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smuss 

This project was approved in August 1Ä74 and was initiated in 

January 1»7S,    The five-year   RESEARCH PflDGRAMMS   hin bear iravn u? 

«ad vu aubaittcd to   UH?. LO   on Z7 March 1B75.    The AURA staff 

contributed subntEntieJOy to the   PROGRAMMS   thwagh a a««.** of 

»••tings and seminarsi. 

Th* first of five training programs* abroad osisiieaced on l A?ri>_ 

JS7S eul theo« are expected to be eoopleted by March 1876. Project 

research work in the iwaa of ootton Cabrio easy-euro, f laao 

ratardaaoy and aoil ralease will continue in other AURA Division» 

not dlreotly affeoted by the trainicg programs,    lha research 

project should be in full operation by February 1I-/3 following 

Installation of the equipment, arrival of two aderta for ona-year 

Urna, and return of the staff fellows froa twining. 

fnffiolent staffing has been provided to exsoute the project at a 

•atlafaetory Ural of effort,   training provided by the project 1. 

adequate for the initial progrès*».   Additional training within the 

OheMatry »vision la recomendad during 1B77,  ¿«gather with a 

•to*Mour by the Director to beone» fagliar with aost-current 

marketing «ad legislative trends in Sirope ani U.S.A. 

•a additional najor equipa«* is required to undert&ks the   RESEARCH 

WH»*»«   a. described in the 5-y*r pum.   How**«., ami 4nor 

itama are described which are either indispensable or can be of 

enoraous value in aooolerating the reiearoh studies. 
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Four follow-up projects aro identified which ¡ripest methods by 

which the staff expertise in the» us« of the n-:v equipment and 

tangible benefits resulting from the rea&arcb «mid bo made available 

to other developing countries. 



IMTBODUCHON 

Ataedabad Textile Industry'a Research Aasoeiation (AURA) ha. oarxled 

out an extensive aapunt of research and development on ootton during 

iti tv.nWiv. 79Kr tastos,    vb^d.^d, peaoarch lnWt ^ 

ootton finishing currently li., ^^y ln the ^ of wa;^crr^ 

fla* reUrdancy and soil reloaae.   In recent years, research p^ress 

•t AOHA ha. fen iapeded by th. lack of a .canning electron «L«oDcop, 

(8«) and «odern «pld.tlo.t1 infrared spectroscopy (ipS, ^^ 

vhioh have been available for alaost a decade,    ft», ^ject Dozent 

IWW036/8/OVS7 W. «batted to mtt/taxBO on 7 August 1S7S. 

initio» of tu. a.v „p*^ «mid be .eaningful only if training 

fUowhip. abroad »r. provided together «th visits to mia by Apart. 

f a.** both in fo»ul.Ung the specific re...Wh objectives .. ^ M 

"Irtlng in th. «.. of the equip-,*.    Jh.,. ^ ^ ^ pmM-d ^ 

th« projMt plan. 

Jurtifioation for th. pWJ.ot and th. potential benefit, to th. ootton 

fxttl. indu.tr, of Indi. ^ dwribetl ln th# ?wj#ct ^^ ^ ^ 

»ort-f» and long-t.» objective, ar. al» given in th. Project 
feounont (pig. u). 

irth>ri«tion for the pwJtot ^ DWTidtd ^ m ^ ^ ^ ^ 

project w i*ti.t«l on » January jfr«. 



ITNUIHGS 

Tho   RESEARCH    PROGRAMMS   for tiii8 pro.foot (Ajy :-.-<;ix I) her been drawn 

up and was subaitt.*i to UTJIIX) o:.-  27 Marcii,  3573«    This programe was 

formulated uivli^. ;'uii co-u;. .Jontir,i! to ongoir.j  .vii/?¿ rcswnh project«. 

