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Praject: Aeaiatuce te u.. 'ngle'Hll Jat• ••••U'Cll IuUt1lte, Tecllllelea 
1..-rch •• , 1Uf15/b1'111-52 
cu.teal ftai•M11g ef Jate Md Jate Precbact. 

fti• !eclmical lepert 18 __... - tlle 16 -- writ •t th• C.ealtat 1a 

~.i fiai.U. et jate ... j•t• pndacta ta tM Bengledeell Jate leaeareJa 

I..u.tate, !ecJmelegical 1..-rch Rllg at DMD aiace 6 ~ 1985 till 21 liq 

1985 (l'ovtll letva Yiait) 

fte c....i.t.at .... nal•ted tile acttn.u •• , •~rte•• c1amc.i. ia~ 
rateri.• Md Pilet Plaat facillU .. fer the '1Mr 198a./ Md wrked vi.th tlle 

c.atel'plll't • illpN9Ug ad llnelepbg prec•-• fer bleacbi11g, 'J•iag, priatbg 

Md f'•'8bhg •f jate ud j11te predacta. 

The repert contaiu ezpert•9 tiadiap ad recomndati .. te the Buglacleu .Tate 

l•Hareh Iutit11te, 'r.eclmel.917 leHarch Viag. 

Th. -age.ti- related te the tecbaelegical reHarek pregr 1 ia the ftelcl •f 

claetd.cal. tiaial'iag et jate predacts, _.. eacloacl. 

I 

~ I 



Dmiag her 8t.q ia lllalra the C:O..Utut vu attadled to the B.JBI-TJN,· 

•• wrkef ia clOH CGatact with ceuterpart llr. I.A. s.i .. , Cid.et, 
TecJmoleo Diri.aioa, Billl-nv. 

Sba .. npperted bJ ... A.JI. BlmiJQ, Directer, &BI-UV-· b7 
Jlr. Cearade I. Dial.a, Project Adld.aiatrator ad ai.- ~ llr. Vic•t• c. 
Lari._, SJm'&, UllDJO, m.ta. 

The C•ealtllllt viabe• to tballk all the abnc ._ti•ed people ad all 

•taff at &DI-ftV fer tbeir ce •rati•, frieadlia... ad wra 

11Mpi.talit7. 
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aDI • Bengl•deeh J•t• le.-rch hatitate 

I.JU (TIV) - BemgJHNll J•te l...arcll hatibte ('feclael.egi.cal l•••arch Viag) 

111IDO - 1Jaite4 kti- Iacbaatrial DeTel..,...t 0rgm.au .. 

1J1C • ••1l•de81l J•te al1a CerpwaU• 

mi - J>.Jeiac ad n.1 ... 1111 Depart8eat 

'fC - Teclad.cal ~ ~t 

c - m...l8tz7 ~t 

pp .... Pil•t Bat DepuUeat 
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i. Iatredllcti• 

'2li• project et the Tecbaoleglcal le .. arch W.ag ef the ""•gladeall Jate le .. arc:ll 

wtitllt•, wbich ceme• vl.tbia the VaitH latiou Dffel.•JIM•t Preen- fer 

a-•gJadMll .. 11u tJat, a1a et pnn.dhg ..c.uace te 4"•1-it tu oap.biliti •f 

IJII f•r tecbaeleglcal rff•al'Ch ucl clnel9119eat wrk relatH te the )th-Acta ef 

the jllte ......tactui.llg iadutrr. !'be C.ual.taat•• 1'U't of the preject ia iJl tM 

field et chemical pretnataeat, bl•cbiac .. qeiag, rriatiag a'lld fiai8hi.Jag of 

jllte acl j•t• predacta. 

Je•gl acleeh ia ne et tbe be•t predlacera et jute ia the wrl' ucl ••ta areaa4 

~ •f wrlcl j•t• reqair ... t. a-t 62' ef the c:oatri .. fereip achage i• 

Hftecl bJ ezpertiag j•t• acl j•t• pecla. 

Ia rlev ef tba iacreuiag cempeti ti•• frem .,-.thetica, the aiateace ef the jute 

hdutl'J' will depend oa the iacre ... ef it• precbactirlty ud the cleTe~epaeat 

thrngh re•earc~ •f better prechacta ud aev ad-aa••• The chemical filliabiag et 

jate pea baaed n the lat .. t teclmelegiea9 i• a •al.able facter ia the illpre•e

•eat •f jate 1aru aad fabrics fer beth the lecal and the iaterutioaal market. 

!he idea te ue jate bleacla with .,-.tutic tibrea ealargea the reqair•eata fer 

uw (fer j•t• llill Jnctice) fi-1.Uiag teclmolegiN. 

