia phote-yellewing of jute and its prevea-
tion (pessible tepic fer Ph.D.)

- The photestable dyes
- Dyeing wvith selected dasic dyes

« Onmne-bath dyeing with azeic combinatiens
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= Studies on dermatelegical effect of textile preducts.
= Fireeretardant fiaishiag ef jute goeds
= The preductiea of braadiag imk

« The resilieacy of jute carpet.

Special emphasis has been givem te the disseriatiom work fer Ph.D. prepared
{= BJRI fer the University ef Dhaka by Mr. Nurul Amin froam the Chemistry
Gepartaent. The comsultant's comments on this work titled: ™ Chemical
madification ¢f jute fabries by cress-liaking reactioms™ have beem directly
discussed iz details vith Pref. A. Jabbar Mian and the jputher of the weork.

Conclusion and Recommendations

Susmary

The Bangladesh Jute Research Imstitute (Technological Research Wiag) at
Dhaku actimg as the Government Institute is new im a good pesition teo
undertake research and develepaent work ia jate materials om a large scale.
The need for the development of mew jute preducts based en the mew technele-~
glies can be realised on a pilet plant scale in the field of chemical pre-
treatmeat, dbleaching, dyeing, priating and fimishing,

In summary it can be said that the cufrent research pregramme at BJRI-TRW
in the field eof chemical fiaishimg ef jute mad jute products is refleetimg
a tremd teward practical eriemtation and imdustry utilizatien ef results,
Hovever slewly, the pregress em research im this field is goimg oam accord-

ingly.

Recommendations

Regarding the actual status of BJRI-TRY. in the field of chemical fimishing of
Jute and jute goods, im order te achieve the best results ia fundemental and
applied research vork the comsultant suggests follewviag recommendations:

Research vork or sation

1o Im respect to better comsoliiation of efforts it weuld be advisable te
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determine the time limit for solutiom of imdividual projects. Many of them
last toe loag.

2e

3

5.

The team of research werkers from differeat Departsents, groupped
accerding to specified ebjectives, should comtimue the ssetings at

least every 2 months te discuss the pregress aad difficulties (if any)
encountered ia the research werk.

The research findings sheuld be utilised im the relevaamt industries.

It is still mecessary to ceatimue te demenstrate the chemical techme-
legy precesses to the jute imdustry amd te conduet some training ceurses
for the mill persemnel,

It is advisable te give preference ia the Annual Research Pregramme te
Projects ordered or comstructed by private or governmment jute mills,

The direct visits to facteries paid by the team of BJRI-TRV senmior
research workers together with the UNIDO/UNDP consultants, appeared
to be very useful fer the better collaboratiom between the Iastitute
and the Jute and Textile Industries.

Research Projects

1.

2e

In the Work Pregramme fer the year 1985 an importamt change in the field
of chemical finishimg is to be emphasized, Due te the experimeats made
in Spinniag and Veaving Departments cenmected with blemded Jute goods
wvith san-sade, especially synthetic fibres the elaboration of new metheds

of their finishing is meeded.

To the most impertsnt processes, which need special care beleng:

= the metheds fer prevemtiea of yellewiang of natural and bleached jute

- develepment of photostable dyes for jute (with regard te the PP pro-
ductienm scale)

= develepment of dyeimg metheds for umien and blemded preducts

= develepmeat of priatiag methods
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- the improvemeat of reailiemce of jute carpet by chemical amsas

-~ development of fire retardant precess.

Mere attemtion sheuld be paid to the pudbitsitdems in the Bangladesh Jowrmal

of Jute Fibre Research.

In many cases it weuld be advisable te present the results of research
investigatiens ia grephs instead of lemg tables.

Equipsent ‘

To carry cut the research work more intemsively and in a more sophisticated
lnnn;r it would be advisable to equip the new organized Oyeimg Laboratery
with a Reflectahce Spectrophotometer and a Bursting Stremgth Measuring
Equipment, which meed the airconditiomed room. Alse teasile strength meter
for yara and fabric, a leucometer, Shearimg Viscometer and a Special Micros-
cepe for determining the surface free energy would be useful. The already

existing but not umder operation Zemotest instrumert requires quick repair.

Por the next step of implementation of BJRI-TRW the precurement of a shole-
vidth steamer, a singeimg machime, a flat scteer printing sachine, a cylinder
dryer and a Rollimg-device for PP Nepartment sheuld be comsidered.

The actually existimg machines like jigger, padding sangle, stenter, calender
ia PP Department should de utilized mere imtemsively.

For the printing precesses some nevw screens especially designed to the needs
of beth internal amd external market are necessary.

Te keep the jute textile productios ea an intermatiomal level it is still
necessary to emlarge the range of applied sodern dyestuffs and auxiliaries.

In respeet of the pessibility te use the blends ef jute with symthetic fibres
for garments and ether aev end-uses it is recommended to supply the DF amd
PP Department vith disperse dyes (to use along with other kimds of dyestuffs
suitable for jute).
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Coasultant's Vork Prvgramme

6  May, 1985
7 Fay, 1985
8 May, 1985
9 May, 1985
9-20 May, 1985

2 May, 1985
21 May, 1985
22 May, 1985
23 May, 1985

Departures Irem Pelang and entry te duty
Briefing in Viemma

Departure from Viemma ts Dhaks

Arrival in Dbaka

Reviev of the Dyeing and Finishing, Techmical Chemistry
and Pilet Plant Departmeats activities

¥igit te the University of Dhaka, Chewistry Bepartment

Censultations vith BJRI (TRW) Sta’f members.

Departure frem Dheka te Viemna
Arrival ia Vienns
Debriefing in Vienna

Completien of assigmment
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