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MISSION SlH1ARY 
The following Summery awers both the m:lfvfties of the COnsultsit In Dhaka clrlng the period 
<ktober' t 8 to Dumber t 7, 1985 a the results frun rem ch et the University of 
Washington on photm:hemtcal yellowing of jute, arried M between~. I 984 n2 April. 
1986. 

1. Work on stebtlizlltion of jute SJDinsl phokx:hemicel dismknlion by Dr. AbclJlldl et BJRI hes 
resultal in the mvelopment of a nickel cmp1ex stabfliar for epplk:alion tG IJ,1d jute febrtcs. It 
Is recommeooad thet detailed eppltcetlon studies be allt1nued on pilot plant scele ta demonstrate 
the suitability of this hi~ly promising method for mm a1e epplication.14Sitionally. sulfur 
alltaining mtiaxidants ere being tested es ptdostebilizing egents with prunising results. It is 
Pl oposed that mfitknll latxratcry equipment be llJ.lf red to fEilitate pr OQ1 ess in this resm ch 
activity. 
Work at the University or WashlnQlon (Annex I) has likewise been directed towS'ds 
sulfur-containing llltiaicid!lnts with main emphasis on polymeric stabmzen exemplified by 
polymethylene sa. !fide (PMS). It r.s been demonstrated that PMS idtiliws combine mcxierete 
bles:hlng Elion with mlor stebllllllllon, ellmtnete ls"gely strerw;ith losses caused tr.' 
phototandarlng end probably also eel es fungicidal agents. Application of these stabilizers to both 
blem:hed n unblea:hed Jute pf'Cd£ts mserves cms'1P.relion nf cmsequently. expaided 
resm ch activity is reconunended in this problem era 

2. A new resm ch Pr<JITSll was Initiated Jointly with Dr. Amlnul Islam n2 Professor M. 
Mosihummen (Qwm. Depl, Dheke University) to determine the chemicel chcrecterislics of 
19\ins present in jute fibers 800 -sticts. 

3. R8911G1 ct1 on the effects of sulfonetion on the properties of jute fibers, initiated cltring the 
previous vfsit. mntinues as a pm""l of Mr. MdlSnmsiAli's PhD thesis work. 

4. The Consultan~ hlli f recprrt discussions with OR. Md\i\dtin mnarnino rese11 ti'• on the 
m lcrtli)lologlcal softening or Jute cuttt~ A novel desi<Ji for the pntno chember for Jute 
a.tltings, P11JPOSed in the previous report, was being oonstrocted under the direction of Mr. 
Ataur Rehman, S.S.O. 

5. The Consultant Eledeslll ~ide Exmniner for the PhD thesis of Mr. NuruJ Amin (Chem. 
Dept. Dheko University. Thesis Mtisr: Pra!essor Jobf>er Mian). mVering the effect of 
ureo-fcrmeldehyde- end melsnine resins on the properties lt jute fabrics. 

6. At the end of the visit, the Consultant mmposed e cnrt for the proposed Phase II Pt'OIJ'em et 
BJRI (Tech.) for submission to UNIDO. 



-4-

I. INTRODUCTION 

The purpose of the mission was to continue "'°rk started during two earlier 
visits to BJRI (Tech.), described i~ the First Technical Report (DP/ID/SER. A/511, 
dated 2 Hay, 1984) and in the Technical Report DP/ID/SER. A/548), dated 
5 Novent>er 1934. 

The Cons~ltant arrived to Bangladesh on October 18, 1985. The o~iginally 
planned 6-week visit was extended by two weeks with approval by UNIDO in order 
to enable the Consultant to prepare a draft plan for the proposed Phase II pro
gram. A copy of this draft is appended as Annex II. 

The report consists of two parts 

A. The Consultant's activities in Bangladesh during the period October 18 
to December 17. 

8. Short s1.11111ary of research results on the photostabilization of jute and 
chemimechanical pulps at the University of Washingt~n between October, 1984 
and July, 1986. 

.. 
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A. ACTIVITIES IN BANGLADESH 

1. Photostabilization of Bleached Jute. · Research and development work 
in this area is the responsibility of Or. A.B.M. Abdullah and his group. 
The two main directions of current research are the following: 

a. Photostabilization of dyed jute products by the application of 
nickel complexes. 

b. Stabilization of bleached, white jute fabrics by antioxidants. 

The first method, based on the discovery of Dr. Abdullah in connection 
with his Ph.D. research conducted in the UK, has been tested on pilot plant 
scale by treating one hundred yards of bleached jute cloth with the nickel 
complex. The industrial feasibility of the method had been further demo 1-

strated by converting samples of dyed cloth to various finished products 
such as wall coverings and table cloths. The quality of these products 
appears very promising. 

It appears that a similar approach towards the conmercial utilization of 
the nickel complex method is called for as was recently perfonned in 
connecti~n with the jute blankets developed at BJRI. However, this activity 
has not yet been initiated. 

The stabilization of wi1ite jute fabrics is now being explored usir.g 
convnercially available antioxidants currently in use in synthetic polymer 
and wool industry. Several sulfur-containing anti-oxidants have been found 
promising, in general accordance with similar studies carried out at the 
University of Washington. The results of these studies were presented by 
Or. Abdullah at the International Jute Conference at BJRI in October, 1985. 

The second program area appears promising for future industrial applica
tion and deserves to be encouraged. As it is, the testing methods being used 
are not sufficiently reliable due to the lack of adequate equipment, such as 
irradiation and whiteners measurement instruments. 

2. Jute Lignin ~esearch. Together with Dr. Aminul Islam (BJRI) and 
Professor M. Mosihuzzaman (Chem. Dept., Dhaka University), a joint research 
program was set up to characterize the lignin components in jute fibers and 
sticks. Milled wood lignin and soda lignin preparations were successfully 
isolated and characterized by various analytical and spectral methods. The 
remaining analytical and 13C-nmr detenninations are now in progress in 
Professor Theander' s laboratory in Sweden.. The results wil 1 be pubH shed 
during the coming fall. 

3. Sulfonation of Jute Yarns. Jointly with Dr. A. Rahman (Chief, 
Chemistry and Biochemistry Division) and Mr. Mohanmad Ali, S.S.O., a series 
of experiments was conducted on the sulfonation of jute fibers. It was 
demonstrated that sulfonation is superior to alternative methods of partial 
delignification in prodvcing a light-colored, soft and bleachable fiber. 
Work on jute su1fonation continues in the fonn of Mr. Mohanmad Ali's Ph.O. 
s·tudy under the direction of Professor AH Naob (Chem.' Dept., Dhaka University). 

II I I 
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4. Pile Softening of Cuttings. The Consultant had frequent discussions 
with Dr. G. Mohiuddin and was well impressed by his investigations, specifically 
on the pectinase activities of thennophilic microorganisms. The proposal 
made in the previous report of ~onstructing a softening chamber with forced 
circulation of the pile atmosphere in order to maintain unifonn temperature 
and maintain content throughout the pile, was followed up by Mr. Ataur Rahman, 
S.S.O. The construction of a chamber unit for this purpose was nearing 
co111>letion at the tiDL of the Consultant's departure. 

5. Improvement of the Resiliency of Jute Fibers by Cross-linking. The 
Consultant acted as Outside Examiner for the Ph.D. thesis of Mr. Nurul Amin 
at the Chemistry Department of Dhaka University. The thesis advisor for 
this study was Professor Jabbar Mian. This valuable and well-perfonned 
study covers the effects of urea-fonnaldehyde- and melamine resins on the 
properties of jute fabrics. The results are promising enough to encourage 
application to such products as jute carpets. The success of the project 
encourages further cooperative activities between BJRI and Dhaka University. 