Thia !echaical iep1rt Anl• be regarded i• coajaacUoa with the prnieu oaea, 

elated: FebJ"UU'1 1982, a.c .. ber 1982 aad llarch 1c;J4 reapectbel7. !be F .. •at 

repert deacribea the atatu et the preject ia. the field ef chellical f1Diahiag •f 

jate ad j•t• gMda ia 1984/85 • 

. 2. Fiadiya related te the ChN.i.cal liai•bi!f et !enilea ia BJll-'l'RV ia 198lt/85,. 

Ill 1984 a aev I>Jeiag Labcilrato17 ucler the __, .. at ef ~. M.A. Sala .U 
Dr. U.11. &bchallall bu beo ergald.aed. It ie eqaippM witll the buic laberate17 

it .. • bllt in erder to t:arr'J ftt tile r...arcll. wrk ia a •r• aepbiaticated 11Uaer 

; .. 

, 
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- Sheariag Yiaceeeter 

- Lac .. ter 

- Trneliag ld.creacepe fer aeasariq ceatact ugle ter determabg the nrf ace 
free eaergJ 

- !euile •tremgtll •ter fer JV1l ad ruri• 
- lefiectaace Spectrepb9t .. ter fer celnr ~t ud -.tchiag, 

vbich ae.U air-c•ditiolled reem. 

It wald be al.ao uetul te haTe ae leuteat iaatr1111eat aader f.,eratioa in thia 

laberat•r7• The exietiDg Ielloteat i.Aatraaent require• r91'&ir. 

2.1. Laboratorz and Trial Productiea racilitiee 

Ia the Pilot Plant Deputaent ill 198~ the Fabric Mercerising Machine (Vaka~ya 

Ltd.) baa bee~ b.,taUJ.ed. From the aechanlcal peiat of new it ia uder epera-

tio• 'tnat in •• ~•• to that so• coataiaen are aeeded. fheae l~ aade 

containera rill be deliTered in a abort ti•. 

The V&k&7aa1a'• Mercerizilag Machi.Ile i• a alack cbailalen •chiJle. The aaterial 

apto 56" viclth ceald be prece .. ocl. Thia aachiJlo repreaenta rather a ..all.er 

it• ia cempari .. a rith the big aereerisiag aachinea deatinate4 !er eottoa. 

!owner, the capacit7 of the •chi•• it sufficient for thr. BJII-ftV reaevr.ll 

work parpe•••· 

IJ.thvagll actuall7 the deciai .. to prec:ure aad inatall the Sh•U'izlg azad Singeing 

Machin•• .. well .. tho nat Sdeoa Machine and a st ... er bu been peetpoaecl 

it wald be adriaable te bne ncb achiaea iD BJII fer the future. 

lcce:.diag to COl'!alll.tant'• preTieu Teclmical Report a "l•llimg-deTice" fer the 

"Pa~-i•ll" •tbocl applicable fer .... kiada et doaisiag, bleacbiag, clJeiag aad 

resia fiaiahiag proce .. ea •boal• be pat iat• aecheical epel'll!tiea ud lecatecl 

ia a he .. ted cbaaber. Till aew ao presr••• bu be•• aade ia thia field.. Al .. 

/ .. 

, 
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kceriiag te c:..nltaat•11 e'NerTati ... ia 1985 th• 11tiliat!• et the •cbiaff, 

actull.1 ui•ti.ag 1a PP Diepartaeat (Jigger, Padtiag mugl.e, Steater, C&l .. der) 

1a cempari11ea te the preTiR8 JMra i• rather peer. 

Jt great u.J. of clwml.cal.a, c!J'••tutf • -d avxUiari• aeceuaJ'1 ter chemical 

fi•iebi11g ef j•t• geeda .. t be lmperted tree the '9TelepM ceutri.•. ft• 

lecal predllcti• la tb:la field u •till •err pMr. 

Ia Ceualtaat'• pnn-.. T..aical leperb the re.-rch projecta •f DJeiag aa4 

n.18biag, Tecbaial Chem.•t:rJ atl Mlet Pl .. t l)epal"taeat• baY• beea diKUaetl 

la 4ataila. W.., et thea are tile leag-tera preject. (He the Vert ~ 

fer ig85} tblla la tbi• repert •111.J t!l6 mi• fiela •f actiri.ti .. ba•~ bees 

atr• .. -'· 

TU Teebaical Werk Pl'9sr-e •f BJllI-~.iV fer the 1aa.r 1985, wtlich refiect• the 

Iaatitute•a actiYity i• .. follevm: 

Vork Presn- ter tile YMr 1'.!2 

Ia tb.e fi•l' of chemical liaiahiJag tho followiag objectiYe• are iacluded iato 

the 'hclmical Reaearch Pregr .... : 

ObjectiTo lie. 5: !o dnolep .. thoda e:t &eiy/priatimg of jute products. 

Thia objectiT• ia di'Yi.de<! late fiT• pr•J~~t.• 

ar DeT•l•p!!•t of pr•troat..at .. t!led.a fer j•t• product•. 

a. Ilea.isi."\g ucl acellri.ag ef j•t• •t•ri&l.a iacl111iag ui•• ad blenclod producto. 

b. Ondiaiag ad :recmciag •tb9u of bleachiag ef jut• •terials iacludiq 

uaioa ud blead9' pl'9duct•. 