Tho overai.1   r«ae=-.rcii program, i-; sspcrt.v] to  .vr.tfsno fer the next 

fivo years,  well boyor,j the tvo your period of tht. ;,rei,eut UNIDO Prujeot 

involving rt.rair.^entpiv.iu^fliÄ, oa-sí3ht exultation an.« etaff 

ti-aining abroad.     The    KKSB^i PHJGRÄS«   tajeas i*tc account projected 

marketing opportun ti 05 ív., iBprived «j^ textlltJ prj¿ucía iu tb> 

areas cf easy-care, flM0 i^artaacy «m soil raleza,  both for domestic 

markets and for ucpotbe.    It has also b3en draw* up with considered 

judgement for the capabilities of ATIHA to meet the programe objeotive. 

in tho time available. 

During ti* pa.se two-;»*, h poriod in whioh the RESEUttH PROGRAMME was 

formulated, numerous meetings were held with those AURA staff «ember» 

concerned with each phase of the researciu   In e*cb area, AURA staff 

therefore participated in formulation of the specific objectives and 

also in the choice of methods to reach those objective..    In the area 

of easy-caro, the research is a continuation of a very «Aitanti* 

effort that has already been carried out during the past ten yea«. 

On-the^ther-hand, fiama ratwdanoor ano soil release are areas where 

•arOier research effort will be capandeo oensioerablv.    In all three 

areas, AURA staff concerned have demonstrate chiasm for undertaking 

the research programmes which Lave been documoi.hci. 



Itaff aaaignooate for oarryiag out the research are described in 

Appendix XX.   No dlffloultjr wwld be expeoted in Baking any staff 

replaeaaeote ahould this beooae neoeeeary. 

Adadnietr»ti*ely, áUltt la entirely eapable of oarrying out all 

Amotions pertaining to tht project.   It io anticipated that tho 

project obJeotlTea oaa bo net tttbLn the currant projected operating 

bodfot tad with tho lorol of ftaffiai tad staff support which are 
provided. 

*• aiBl •** -Mltb- *** *• ooBooraed mainly with the training 

progroMM of fir. atoff aoa*»» la the Phyaioe Division (see Appendix III). 

»• «U obfiouüy «aitali mouth wrk in related programes at JBIft. 

•wm», arojoot mtk will OMMBM la tht Chemistry and Cheaacal 

»Htooloty fitpftitaoato la three laporteat areas, ohenioal aynthesie, 

•Mat váquiros otjulpaont aaettfloatloa, tad ohoMoal prooeaalng étudiée. 

te taojletton of tho fire traíalas, prcfraues in early 1*76, it lo 

«tooted that aoooiaerable progreta *u hav» boon «ade in aeeple 

9MHM«Ut «thta tho Oboalttrjr «a« Oboaiool Teohnology Di*isi©no. 

»••*»*• M tho Ml a* » m^* ^ iMUll€4 during SoptoBbor «rf 

¿•Meat?, than theuld bo t tvffioiert «rat of BO«  retoaroh aojtplea 

* •%•* -Ho*., ia-4e,th Itwortigattoa..   S*, *„ odneide. «to 

tot ftfUnl of tho tvo ftaterte. 

«ài H.4ttt *—. o h^ mMê „ „^^ thf rtiwch fwnitiM 

(•€• AlHodU Xf), «th tho MooMai, training end oontaitotl«,, vlthia 
«ko -*«oa Molo. * ¿e^ mtuat^, lt ^ ^^ ^^ 



for U:;iEO to corfloont the  curront progrrxme with trai rdng pitítfrcuantes 

and/or visits cf experts ir. the Chemistry and/or Checical Processing 

M.viEior-:i„    This \AU bo considered further under Reeonniendaticns. 

A serios of h'vui'.urs ir; the areas of easy-care,  flame retardancy and 

soil   ri-].i'-.r h/v., h,)t-.n ur.'brtsJrcn uJ.th heavy part.'cipaticn of ATIM 

professici?! staff (see Appendix V). 