6. Com osition of the Draft for the Phase II Pro ram at BJRI Tech. In 
composing the program dra t, the Consu tant started from the idea that the 
Phase II Program will be task- rather than training-oriented. In cooperation 
with the Chiefs of the individual departments, Mssrs. Rahman, Lodi, Salam and Ala~. 
the goals and functions of the departments were defined and the approximate 
costs of implementation were estimated. A copy of the draft document is 
appended as Annex II to this report. Based on the drafted plan, the cost 
of implementat-:or.· of the Phase II Program wi 11 be approximately two mil lion 
U.S. dollars. 
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B. PHOTOSTABILIZATION STUDIES AT THE UNIVf~ITY OF WASHINGTON, October, 1934 -
July, 1986. 

A ?h.D. thesis wot'% on the sulfonation, bleaching and ~tabilization of 
jute fibers against photoinitiated discoloration was started in the be
ginning of 1984, and coq:>leted in April, 1986, by Mr. Hosscin Resal~ti. 
Reference to the early part of this work was made in the pre~ious report. 
The later part of the thesis, focussed on phutodiscoloration and its in
hibition, is the subject of this report. A copy of the full thesis was 
mailed to Mr. Eranova, UNICK>, in April. Dr. Resalati 1 s thesis sunmary is 
appended to this report as Annex I. The general conclusions based on this 
research project are the following: 

1. On account of high brightness values that can be achieved by t~e use 
of hydrogen peroxide at relatively low application levels (l-3%), this 
bl~aching method is clearly superior to other methods, including hypochlorite. 
Peroxide bleaching does, however, accelerate both photodiscoloration and photo
tendering, eq>hasizing the need for developing effective methods for the 
inhibition of these phenomena. 

2. A broad study conducted on various methods to retard photodiscolora
tion in jute and in high-yield paper pulps suggested that many of the approaches 
taken earlier, such as the use of ultraviolet abs~rbers or blocking the 
phenolfr groups in the lignin component, did not warrant further exploration. 
Even bo:"Ohydride reduction of jute was found to be inefficient in retarding 
photodiscoloration, in contradiction with studies perfonned elsewhere. The 
most promising approach was found to be in the use of sulfur-containing 
antioxidants - a conclusion similar to that reached in studies carried out 
at BJRI. 

3. Of low-molecular weight antioxidants, 1-thioglycerol and glycoldi
mercaptoacetate were found to be the most effective. The photostabilization 
effect of the fonner antioxidant is illustrated in Figure 1. It can be 
seen th~t le~s than ~ percent addition to the jute fiber is sufficient to 
elin:inate most of the photoinduced discoloration. 

Low molecular weight antioxidants are, however, water-soluble and 
are therefore removed from the fiber by wa~r extraction with accompanying 
loss of photostabilization. Alternative, water-insoluble antioxidants were 
consequently tested. Among these, polymethylene su1fide (PMS) was found 
specifically effective in retarding photodiscoloration. This polymer is 
readily prepared either by an acid-catalyzed reaction between formaldehyde 
and hydrogen sulfide, or by reacting fonnaldehyde with a111110nium Rydros~·lfide. 

The effect of PMS-additions to peroxide-bleached and unbleached 
jute fibers are illustrated in Figures 2 and 3, respectively. It should be 
noted that unbleached jute fibers do not undergo significant photodiscoloration. 
In this case, the addition of PMS induces a s1ight photobleaching effect 
amounting to to brightness units whereafter the color remair.s stable (Fig. 3}. 
Likewise, when PMS is applied to sulfonated jute fibers, ·irradiation causes 
bleaching rather than discoloration and the increased brightness remai·c 
unchanged upon continued irradiation. 
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Particularly interesting results were obtained in determining the 
effect of PMS on the phototendering of jute yarns, measured as the degenera
tion of the tensile strength (Figure 4). It should be noted first that 
phototendering, in general, was observed to be a linear function of irradia
tion time. Significant as the phototendering is in unbleached jute yarns, 
its rate becomes more than tripled after percxide bleaching. In both 
cases, however, PMS-addition essentially elirrinates the phototendering 
phenomenon. 

4. Or. Resalati was not able to pursue the highly promising polymethylene
sul fide studies in greater detail, because he had to return to his native 
Iran and accept duties as a professor at the University of Tehran. Photo
discoloration studies havE later been continued in the context of ccttonwood 
chemimechanical pulp by Ba;bara Cole and in application to softwood chemi
mechanical pulps by Judith Hooper. A short sUITITlary of these studies is 
given in the following: 

In general, a complete correspondence was established for the photo
stabilization effects of various antioxidants on jute, on one hand, and 
cottonwood chemimechanical pulps, on the other, although the required chtmical 
charges for equivalent stabilization were somewhat larger in the latter case. 
Initial efforts towards the continuation of the PMS studies were concentrated 
on the development of proper synthetic !IY\thods for obtaining polymethylene 
sulfide preparations suitable for conversior. to water-soluble cationic 
polyelectrolytes. It was hoped that the cationic PMS could be equally 
applicable for padding of jute fabrics and as headbox additive in paper 
manufacture. Difficulties were encountered, however, in obtaining PMS
products that were sufficiently soluble for successful reaction with 
dimethylsulphate. Work along the PMS line was therefore temporarily dis
continued in favor of a systematic study on the functional groups responsible 
for photostabilization. A large number of low-molecular weight compounds 
containing thiol-, thioether- and disulfide groups were either acquired or 
synthesized and tested as photostabilizing paper addi~1vP.s. It was found 
that the photostabilizing action is strongly dependent on a., other 
functional groups present in the molecule and b., the molecular weight and 
s teri c effects. 

The Ph.D. work of Barbara Cole is now completed and she will join the 
Chemistry Department of the University of Maine as an assistant professor. 
Work on photostabilization will be continued by another graduate student, 
Judith Hooper, for the next two years under financial support from the 
Weyerhaeuser Company. 

Earlier results of the work at the University of Washington were 
presented by the Consultant at the International Jute Research Conference 
at BJRI in October, 1985. 

On the basis of the research findings to date, it is the Consultant's 
opinion that it will be possible to develop industrially applicable photo
stabilizers for jute within the foreseeable future. Suitably modified 
polymethylene sulfides appear presently the most promising candidates in 
this respect. It should be noted that the potential application of these 
chemicat agents is probably not limited to fully bleached jute fabrics -
they may also find use in improving the quality and useful lifetime of such 
connon jute products as sacking and wool packs. Th~ beneficial effects in 
the, lat~r case consist of the followin~: 
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1. ?MS-additi~es combine moderate bleaching action with photostabilization. 

2. Strength losses as a consequence of phototendering (and possibly by 
other oxidative processes) are reduced. 

3. Accordiny to literature information, PMS-derivatives probably are 
effective in reducing fungal degradation. 

Opportunity for the continuation of jute studies at the University of 
Washington may beco.ne possible in the context of the training mission by 
Mr. Homen Miah and Hr. Anwaral Islam, scheduled to start in October, 1986. 
Also, increased empt.asis on photostabilization is reccmmer.ded for the pro
jected research program at BJRI. The Consultant is interested in continuing 
co~peration with BJRI in terms of infonnation exchange and possible additional 
visit (nx>st convenient time: Hay, 1987.) 
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ANNEX l 

Sunmary from Ph.D. thesis by Hossein ib!salati. entitled •stabilization 
of Jute Fibers Against Photodiscoloration by Antioxidants." 

Chapter V - Summary 

The objective of this research was to stabilize 

bleached and unbleached jute fibers, with or without 

partial tl~lignif ication, against photo-induced discolor-

ation. The major findings are summarized as follows: 

1. By using common bleaching agents, hypochlorite and 

chlorine dioxide, approximately 40-45% of lignin can 

be removed from jute yarn without significant loss in 

wet strength. 

2. Alkaline sulfite treatment strongly deteriorates the 

wet strength of jute fibers, causing approximately 70% 

reduction in wet strength at about 50% delignif ication 

level. 

3. In sodium sulfite treatment, the degree of delignifi

cation of jute fibers, is directly proportior.al to 

both weight loss and strength loss and is independent 

of the reaction temperature. 

4. Sulfonation of jute fibers improves fiber flexibility 

and softness, but accelerates the photodiscoloration. 

At the same level of initial brightness, it affords 

higher sensitivity to discoloration as compared with 

either hypochlorite or hydrogen peroxide bleached 

fibers. 
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s. Hydrogen peroxide bleached fibers have a similar 

tendency to photodiscoloration as hypochlorite 

bleached fibers, at the sa.~e level of initial 

brightness. 

6. Reduction of bleached or unbleached jute fibers with 

sodium borohydride provides only modest stabilization. 

This degree of stabilization is even lower than that 

of fibers ~!eached with sodium chlorite. 

7. Thiol containing antioxidants, such as 1-thioglycerol 

and glycol dimer=aptoacetate, effectively stabilize 

jute fibers against photo-induced discoloration. 

However, the photostability of the treated fibers is 

eliminated when the fibers are washed with water prior 

to irradiation. 

8. Treatment of jute fibers with excess ethylene sulfide 

in vapor phase at temperatures ranging from 65 to 

100°C, provides considerable photostabilization at 

near-neutral pH values. When the.jute fibers are 

wetted with water prior to ethylene sulfide treatment, 

a higher degree of initial brightness increase is 

obtained followed by imprc· ~·i photostabilization. 

9. About 50\ initial ethylene sulfide charge is suffi

cient to achieve photostabilization equal to that of 

1-thioglycerol. 

10. Ethylene sulfide treatment at near-neutral pH also 

results in an increase of the fiber we,t strength. 
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11. Treatment of jute fibers with polyethylene glycol 

improves slightly the photostability of bleached jute 

fibers. 

12. Out of three diff~.rent types of polymethylene sulfide 

(PMS) synthe~ized from formaldehyde sclution, only 

that produced in an acidic medium, P~-C, was found to 

be an efficient antioxidant in photostabilization of 

jute fibers. 

13. Treatment of jute fibers with PMS-B affords satisfac-

tory ~tabilization. However, an initial drop in 

brightness after poly:ner addition appeared unavoid-

able. 

14. Treatment of peroxide bleached jute fibers with PMS-C 

not only results in an increase of initial brightness 

but also affords a significant stabilization against 

light-induced discoloration. 

15. Photo-induced discoloration of peroxide bleached 

sulfonated jute fibers can also be prevented by 

treatment with PMS-C. 

16. When unbleached jute fibers are treated with PMS-C, 

the initial brightness is increased, approximately 

2 Wlits, and the treated fibers are further photo-
' 

bleached, up to 8.0 units, even after 20 days of 

irradiation. 

17. Treatment of sulfonated jute fibers with PMS-C ,not 

only prevents photodiscoloration but also results in a 
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significant increase in brightness, dJe to photo

bleaching, even after 20 days of irradiation. 

18. Hydrogen peroxide bleaching of jute fibers increases 

the photosensitivity and also accelerates considerably 

their phototendering. 

19. Phototenderin9 of both peroxide bleached and un

bl~ached jute fibers can be practically eliminated by 

treat.~ent with PMS-C. 
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PRELDUNAi::.Y DRAFT FOR THE UNDP/UNIDO 
PHASE II ASSISTA..'>CE PROGRAM TO TIIE 

BA..\;Gl.ADESB JUTE RESEARCH INSTITirrE (TECH.) 

Introduction: 

This Consultant spent the period October 18 to Dececber 17, 

1965 at th• BJ!U (Tech.)• The main purpose ot the visit was to 

~articipate in the devclop~ent of a research and dcve~o,~cnt 

progr~ on the lowering of the photo:hemical yellowing· te~dency 

of jute yarns and ~extiles. This activity was one of t~c tec~ic~! 

pro~ects associated with the !inal phase with the :"!D?/l::!!DC 

project DP/3GD/75-013 ai~ed at strengtheaing the research ca~abi

li ties o! the Techtlolog~cal Rese~ch Wing of Ba:agladesh lute 

Research !nstitutc (BJR!). During the course of t~e t~"DP/~I!lO 

1'J:O~ect, t!lc dcsirabili ty o! !ol!.ow-up pro ject-":;>hasc II P:-ogr;.:" 

- had been contc~plated. gowcvcr, it was not until October 1985 1 

w~en the Goverc~c~t o! 3~ngl~dcsh ?::Lde a ~or:~! request to 

U?;DP/~~I!)O for the cstablish?:.c~t of such a project, wi~h ::ui ~~?ro:v=.-

~a~e budget of 4.; million ~S dollars !or a five-year ~criod. ~t 

t!:lc time of this writing, ~~P has given an ~r.d~catioa of ~ 

~ccossity o! subs~antial rcd~ction o! the oucgctary rc~ucst aad 

what the final allocation will be is not known at the ~o~cnt. 

This docis~on of the Bangladesh Govern~cnt to rcco!!l!!lend the 

establ~shcient of a Phase II project gcn~rated an ie!!lcdiate and 

urg~nt need to define the scope of this project, !o~ ~pproval by 

UllIDO. In this context, the consultant agreed to compose, in addi

tioc to his other duties a.t the BJRI, a prcl1"41nary dr~t docw:icnt 

dc1cri.bin& the salj.cnt aspects of "the Phase II project. 
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The purpose o! the draft document is to form tho !oundation'for 

the final plan for the Phase II project which, in due til!lc ,wou.ld 

be submitted to UllIDO for approval. 

In view of the very short time that could bo made availa~lc 

for the composi~on of the draft document, extensive corrections, 

revisions ~d co~plc!!lcn.t:l.tions will be necess:l.ry, bcf'ore the doc:t

mcnt will reach the ~tatc appropriate for subudssion to UNIDO. 

The project "J~tc Products ~escarch", DP/BGD/75/013 w~s 

initiated in Ccto'Oer, ~978 with t~c- i!!II:lediatc ob~ectivc "to dcvc:o, 

t:c ca,abili~y o! B:P.I(~cch.) to c~rry out technological rcscarc~ 

and .dcvelop~cn~ work !or the be~cfit of ~~c 3~gl~acsh ~utc I:~~;~=~ 

on a scale ~pprop=iatc to ~he size and econo%:Jic im;ortancc of ttc 

icdustry 11 • The progr:u: ~as co:plcted, a!'ter ~ ninc-~ont~ extcns~o~, 

to i 3,045,311. ~~"'"ing the course of the project, al~ogcthcr t~=tc 

evaluatior.s were carried o~t. Of the la.st evaluation (~~y,1984), 

two reports arc ~v.U.lable: 

. 
Consultant, and submitted in June 29, 1984. 

B. !n-Dc,th EV~lua~ion Report o! the 'J!9!>P Pro~ect, Jute 

Products Research, prcp~rcd jointly by A;r.ibur R~~:?.n,:·:• . .\·P.·Tal'JZ~cr 

M.M.M. Rahman ~d A· Kum:.lJ:l, :uid COJIU)l:c;i.ted -A in ,,\.Ugust, , 984. 