ATIRA has on-hand nost. of the necessary equipcent and instrumentation 

to cany out the project. Several items which were found lacking are 

also described under Reconir.endations« 

On oocjjletion of tU project a« defined,  the AURA prograane would be 

•trengthened by a study tour of four to six weeks duration by AURA 

mrector Dr. P.C. Kehta to selected industrial,  governnental and 

acadeaio laboratories in Europe and the U.S.A.    Subsequent study 

tours for Divieion Heads of Chemistry and Chenácal Technology are úl0 

recommended.    These win be further considered under Recordation.. 



nOOMBIDAQONS 

1.     Ourront Project 

Ih« Qoverea»nt of Indie, has appointed a Kationd Commi.salon for 

Science and Technology (NCST) which aast^ priorities for the 

ODUMU on Scdeatific aud Industrial Posterei' £02?.) governing 

the level of research funding related to different seg^bnts of 

industry.    The field of cheslcal finishing; as ralfctecl to cotton 

textile developments has been givon a high priority by tha NCST. 

Aotive Govern ment support in this area oan be eaopocted in the 

fatture. 

During the two-year period of this project, sufficient st&ffitjj 

provisions have been sede by the Governaent together with 

co-operating industrial ooapcnlos affiliated idth AltRA 

(on a 60/50 baci*),   lands have also been assigned to mako all 

noeessaiy Modifications in the buildings to acconncda te the 

new equipment. 

Ifcea the project is »aplattd, it oan be eipeoted that 

Ooveroment/Industry ooatlned   es?endlture« will be continued at 

• level sufficient to eaintain effective use of the equipment «ad 

t© cénente the «pected level of high ipisliV rosearen,   i 

requirenent for further major expenditures ty UMIDO is not 

•ntleipated, and eff active research era be oar «led mt in the 

«MM of easy-oere, soil release end flaco retardanoy es thia 

projeot gets underway.   Thus, no financial, eco tied c or social 

T 

r 



constraints nre envisaged witLch will incedo prepress in this progresse. 

£.      Additional Training 

The current reroarcl: pre g renr* should Le ví-rr.n£thened by additional 

trainila i'ellovphii..s .. r. '-he Chsrlstry rn%l¿íc-.    Currently, plcru 

arc Lf.'ir^ ix-k  fi,y L>r.   ÌL.Ì!.   Alurkn; or th.-.r. LKvislcn  -o vltit an 

appropriate ü.S. .labf.i» to •>• -,-i¿ftl. the Ulcerai eaUntiflc eeroca»-! 

which led to  the INDt^oS Uc-K-iye ?roCra.T-;-  (N.UF.-C.S.I.& ).  ït 

íH hoped that ti.lK arrwiroueut cm fi linai ivo« duri, rig 1975. 

Dr. Alurker -.113   i-tu'V in the *•>- .. of fabric risibility.    îic 

other training p:^jr^-,c arc. polling.     The duration cf this visit 

may unavoidably to restricted under the prvgrara,© ntoctioncd su as 

to be inadequate fcr the purposes of tha present pzogrea&e. UÎÎIH) 

should previa* for two training fallows     3f  one each in the areas 

of soil ralease and fabric flewcAtility; each should be fov nix 

nontbs &:d the eapha&is should be on ayntbesi* of new finishing 

ehamicfds* 

•propri ate Labe rato ria« would includa» 

In FleKnabllity; 

1     CLeaacn Uní varsity,  Textile Déportait,  OLeason, S.O., U.S.A. 

B     university of Maryland, Textile D«partii>ant, College fark,Md. U.S.A. 

5     Souther» Rigiocai .-.esearch Center. Miv Orlaanc, U.S.A. 

In Soil flelease; 

1     Cullette foaaarch Laboratory, .Meryluid, U.S.A. 

Z     Swedish Institute fcr fertile Resea^h, Gothenbui*, Sweden. 

5     Textile Research Institute, Princeton, U.S.A. 

3 



I» addition, it it reoomended that visits to ADRA be amagad 

for expert» in the fields of »oil release and fatilo flaaraabd.ii.ty. 