Both o! ~he reports mentioned rated the jute products Rcsc~r 

project as highly succes!ul in !ul!illing the goals initially set 
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~orth for the program. The specific areas that received favo~ra~!c 

evaluation included a balanced research progr;un consistin~ of !en 

Dl3.in areas, acquisition or appropriate ~ach.incry and laboratory 

instrU!llcnt:ition :u:id tr:iining and study tours of rcsc~rc~ 

sta!!. The seconc, ~o~ co~prchensivc cvalu~tion report ~inglc= 

out t~c !o1lcwing achicvc:ents :lS signi!ic:?.nt rcsc~rc~ ~nd ccv~:c;-

ccn~ o•:t;:u.ts of the !ll~ti tutc: 

1. ~c~c!o?~cn~ o! ~ ~ethod to spin l.ig~~-~cight (2.0-2.5 cc~~~; 

~utc y:::..rn. 

2. =cw tech~~~~e to test t~c durab~lity of j~tc !~~r~c u~ccr 
soi~~~ co~ditiocs. 

~~~or.s~rat~on of the 
(?ot~to,sw~et pot~to) !or the procuctio~ o~ s~zin~ 
for ju~c. 

4. ?regress ~ac~ in i~prov~r.g the !ire rcs~st~~cc of j~tc 

c::.r?cts ~~ ~~ll covcr~~£S· 

1. ~r;vclop~cn~ o! a y;1..r= a~rasion tester. 

a. Progress m2cc in chc!Id.c~l oethocs to sc!~cn jute c~tti~gs 
and to icprove the ~~a~ty of jute yarns by '~rti6l ccl~g

ni!ic:ltion. 

9. Development o! a branding ink !ormul~t~on fro~ dc=cst~c ~~~ 
~tcri~ls !or marking of jute bags. 
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Altho\:,.gb. both reports gave an over«hclmingly positive 

cvaluat~on of the success of the UNDP/UNIDO ?rojcct, a need was 

neverthless envisaged for~6 Phase II project, supported by. the 

ea.me a«encie s for an additional five-year period. Dr. Willard's 

report only states broadly the ncc1 of strc~gthcning the capa

~ili ties 0£ the Institute to carry-out research and dcvclop~cnt 

work in the are;l. of textile b::.en'."~s of jute wi t!:l other .aat".iral 

and sy~thctic !ibrcs and ~roducts developed therefro~. A slight:y 

~ore det:U.!cd descriptioc of the envisaged Phase !! pro~cct is 

given ia ~~c second ev~lu~~ion report and consists of four a.rca3 

of financial support. A c~rsory !.ist o!nc~dcd cac~~cs :i...~1 lab~ 

oratory c~~ipccnt is 'rovidcd wit~ ~o cost csti.~~tcs, ~o~~vc~. 

ab_ro:id , to 125 =~n~!!on ths • I!l ~ddi·~~o~ 50 -~n-~on+rc ~~~ 6' .,.. ·-' -~-- - .. ___ ...,._ -

continu~~ioa ~~d cxpans~on of the ?hasc I-pro~cct. 

It is to be ootec, however, that the views o! ".:""::DC ;.:-c 

not in accord with this concept. In ±heir ~icw, the P~asc I 

!>rOject whose expressed ai:n was " to provide assistance to 

develop the c:i.pa~ili ty o! BJRI (TRW) tor tech::loloaic:?.l rcscarc!l 

and dcvelop!:lent work related to the products of the jute :anu

!acturing industry" is completed and !inished. Thcre!oro the 

Ph:i.so II progr:im, i! implemented, ougnt to be ~uch more spcci!ic 

in naturo. In a nutshell, the design o! a viable Phase II progr~ 

would require, in t~o tirst place, ~swera to be given to the 
II I 

tollowia& questions; 
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1. What spccitic aspects in the· capabilities and present and 

planned rese~ch programs ot BJRI (TRW) need strcngtb.en!ng ? 

2. In which manner a3eis~ance oy UNDP/UNIDO can be made 

instrumental in aiding and facilitating these strcngthcaicg 

activities ? 

As a oa~ter of tact, considerable thoughthas been given 

the B~: (T~W) personnel to the needs of the strcngthocing 

~~tiv!ties after the cocplction of the 2.!:14.sc ! project. In ~ 

workshop o~ Agricultu=~l :i.nd Technological P.csc~rc~ on J~te 

{Ap~l 12-24,1935), v~luable suggcstioas were oot:i.incd !re: 

i,..9lc.:!lcntation of these and other S'.lggestiocs h.2.s "=ccr: ~::a.:-:

r~~ed in a specific docu.cicnt (Project ?rofor~a of Strc~£t~c~i~ 

of Tcc~nological Rcse~ch on Jutc,~uly,~965). T~c a~~s t~~: 

were considered to require strcng'tb.er.icg ~re '!Jr:.~f :y s:.:.==.1:::-:..z~ 

in· the !ol:owing: 

A· Up to the 9resent, BJRI(TRW) has aot ~ivcn s:.:.f!ic~c~: 

attention to i~proving currently 9racticcd =.ill produc~ion 

mc~hods. By specific resc2rch projects a~d ~y ~pplyin6 incov~

tioas developed elsewhere in the textile industry to j~tc ~roe· 

ss;ng, BJRI(TRW) c:ui 'cr!orm valuable sc~icc to the jute 

in.dustry by:-

. - Developing engineering modifications for currently 

ut~lized o~chiacs in order to maxio:Lze production rate, reduce 

labor input ~d improve product quality. 

- Gcn:orating modernized process control methods ~nd 
' 1nstrumo,ntat1on to improve product unitormi ty. 
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B. Tho development ot standard testing methods for jute and 

jute products has been ~activity performed largely outsi1e o! 

BJRI(TRW). It is now prop~sed that BJRI would assU!ll.e leadership 

in fulfilling the needs of juto industry in this are~. 

c. Th~ :=:val~ation Report by AYUbur R~an ct al (P.8) recognizes 

the ~ced for i~provc~ent in the management o! indiv~du~l =csc~rc~ 

projects, ~s reflcc~ed in the following st~te:e~t. 

"The rese:?.rch efforts {at TRW h~ve not ~een) s:;stc=1"";ic, 

proper!.y orgac!.zed 2.!ld dircc ted ••. •......... and the orga::i.z2 i;ioc 

(h;is been) l~c£ing :.n leadership to achi·cve the desired o::=ccti-:cs··. 

~~e wc~knessce in project pl~naing Cl.!!d ~'n~gc~cnt systc~ ~re 

sub=i.tted !.n lunc,1985 by B.~. Ilicv w~o ~lso gives g·.=.:.de:incs 

eli!:!.ia~~i~g ~~ese weaknesses. 

T!:.e internal eval•.tation conducted duz-iog 1985 dc!!!~!!stratcs 

clc~rly that although the Phase-I progra.'?!. w2s instrw:c~~2l in . 

_ ... /"\ ... - ..,_ 

creating the basic foundation £or productive research :uid ~evelo~-

mcnt wor~, additional efforts will be requ!rcd to u~grade the 

activities of BJRI {~RW) to a level where it can e£fieicatly scr1c 

the needs o! the Baneladcsh jute indust~y. It ~s a:so c!.ca= t~~~ 

the personnel at BJRI 1s thoroughlJ" aware o! the current s~ort

comings and is making e!torts to recti!y them. Consequently 

assistance by UllDP/UIIDO Phase II program in order to acce!er~tc 

those dovclopmcnts apocars appropr1~tc. 

.. 
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PLAN POR TSE PHASE-II PROGRAM •. 

General: 

The goals of the P!ulse-II project will deviate signtfi-

cantl.Y from those of the first program. While the latter progr2=. 

has the broad ob~ective of developi~g the over-all c•pability 

of BJP.I (TRW) for technological research :tnJ dcvelopcer.t~ the 

Phase-II project will be strictly task-oricn~cd. Conseq~cntly, 

be justi!~cd in tcr~s of applica.hility to current or-futt.irc 

ineustrial opcr::itions. Visits abro:id cannot any .:ore be considered 

as traini!lg ~ssio!l.s, but require the com,le tioa. of a specific tas:t 

such 2s gathcriag.i~port~nt infor~ation or per!or=ing regcarc~ !o~ 

wb.:!.ch the home7base is not adequately equipped. ~~ewisc,~as/.-or~c~ 

tatioD needs to be emphasized in the sclectioc of visiticg fcrc~~~ 

experts. 

It should also oe noted that the Phase-I progr~ :adc co 

provision for the use of domestic ~ons~ltants. This oversig~t ought 

to be corrected in the context of the Phase-!! progra:t. :~ere is 

is ~ great deal of cx,crtisc in Barg1:idcsh both in jute tcch.nolot:.:; 

and - science that could benefit the BJR! (~RW) activities. :t is 

therefore 'roposcd th~t the ~I!>O consu~t~ctsh~ps shou!d i~c:~dc 

a selected ~umber o! Bangladcshi:.. ... expcrts, such ei.S university 

protessors, industrial engineers on 'ro!cssional leave or proc:!.ncnt · 

retired jute 1ndust17 executives. Io thr following outline !or the 

P~~e-II program, .six program area ar~ scparatcl,y considered: 
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1. Upgrading of cuttings and low-grade jute. 

2. Development of spinning and weaving technology for 
conventional and new jute products, including blends 
with other natural and synthetic fibres. 

3. Bleaching and photost~bilization methodology. 

4. Dycing,printing anc finishing technology. 

5. C!lc.oic2l modi!ic:ition o! raw jute, jute yarns ·and 
fabrics. 

6. Needs !or addition~l testing and laboratory 
research e~uip~cnt. 

. 
7• Tech~ical and extension service for jute ~!ills. 

The following section will outline current a.a~ plan!1cd 

activities in each o! the above program arc•s. Ia the cont,xt, 

appropri~tc forms of assistance by the ~~asc II progra: arc 

outlined. 

~~grading of cuttings and Low-gr~dc Jute: 

~he problem o! low-quality cuttings, representing the 

fibres from the bottom part of the jute plant, is ~s old as tr.e 

' jute industry itself. Extensive research activities to solve this 

' problem have met with limited success only. ~hus,addition of 

' microbial nutrients to batching e~ulsion shortens the softening 
I 

' period signi!icantly and the, method has gained wide-spread use 
' 

in ~uto mills. However, sign1t1cant impro~omcnt ~t the so!tcning 
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e!!eet is not achieved. A crude enzyme me~hod developed in Indi1, 

however, has been claimed to bo more successful in this respect 

and significant i.!!lprove!Eij?nts in the softening of cuttings have 

been observed in mill-scale experiments. 

Regardncss of these parti~l successes in the c~ttings 

tec!:l.nolo.gy, the p::-oblc:n of upgrading this matcri~l w~...ict. represents 

~pproxi~atcly 25~ of the tot~l jute harvest re=ains 9er~a1s t~c 

~ost i~portant prob~cm !~cing the industry. It is 2lso t~ ~c 

obscrvec th1t the jute ind~stry as a who~e is cager ~o in;:~~~~~ 

~ny improvc~ents that ~o.y be developed in the ;. "'t'l a· , .; ,.. a 0-~ Cut tin!!S _.....__ --a.-o -

because of -:he substanti~l ccono::!i.c g~~ns th~t ~ay be =c~:~zcd, 

~~ere fore, re sc:irc~ work ia cu tt:.cgs tcchno.!.og:,r ~·.!st re~::.:'..!:!. c~~ ,..:-

the topics of !orccost i~portance in the resc~rch progr~ of 

BJR! (J~Rt:f). ~o !!!.a.kc future progress in tb.:is area. t~rcc 1:."':e=-

n~tive ap~roachcs need to be considered: 

2-• I=~rovc!!!.~nt o! re tticg techno!.ogy at t~c f:-..~::.crs' level 

b. ~cvclop~cat o! 't.Uliform aad controllable b~~o~~6 

~ethods at the c:.ill. 

c. Manufacture o! products not requiring high ~~~lity 
jute, such ;&s gcotextiles or paper pulp. 

In the !irst area, th~t o! retting technology, sever~~ 

improved methods h~Vc bcea developed, but they hli.VC a!.1. !d!.cc 

to gain a.cccpt:i.ncc by jute !armers. consequcatly, c:p~~sis in 

continUing efforts ought to be placed on practic~l field st~cics 

rather th:i.n laboratory investigations. The questions to be 

:uiswerad by tiold studies arc the !allowing: 
I 
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- What kind of improved retting practice will be 

acceptable to jute !ar.;crs ? 

- In which way economic incentive can be provided to 

the farmers to deliver cuttings of improved qu~lity ? 

- Can the collection of protein rich jute le2vcs !or 

cattle food s'.lpple~ent be integrated with t~e jute har7csting 

practice ? 

?or this part of t~c program, .t~e :icQ..Cingfi.1.1 ic.pu ~ "'J7 

· U!.TDP/U~I!)O would be the provis~on of adcq~a~c tr~nsporta~ion. 

• fo.ci.!.i tics. :Juring the Pha.sc-I-progra.L:J., the .provision 1Jf ";-:10 d.~!":-

buses with dr:.vcrs prov~d to-be i~su.!fici~at !or affcc~i7o =.:.:1 
visitation ~=ogr~:. It is proposed tr.at a third car(jccp) w~~~ 

driver be added to tr2nsport~tio~ f~cilitios. 

T .,, ~t·· td• _n CU-- ~a cnine s u ~c~ conducted at 3Z?.!(TP.N),.:::.:.cro-

biologicai ir."Vestig;.tions sug~cst strongly t.ha.t t!1a sofi:c~:..!lg 

action d•iring the process is m:U.nly ca'.lscd by pecti?:asc s 

gener~.tcd by cc rta:.n thcrmoph:Llic ba.cteria with a tc:ipcr2. tu.re 

optimum at 65 to 10°0. This i~portan~ work deserves to be 

encouraged. Its a~plication to practical batching process is, 

however hampered by two factors. First,thc batching fa.cilitics 

at BJRI fail to produce a rc~listic ~cak tcmpcraturc.~:ill b~tc~-

1ng wb.ich is currently being studied is noa-unitorm in tcr~s o! 

moisture content and tcmpcl'Q.turc and c2n not be utilized to 

determine the c!!cct of thormophilic bacteria under optimized 

conditions. for this reason, tho construction o! a pilot size 
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batching apparatus (25 kg capacity) has been initiated in 
• 

which the temperature- and moisture conditions can be prccisc!.y 

controlled. Another rotating drum type batc!ling apparatus is 

under pl2nning. The ulti~~te goal of these studies is to design 

an improved and controll2ble batching facility ~d-tcchcology !c= 

industrial trcat:ent o! cuttings. 

~he current estimate for the construct~on o! ~~c ~c ty,~= 

of Pilot-size batching uaits is $ 45000: It ~s 'rofoscd t~~t 

funding for this dcvclop~ent work be ~=ovidec by the Phase :! 

prog:-~. 

~he third alternative to solve the catticgs proo:c~ is ~~ 

utilize this !:l:iteri~l. in 1n ~PP:l.ication ~ot rcq,1..<.iri~g t:.c :tualiti~s 