These visits should b* for at least one and preferably for th«, 

•»ntha.    aa« auat be allowed for the «pert to beoone thoroughly 

faailiar vit.n past *>rk carried out at AURA, to previa* act«!?.«* 

advioe in ajathaaia a»peota of taoh progrese, and to ¿«livtr 

lecture, on the subjects oonceraod.    Ifepefwlly, th* expert sAwrted 

»All hare expérience vlth fabric application techniques ««i m 

instruaental analysis, but the priaary «aphasia should U fri ven 

to erfände synthesis. 

»••rally, tha ««pert oould be fro« on. of th. laboratories listed 

•*»•• M beine «lUble for training fallonahips. 

*• tliea» reno—endationa represent an extension of the ourrent 

»wjaot, it Hill be nooessary to advise the government at an early 

data so tfeat tha program nay be «ubaltted for approval in the 

•»mat tm» ftmutry Sgrana, for indi.,    »tal oost of the t* 

fllowhip. and leert M.aion. should mt a».* e »,0CC. *** 

¥ «parta and tralaing féUoVihlpB §h(mld ^ |l<|||r|j ^ ^ 

«*r da not aoUwlda.   »r a»*,!., th, nasmbility training 

fallowehip anuid be *rlng »/*, vi.lt by tU «pert iu late «»77 

+ÊU tb. »all r^^ WPt ^ n§lt in ^^ ^ féUoViMp 

training la lata 1*77. 

*4-*r through *ha fiva^r rasaarah prajaet, the progr***. shculd 

b. forth*, .truhán* by a rtudy w of mJU *«,*„, Dr.P.CKahU 
*• selected prlnaJpi laboratori,. «a gov«**«* **.«*..   ia ^p, 

•* *ba V.S.Ì.  at. 9¡¡t^ú foUov ^ ^ a f#v ^^ iftw ^ 

t 



second rir.it j;  tix Senior Research Consultant.    The ros eure h 

prograsr.e ai.  that time will hv/e beorí oriented te meet the Most 

up-te-date : -"1 l'orli; in way of aarketing cppoiturlt'.ss, and in the 

ceso ci fiai.-¡rile fabrics, to oocply vith objectivas consistent 

vit h tie líili.ví. it;;i,jl;<tive action,     iwvevc-.v,  ^t ih th* project 

coapieti*^  th¡ s fióudy to"r w 1U. afford tt* Jareóte r -ux opportunity 

to ha.-e in depth, discussion^, vdth ¿stiny kt-y ¡jvi'o^mel cUrt-otl; 

J.avolvüJ vit h day-to-day deed rions v/Moh yü&t..- t~ n-jKiïtztvLX* xuá 

fcarke'Ling of ciry-eare.   soil release tu."-* ileus ratariakt íablief. 

As the programs continues for ai. additional thrwo ¿-oars,  the 

ÜLrcsW vdll he in n bettor position to assure that the objectives 

are modified continuously to be consistent with lapidly changing 

dentando fron the mrket plane.    For full effectlvouesn,  Ute tour 

vili reiuiri» appro xi u^taiy six weeks. 

Laboratories which k.tould be rißited sight include i 

In U.S.A. 

• National Bureau of Standard!» 

o Textile Bosearch institute, U.S.A. 

O ftirlington Industri es, Ut3.A. 

o Springs Milli 

o Äuthern Seconal Research laocritorle» 

o Gillette lascare h Center 

• Ft bri e Hesearch Laboratories 

o   Principie r^torgent Manufacturer« 
Hveter and Ge»bie, Colgate or Lever Brcü 

• Qlba Geigy 

30 



s. 

„ 

• StnVnt on 

o 

• 

e Cotton, IM. 

e JB. Aaa'n. Taxtilo Cbonltta and Oolorictn 

a hiitreh IWangla Institut« 

• North Oarolic& Stato UniTaralty 

2LM* 

• «ariay Inatltito 

• Italvoralty of Maaenaotar 

• tatto Uninraity 

4aproprl*ta laboratorio« la Granea «ad Oataasj anotad alao ba 

•to* toupt f»r flUlatea Baada iu Ohaaattir «&d CLaatoal feoteologr 

•v than* daalfaatad «moara «mid alao b« adviaofclo folloidi* 

oaajlotion of tha Ureter* • toar.    Dai tonn anotad includa 

laoMoftail« mag* nod for thrlr oxoolla&o« in «any-aara, Hanta 

ratardariuj and ami rolaata matron,   ntaot leontlona ooeld ba 

•toteo* fron tha anprstonaa gainod la tht Uroctor« a tour.   Titta 

«•«Id raváro als te aif ht 

1ha nood for additional aajor «pipa«* to oany owt tha amai 

projaot la not Mongo*,   lavorai it«, r«jr»»aoUaç ¿Ano* lnraot- 

•"*• «Moa ara Tory Important to tin» pioj »et varo llatad,tofataar 

U 



with justification, in the first report dated 10 Februar/ 1976. 

These are - 

1. Oxygen Index Analyser 

?.. flaniti-ripröaü Tester 

3. Stati: Dscay Instrument 

4. Dr;   ^:ii¡..'.¿  Tester 

tu Tergo coneter 

In guiditi on, two othor pieces of equipment arc required in order 

to  oarryout eiTcstive research In flame returdancy. 

Mearlr^fiJ. r^Oiaarch in studiss   of the rata of flame «pread and. 

meafiureinent ox' fisse te-cerature and heat generated Is beat 

aeoonplished usine the THI Flanmability Analyzer.   (Kef. ay letter 

to Dr. Stelioa Arghyroe dated 20 March 1375).    This should be 

procured.    There isa sole supplier in the U.S.A. 

ATXRA does not have standard equipment whioh oettsures fabric adz 

permeability.    Because this basi o fabric property has an isportant 

influence on burning properties, the equipment should b# provided, 

estimated cost is $ 4000 and a suggested supplier is Shirley 

Developments, Ltd, U.K. 

The)«« seven Items should be acquired in Use for us« when th« 

proj ect gets in full operation in - anuarj 1976. 

*•    Ibllo^up Project« 

tosj>l«tion of the present project at AURA vili pro rid» the baais 

for future UNIDO projects incolting other developing oountries. 

12 



ïhoa« oan fall in to four oatagorioa. 

(ft)     MMB the 3M and 1RS oquipmeat ara ia full operation, and 

twining prograomea have toen oorçletad, oourses can be 

arranged fop training in tho us« of the «quipaent of 

taobnical personnel txvn other decoloring oountrfea. Ifceae 

prograanes «mid caver a range of subjects and m-o not 

neoesserlly rojtrictei tç eotton táctiles. 

(b)     Omferenoes oan be arranged for tachaioal etiff froa 

other laboratories la India   or in oiher developing 

oountriaa which wuld be devoted to use of the equipaent 

»nd   to interpretation of the resulta of r*a,aroh. 

(•)     »• Mrvioea of ÀUSA etaff oan be aade available for 

oonaultation in the uae of the equLpacnt in laboratori.« 

of other developing ooiuctrie«. 

(i)     fcohnologie. developed   oe* be jeade aveUaW* for licence 

•* • »yftltar bftftla to indu.trie» in other developing 

•ountriea.    lhe teraa of Ueenoe w>uia probably be «UUar 

to th»M operative bttwen ATXftA «« the Indian textile 



Senior Research Consultant 

The Project Document notes a four-month programme for the 

Senior Research Consultant at the end of 1976.    Thi« coimidea 

with clos'.ir« of the project and tho purpose ìB to revise the 

Research Programme and prepare a final report. 

The project  vvuld be Sab3\antially ctrengthened cy splütií.g th* 

four invitila  into  two portions.     It   is proposti th*t ¿ twvseonth 

visit be üche-Iul«!  in early 3976,  thö i\:.¿c,rd v-.o-acnihs in early 

1977.    The purpo-ae of thu early 19Y6 visit  i^  to work with the 

oth6r two experts who will oe commencing their  cu¿rs of duty, 

and to perfect   the work which hud  beer. on-soi»g in the Chcnistry 

and Chemical  Technology Divisions  fron April 197!' tc  January 1976. 