of locg j 1.itc. t. I!Ovcl product of this nature ~:l.S reccnt::r materia-

lized in the for~ of gcojute. This ~rod~ct consists of ~oosc:y 

woven fabric of thick yarns and can be ~~nu!2cturcc cnt~=c~y o= 

cuttings ~nd other low-gr~de jute fibres. It is ~scd ~o sta~~:~z~ 

ste~p ·slopes in roa.d-a.nd canal construction agai!'.ls": cros:.oa :iuring 

t~e period of the ·establishment of ~cgetativc cover.A s~:il~r 

material developed in. Eastern Europe consists of a non-wo'1cn ·.o1c':l 

made of cuttings fibre and caddies. 

It is clearly indicated that the world-wide carket for 

geojutc is an expanding one and could potentially cons~c .. a_l~r.zo 

'ortion o! cuttings fibre. It is therefore o! utcost icpo~ta.~cc 

that tho Bangladesh juto industry becomes tooled up tor the m:uiu-. . 
facturo ot this product at an early date. Obviously, BJiI (TRW) 

ahoUld pl.a.7 a loadiJ:l& rolo in this endeavour. It is proposed 
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that the Phase II program finance a 3-month study tour o! an 

experienced technologist to collec~ in!oroation on the world-wide 
. 

market potential of geojutc and its manufacturing and ap9lication 

details. Simultaneously, the production of experimental qua.!ltities 
. 

of gcojute should be initiated at tho pilot plant o! BJRI. 

B. Research in soi~nin~ and weaving for t~c !~~ro7c~c~t 

of Conventional Processes ~d for the Devclo~~cr.t cf Ne~ J~~~ 

Products, in Blends with Synthe~ic ?ibres. 

The b:i.sic spinning and we &ving .cac!'linery at 3JRI ( ~~r.-1) 

was acquired at ~ early st:tge. r.a·ter, th~ ca,abi.li -t:.cs of t!:.e 

pilo~ plant were co~ple~cntcd by specia! :ac~ncs to ~ro~~cc 

low-coui: t yarns. ~~e ct.:.r?."ent Q~cra tionr . .!:l.as be on ~..1g!l!.y s•J.cccssf:i! 

in not only cla?."ifying o?c?."at~onal problc~s in cocvcation'l jute 

processing but also in cxjloratory work to devc!op new prod~cts, 

such as tcose bascd~on the ~sc of union !abrics with cotton ~~r~. 

As aentioned earlier in this outline, cur=cat ~l~~s fc= 

strengthening the opcrat~on o! 3JRI(~~n) call !or incrc~s~e 

e~phasis on industrially oriented project wo=k, in p&rt in coopc-

ration with a new Engineering Department, to be initi~~cd in t~c 

near future. This development ph~sc docs not however, require 

assistance !rom the Phase II progr~..:n. 

·on the other hand it must be recognized th~t the wor!d 

m~kot !or convontional juto products h~s been shrinking year 

by year and this regrettable tread will probably conticuo. 
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Conaequontly it is of utmost 1mportance,for tho Eanglade3h 
• juto industry in particular, to diversify its production to 

now, prc!erably high-value, products for export. Tho BJRI(TRW) 

has responded to this ~rend by exploring a w~ole spectr·~ of 

novel jute ~rod~c~s. Of these, juto bl~kcts coosisti~g o! 

a blend o! woollcnizcd jute ~ith wool and acrylic !:.~re, ~~~c 

of t~cse bl:.!'lkets :.s now in progress. 

!!owcvcr, the c~rrcnt f:i.ci!i tics at 3JR.I -.re <;_';.!.i ~c limited 

!l~cv (Junc,1385). It sec~s logical t~~t prov:.c:.ng 3i~: (!P.~) 

with the c:i~:>.~i!.ity o! s;>io~ir!g ~~d we~v:..r.g ~'.ltc ~:cc~cc with 

o~tlincd in :~b:c-!. It s~o~ld be noted t~a~ the ;:~~~~~program 

docs aot ioc:ude ~~~c-cot~on co~bin&t:.ons, in order ~o: to 

tee f'r.,.··c _...,_ .... _ 

s ta;>lc !i 'brc s. 

In the wcaviag area, the ~n current need is to acquire 

:aehincry !or the optimj.z2tion o! the blanket ~~r.u!act'.lriag 

process (items 2 to 5 ). 

It is tclt that project work tor .Ba:1gladcsh carpet industry 

can be best !)Cr!ormcd using idlo machioory in existing :iills.For 

tho 4oTclop:ncnt o! moro compotitive carpet products, both 

cutHn1 , ac4 toltin& capab111 t7 aro 11oco1sar,y; 
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!able-I: REQUESTED MACHINERY FOR co~~LEMSNTING EXISTillG 
SP!NlUNG AND ~EAVIYG CAPABILITY~ 

Spinning: 

1. St:a.pling machine 

2. C~rd for Plaxtype Man-Dl3.dc fibre -

;. Intcrscct~ng Drawing I 

4. Intcrscctioa,g Dr~wing !I 

s. Co~bing ~~chine 
6. Ring Spinni~g (Sliver spi~ning) 

7. scro:l ~ypc Winding ~~chi~c 

8. Reeling I·:~c~inc - --- -

9. R;;..nk-tc-cor.c ';li.nding }!~ch.inc 

':lc:.v::..ng: 

1. 3o~bir.-to-bob~in sizer ---

2. B:~n~ct loo~ -..-

3 • Pim ·,:ind ing 

4. R~ising !-!:lc~:inc --

5. Ov~rcdac Sevi~g ~~chine 

C'roct & Non-Wovens: 

~. Combined Sheet tor.ming, laying 
& felting m~chinc 

Ann. cost i~ c.s.S: 
0 

1,.000.00 

150,000.00 

25,000.00 

30,000.00 

35,000.00 

-~--- 1CO,CJO.OO 

2c,occ.co 
40,000.00 

2;,000.00 

3" QI"\!'\ "'0 
"' \.i.Jev 

s,cco.o~ 

1,occ.00 

6C,OJ'J.OC 

i ,OJ0.00 

--- 60,CO.OO 

100,000.00 

6,a6,ooo.oo 
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c. Bleaching and Photodegradat1on studies: 

No extensive ~ctivity is ~xpcctcd in bleaching of yarns :uid 

fo.brics where optiaal re3ct:uits CH202 or h,ypochloritc-R202) 

and conditions are well-know~. In the pilot pl~nt, the acq~i

si tion of a Ea:ik 3lc~ching/Dycing ~ac~nc (200-250 kg c~p~city, 

~pproxi.mate cost S 12000) i~ re~~ircd !or efficient y~rn 

!n cor.~r~s~, ~No recent discoveries ~adc a~ 3~?..!(TP.W) i~ 

preventing p~otochc=..:.cal yellow~cg rccr~rc vigorous dcvelo9~c~~ 

work. The first o! these discoveries ~s ~~scd on the ~uc~~!!:..~~ 

nickc 1 CO!:!.,lc:-:cs • ':h.C !.::gh. t st;,i.~~li ty Of .fabrics trca :cd '\-;;_ ""::.: such 

· CO!ll,lcxcs has "":>ecn convincingly dc!:lonstratcd not o~ly on laboratory 

but also on p;_.:.ot pla!'lt sc~lc. ·:r!?.;.t .: c -~,. ~ 
-- ••• <:,,; 

opti=.iz~tion o! the :process !or s::.cb. a~plic~ttoc.s :a.s .. waJ.l.covo=· 

clqth and cur~a~r.s. After cxtcnsi?c ~~st~cg -..,,~ -..... 
o,tielizatian wor~ ~s been co~~:eted, textile mills both ~n 

Bangladesh 3.?ld ~bro~d should be ap9roachcd !or indastrial a??:~

cat1on o! the photost~bilization tre~:t!:c..a~• 

The nickel cocplcx mct~od docs not lend itscl.! to t~c 

photostabiliz~tion o! bleached white f2brics,bcca~sc the coc,:c~ 

it~ftlt is slightly colored. For this case, a proaising line ~s 

been established in tho addition o! selected antioxidants to 

poroxidc-blcached jute. wash rcsist;nt antioxidants can be 

incorporated in juto !ibrcs by either using insoluble polymers 
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such as polymetbylene sulfide or b,y"react1.ng juto !ibre with 

ethylene sultide. The ongoing laboratory work will ~q'..tire 

approx:i.~tcly a six-l!tonth. period, before a realistic pi.lot 

pl:i.nt prograz:z. can be designed. 

The ~~o discoveries mcntioced place the 3JRI (~?.W) ~~ 

a position of' lcaders!l:!.p in the jute photosta~il.ization 

It is therefore i.!:lportant that further wor~ towards t~e 

devclop:e~t o! icdustrial scale 'hotostab~lizat~on ~cc!!.co:o€.7 

is p~rsucd e!!ectivcly. In order !o i:,!eacnt th.is ~ct:.v~ty, 

the followicg ~ssistance fro~ the Pti..se !! - progr:t!?! ~s rc~~rc:: 

a. Adcitional instru:!Cntation is needed for c~·..:.:.p;~=g t~e 

and dyeing studies. ~ost of the essential instru::cnt~tio: ~s 

already availao~e at BJR! - sucn as the Xccotest ap,~ra~s. ~~c 

urgently needed additional inst~eatation is out~iacd ~= 

Table-II. It should be noted, that 3JRI(~R·:T) has been inadequately 

equipped in terms of such itc~s as o~tical icstru:icntat~oa •~d 

even PR meter. 
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TABLE-II• BQUIPMET lra'EDED POR 
• 

PHOTOST~!LIZAT!ON STUDIES. 

Item: 

1. Reflectn:uicc Spectro~oto~cter 
'Ni th accorder. 

2. Two UV Rcdiation Lamps. 

3. Microscope. 

4. Photovolt Brightness Tester. 

5. ~ecsilc Strength Tester !or yarn. 

6. Ditto, !or Fabric. 

~.cost in US S: 

10000 

1000 

3~00 

2COO 

1000 

1000 

~otc.l 18000. 
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b. travel sup~ort is requested !or the !ollowiag .purposes: 

1. A to~r to selected domestic and foreign jute-and textile 

mills ia order to provide•info~ation on new photostabilization 

methods and to oncouragc their industrial application. 

11. A six-month visit byLa BJRI (TR~) scientist to a !orcigr. 

university to carry 0'.1 t a re search 'rograa on ti:l.c photostabilization 

of j~tc fibres by antioxid~nts. 

D. ~Yeiag,Printing :and Finishing. 

During the p:1.st years, BJ?..I "(TRW) .':las acc'.l!!!u!atcd cx~c:?s:.7c 

cxpcric~co in the three operations ~cctioncd and also dcvc:o~c= • 

!:!e;;.ningful rcse::.rch activity _in th.is area. ?urther ic:a!lds oa. these 

ca~abilj_tics will be placed by the iacrcasing orien~~tion i~ ~~e 

direction o! fi~re blcads, in which t~e individ~al coo;occ~~s 

=cspond in varying ways to dyes. 

The existing laboratory - ar~ pilot pluit c~~i~~c~t is not 

adequate for the pl~nncd rcsea=~~ and dcvclop:ent activity. h l~st 

of needed instruccntation an1 machinery is presented in ~~b:e 

for which fundi~g isr re~~Jsted from the Ph2.se-II progra:i. 

iT-r --· 
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table -III. Needed Equipment ~or Dyeins 1Printins 
and Finishing Research •. 

Item: Appr.cost in US S: 

A• Laboratory equipment: 

1. Three bowl lab.padding machine 7000 

2, ~ab. size ~creen printing machine,fl~t 7000 

3. High speed stirrer for print paste 

4. Colour Atlas 

5. Centrifuge 

6. Electronic balance (c~pacity 2QCg, 
4-dig~t precision) 

E. Pilot pl~nt :achinery: 

1000 

3000 

3000 

1000 

1. Sin&ci~g ~ac.hinc 7000 

2. Plat screen printing cachine 25~00 

3. FJ,t.ll-width Stc.u:icr 20C~ 

4. Cylinder d~icr ?JOO 

5. ~cas~ring anc folding/rolling ~•chi~c 5000 

Tota~: 68000 
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E· Chtmical Modification ot Ra.v jut1, 
Jute Yarns and - hbrlcs. - · 

Tho chemical modi!ication• treatmont vb:lch has been studied 

moat extensivol.7 at BJR!(TRW) is based on the use of concen

trated sodium hydro::D.de solutions at ambient or slightly 

elevated temperature. !t:erccl!ization oz jute at ~bient tcm,?Cra-_ 

turc produces "Woollenizcd•• !ibrc which. has been tested in 

sever~l expcrimcnt;,.l applications including the blacke·ts no"' 

undergoing co~su.;:er acccpt3.llcc test. More recently, extensive 

studies h~ve been per!or~cd on the effects of urea - -.rid mela?:i~

foru::i.ldehydc rcsios on the rheological properties of ju~c f'brics. 

These studies arc no~ ready for continuation on pilot - pla.r::.t 

scale. In addition, cross-linking studies us~ng epichloronycrin 

have been initiated. 

BJ!U (~R~ ) has also developed a novel app~oach to chc=i::.c~l 

~odification, b•scd on partial dclignification by so=im: sul!~tc 

solutions at 160°c. The method has the advant&gcs of low chc.::ic•l 

consumptio!l, improved softness ~nd bleac!:abili ty, whcc co~parad 

with morccrization treatments, Lack of adequate a~tocl~vcs has 

so far prevented the work to be carrica out at BJRI anc all 

expcr'-ments to-date have. bee~ pcr£orcod in the la~oratories of 

BC SIR. 

It is therefore csscnti· . .J. that the lack o! .Pressurized 

equipment is corrected at BJJL (TRW~),cspccially since the 

same oqUipment will be needed !or maaningful cross-linking studies. 
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Table IV gives ~o suggcs-.. ... :. list ot laborator,y - and pilot 

plant scale pressure equ11mcnt tor which funding is sought !:o~ 
the Phase-II program. It is to be noted that the equipacnt rinds 

also use in jute lignin studies and can potentially be utilised 

to study the conversioc of jute waste to paper pulp. 

Table IV. Neccss~ry Autoclave Bouinment for 
C~c!!lic:t.l I-!ocifica ti on St'.idics. · 

Item: 

, . Six lab. size a"..1.toclavcs, 
250 al volw:ic, a s 400 

2. Rotating pressure autoclave, 
20 liter capacity 

'· Stationary, pilot plant-scalo 
autoclave with forced circulation 
and control accessories 

App:. cost i!l .... ----

(' 2400 .... 

s 20000 

s 90000 

Total 112400 

.! ... ~-
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p. •oeda tor Additional Testing and Laboratory Equipment. 

There are three separate ~actors which cause ~ DQ~4 

!or substantial a~gmentation o! currently available testing 

equipment at ~ (TRW): 

i. Soce instruments, such as the !nstron machines aro 

old :ind out-o~-c~te :uid spare parts are not ~ny ~ore ~va.ilablc. 

ii. BJRI will ass~e the responsibility of developing 

st~nda_~ methods!or the Bangladesh jute ~ndustry. Additional 

testing_ c~pab~lity is re~uircd for this purpose. 

iii. Exp&nsion of development activities to fibre blc~ds 

requires the ~cq~sition o! testing e~uip.ocnt for !~brcs oth~r 

tru>.n jute. 

!hrco itc~s on the testing equipment list arc so~ew~'t 

tentative :".nd their ac~uisition should be decided upo!l at a 

!a.tcr date: ','r'c~ thcr-0-mctcr (Ite!!l 32), Crock .octcr ( 33) ar.d 