The purpose of the final visit in early 1971'  remains unchanged, 

and it is expected that two months will allow tuffieient time for 

the work required. 

Use in Equipment 

It ìB recommended that a UÏIDO staff ««mW vieit,  together with 

J.K. Shah, the ATIRA maintenance engineer, the manufacturers of 

-the chosen SEM and the 1RS equip«!«!*.    This »ill help assure that 

equipment specifications are met and that al?, aspect« of after- 

purchase service are co-ordinated between ATIRA ana the 

Manufacturers. 

14 



Airaron il 

(INI^7^055/57) 

»parts aaalgnod to th. projeot bjr UNIDO br» th* foxlowingi 

1. tor. John .7. WLllard, Senior Heaearsh Ocr:¿»ü¡.taat 

January » - March li), 1*75 ... (8 ^^j 

*pt«b.r   - January, 1S78 „. (4 ixntha) 

8. ¡fr. John Sparrow, SI« Apart (7.ntativ.) 

*pt««b.r 1*75 - *pt«awr 1976       ... (i y««r   ) 

1. » bo MHMd      - 1RS Apart 

(January *76   - Jm^ry «77) ... {lfmr   } 

W«P*rt Pwjoot sUff -lañad f th. pWJ.ot ara .how in th. 

Orfaaiaational Chart attaohad. 

%wüflo .Uff ataifnaaat. ralatira to th. tara, raaaareh ara«. 

"•t* »tad in th. Itaport on Initial Obaarratton. datad io Fabntaiy 

ttfi. 

»• Amr ataff •«*»„ undartaMni training f allovahip. «Ul a»oh 

•H*ra «a?.rtia. m th. i», «f both th. SB4 and th. 1RS «pionant 

W tt» *«• th. projet i. ao^latad.   M. *tt «.«ira oontimd^ 

•f mxL«ia aff wtUa ua. of th. aoMp««re j.a th. .Tant .taff 

NpUaaaanta ara raquiraa. 
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H.U. Mshtu 
Son«.or Cpcaloid 
Tac:Jj*0.ogi::\, 
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r !        ht,  fi.L. Mtdan 

j Sonior Physical GhoaLst 

"""H 
Two Assistant« 

Dr. M. II. Bhegvat 

Senior Organic Onanist 

Two Assistants/ 
Fallows 

Fabrio 
Physical  • 
Tasti !>g( 10 ) 

Choca cal ?««ting(6) 

_|      Libr»iy (4) 
L  

L torkahop [}) 1 

• MuibMr in p«r«it:i<»set2 indicates iUff «vaila^lo to projoat. 
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W/mSlT   AHAJP3 

»• foUomng f«LU>wtólp training piegra«** OAT« 

baan «Muted or apprmli 

1.     to. d.M. ?ankataah    -    ma 

•MttUrn Kaflonal laaaaroh Cantra, 

•avOrlaaM, La. U.S.A. 

April i - Saptaaòar », 1976 

t»     m>, t. Maalak«ntaa    •     m 

(KLaaa and tu« to b« attabllahad) 

S» ir. |,|» Owaltt     3m 

(Ilaaa ma %im ta b« aatabliahad) 

«•    %. A.K. Kulaaraahtfa*  .   m 

(Ilaaa M« Um to b« TfliMtiiné) 

*•    »P. J.I. «toh 

(«»«datura ««** «ipfMtL) 



APPWEŒX   IV 

iiuv/ia/ox/m) 

MAJOR ITPfS 

Negotiations aro proceeding at the pre'tout ¡ana for 

procurement oí' the following major equipment: 

1.      Scanning Fleetron Microscope with vacuus coati rig 

unit and other accessories* 

The Autoscan   HI   and the Stereo aoan   Si-ID 

nave been reooaaended* 

B*     Ul trami ero tome 

The latratone III and the Sel chart On Oí hare 

been roooamended. 

I«     Infrared Spectrophotometer and aeoaawitaa. 

The ForSdn-KLaer Modal 180 

appears to be the only tuitabl« »del arenatale. 
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