"WRONZ" {38). 

I I I I 

I I I I 
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!able v. Rcguired Additions to Testins and 
Laborator:y Eouinccnt. 

Testing Eoui~mcnt: 

1. ~o Instron Testers 

2. Conditioning Cabinet 

3. Air-Conditioning Unit (4-6 tons) 

4. Research ~~croscopc wit~ accessories 
!or polar~z~tion, in~er!crc~cc,p~sc 
contr~st ~nd ultraviolc~ I!'licroscopy · 
tosct~c~ with p~oto~crogr~phy as~c~bly 

Fibre tc stir.2: 

5. P~otoclcctric st~pler(!or fi~rc !cLgth 
~c:ls·..l~c.oa.c-; up to 16 i~c!:ccs) · 

6. Sledge Sorter (!or frc~utncy diagram) 

7. Fib~c Sa=p!cr 

8. E~rdy !Ucroto::le 

9. ~cf lcction t!:icrcsconc 

10. E\6.rsting cr.crsy tcs~er !o= jute reeds 

11. Ultrasonic ~~para~~s with.sound level ~ctcr 

12. Torsional rigidit~ -~alyzcr 

,,. Fibre ~clti.cg point ap;a~atus 

14. Rot st~gc microscope 

15~ Mounting, sectioning a.ad casting kit 

16. Fibre staining kit 

17. Thermal balallcc 

18. Thermal analyzer 

A'Dn. cost in US S: . • 

20000 

5000 

7000 

20000 

5000 

5000 

5000 

400 

1000 

1000 

1600 

3000 

3000 

1000 

500 

200 

1000 

1000 
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.Yarn tc!tine.: 

, 9. !lootronic w~vc lcngth.ac~lyzcr 

20. Impcrp~ction indicator 

21. In~pection wind~r 

22. "w'icwing c~bioct 

2;. Y~rn s!ub counter 

P:Lbric tc!:t.n#?: 

24. Jr~pc octcr 

25. Pill~ng tester 

26. s~~ggi~g ~ester 

27. Sc~ slip?~gc tester 

28. Shri~~~gc tester 

29. st~tic clcct=~c~ty tester 

30. st~in~ng tester 

;1. Colour meter 

32. wc~~hcr-0-:ctcr 

33. Croc~ ~ctcr 

• 

34. p!,~~oility ~~d !l:u:c toxicity testers 

1000 

1000 

1000 

500 

500 

1000 

1000 

1000 

10()0 

1000 

1 :)CO 

1000 

15000 

50000 

6000 

20COO 
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Carpet and non-woven testing: 

35. Carpet static v~tagc tester 

36. Tui't length block 

37. Caster ch;dr 

38. wool tester "WRONZ" (New Zealand) 

39. Carpet tltickncss gauge 

40. Rubbing fastness tester 

41. Togmctcr,for measuring insulation 
V:l.lucs o! !cl ts 

r-:2.intcn~nce equi oocnt: 

42. Digital multiocter 

43. Oscilloscope 

44. UV exposure a.ad etching 

45. Yj.crodrill 

General laboratory eouio~cnt: 

~ •. Abbe rcfr~cto~ctcr 

2. X-ray diffractometer 

;. Two digital pH-meter 

4. Shearing viscometer 

5. Two rot~ry cvapor~tors 

6. High vacuU?:l pump 

2000· 

500, 

2000 

15000 

1000 

1000 

20000 

1500 

15CO 

500 

500 

1000 

200CO 

2000 

6000 

700 

700 

• 



• 

• 

- 43 -

7. Ball mill assembly 

8. Vibratory ball mill 

9. Recording UV spectrofotometer 

10. IR spectrometer with "Wiggcc ba" 
grinder and pellet press 

11. Proton n??Lr spectrometer 

12. Capillary gas c!lromatograph 
with !ctogr9'.tor 

13. ~igh pressure liquid chromatograph 

14. scanning electron J!!icroscopc 

15. Video-cassette ca:era with accessories, 
!or audio-visual presentations 

16. High-speed video c:u:cra, for 
spinning ~roccss studies 

;soo 
1500 

10000 

20000 

30000 

12000 

25000 

80000 

3000 

15000 
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As tar as tho general laboratory equipment list in 

table II is concerned, items 1 to 10 and 12 represent 

straight-!orward needs for studies on cellulose, lignin 

a.nd hemicellulose. The real need for the hig~-cost instru

mentation (ite~ II, 13 and 14 ) should be scrutinized. 

If an arrangement can b~ made for t~c convenient use of 

corcsponding instrU!!lcnts ~t Dh:>.k~ University and other 

govcrn~ent~l laboratories, their acquistion by BJRI m~y not 

be urgcat. 

G· Technical ~nd Extension Service. 

Almost all visiting ~~IDO experts have pointed out the 

unsatisfactory contact and coo~eration of BJ.R: (~RN) with 

the B~gladcsh ~utc industry, :md c!urrently, definite ~cas\U'cs 

a.re being taken to i:!tprovc the sit~ation. !n this activity, 

support by the Phase-II progr:a.m can be of importance. Tbrc.e 

sep~rate areas ought to be considered in this context: 

i. Upgrading the library at BJR! to becoce an ade~u~tc 

sourco ot information for Institutr sci~ntists and for the 

industry. 

ii. Organization of annual meetings witn representatives 

o! industry and also,pcriodic international jute symposia •• 

• 

• 
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iii. Regular publication o! an informativo news letter 

!or the noeds of industry • 
• 

Specifically, the library needs to increase its 

collection of books,jottrnal subscriptions and abstract 

collections. PrcsentJ.7, tho library has no systc~ of 

obtaining copies of publications and patents from a~road. 

It is proposed that the library should acquire a telcx-nu:.bc= 

to facilitate ordering copies of published pa~ers ~d p~~cc~s 

from aoroad. It is di!fic~lt to give realistic cost for 

~c!U.eving this goal. It would appear that the sum o! S 1000CC 

(including the cost of needed xerox-copiers) would not be 

excessive for this pt.trgosc. 

Tho organization of annual meetings as well as 

sycposia would involve, i~.addition to o=g~niz~tio~al 

ex~cnditures, the t=avcl cost of invited spe~kers. ~~c 

proposed ~OU!lt of assistance is,in this c~sc, S15000 !o= 

the five-year period. 

A monthly or quarterly newsletter has been round to be 

an outstanding tool of transmitting info=mation to :anu!ac

turing units. This activity has become CO.l!!.!:lOn in m•ay ccntr~! 

research insti~~tcsanalgaous to BJRI. It is 'ro~osed that 

' at least one can-month of foreign consultants t:U:ie be 

assigned to the.initiation of this and other publisl!ing 

activities. 
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Foroisn and Domestic consultants. 

Beed for outside consultants (either foreign or do:cstic 
• 

experts) is foreseen at least in the following areas: 

1. 

3. 

5. 

6. 

7. 

Blending of natural and synthetio fibres. 

Chemical modification of ·-~~to 

Estimation of the cost of manufacturing processes (prcsen
tat~on of a short course to Institute personnel d~sir~ble) 

Develop~ent of pilot pl:uit - and full sc~le industr~al 
processes starting from tho resul~s of laboratory-sc~lc 
rcsca.rch. 

Recent in~ovations in textile aa.chincry. 

. 
Resin treatment and cross-linking of textile fabrics. 

Dyeing and printing technology. 

It is estimated that effective consult~ng activity ~i:l 

require a total of 60 %an-months, domestic cons~!t~nts 

inclusive. 

' 
• 

• 