/ .. 
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c. &tudi•• •• tb:t fut.•• prepe.rti•• uul ••i-el.op11eat ef atuciarda fer j11t• 

d. To HAAH eel.our cballge, chi. te light accor~ te iatenati~ul. acale 
aad ..aggest sta1icla.-d for jute. 

~ Dnelepent of ctri!g fttbods with colowi.!g 'lll&tter& of iadigeaou 
r•H?Jrc:es. 

c. Dal.181• 'lJf the ~·• ad pndccta. 

Dr Dnelepee•t of c!y•• and chilld.cal for j;ate and allled fi'bro rr•cbzcta 

a. Preparation of new qe• for jate 

b. Modi!iutioa of •x:i.atiag d1••· 

aetbeda witb di!!ereat c1aaaea es fer ute 

a. &t~diea oa the priatiag properties ef different claaaea ef ...... d eet.a
bliahiag st£11dard and ecea..aic priatiag aethoda. 

b. StvcliM oa the !utneaa properties of the priata. 

ObjectiYtt llo. 6: '?o c:bane the chnical and phzd.cal cbaracteriatica of jute 
'bz chff:ical •au. 

Thia objectiTe ia di'rid11td iato tnree FOjecta. Oae of tba is conaected vi th 

cbemcal tia:i •bing i.e. 

Pf ti'tect oa aluli on jute -teriala. 

ObjectiYe I•. 7: !o i!!pre.e the 11&rkdt petenttal ot jute product•. 

11 project• beloq te thia ebjective. Six ef th .. are eomaecte4 vi.th chemical 

fiJliabi~. Tll.7 are: 

/ .. 
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Dr, TC Phetochemeal atucli.ea of celear c:baage of jute -terial ud prn•
U• •f 7ellewiag. 

PP UM •f j•te u reiaf erc.. pl.aatic •terial.a. 

ad 
DI' n.a.t ataMari -.hiag -V clrJiag Mtheda fer ~t• prHlacta. 

a. S.bldiff • the peHi'bl.e uee et textile fi•iaht •g •teriala ia j•t• 
predacta fer specific -' un. 

b. leTelepmeat •f fire reterdut prec .... 

ObjectiTe ••· 8: !rial prodlacta market nal-ti•• ad tecbaical Nrri.cea 

The cheai.eal preceuiag iacludiag acearillg9 welln.iaatioa9 bleacb.iag, 
ct:eiag, priatiag aad tiaiahiag of j11te fibres, 7aru and fabrica (beth all 
jute aad blenda "1th ether fibres) aa well aa the cl1eiag teat• .. d ual.7sia 
ot 4:.1•• are iaT•l•ecl. 

O'bjecti•• we. 9: M:l.acell.aa .... 

'fh• preceu fer pr'Haetiea of brudiag iak ia iacluct.cl • 

.&ccerdiag te tu UllIDO jeb deacripti•• DPllGD/15/013/11-52131.7.B Cretva 

miai•) j•t• ceualtut n 41f•iag aad fiaiabiag ef j•t• uul j•te prMlleta9 

attac1'ff te the ••gladeah J•t• R•Narch IMtitute (Tecbaelegical leanrclt. 

Vlag) at lllUa ... ozpeot" te wrk with ti.. c.uterpart peneael • tu 
1-pnwwat ucl U...elepmeat •f prece ... ef blMch1 llCt clJehg, priat111g aa4 

t1aiabi11g •f jtt• aM j•t• predDcta. 

ia the field 

I•• 
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ud Pil•t Plat Department• regardiag their -range of reeearch work ancl -

their facilitiea. 

Becaaae of the shortage of time (11 ~ ·~ in Dhaka) the Coanltu.t 

mad• the geaeral .arY•1 of the Iaatit11te•a actiTiti .. 1a the maia fielda 

ot cbelli~ fiaiahiag, follove.t by diacaaei•u oJL •elected tepica. 

As a vbol• the prosr- on reaearch 1a the ftelcl of chm.cal finiahiag et 

jate ucl j\lt• product• ia goiag oa according te pregrame. Here, the 

great coatribGtion of llr. MJ. Salu, Cbief of !ec!molegr Diriai.oa ia to 

be .-pb••iud. 

Compar1ag the ren.lta achined ia Yari•- fielcla of !iJU.ahiag it ia ni4leat 

that ia 198i./85 th• atteatioa bu beea pai.i eapeciall1 te dyeing an~ ad

fWahiag. Thi• fact 1e udeubtedl1 ceanectecl vi.th. the retu.n fr• abr .. d 

ot Dr. ~a.M. lbdl1llah. Ki• Ph.D • .ark -de at the tJMlST i• th• traitecl 

llqdom wu couectecl vi.th the aeclwdea of 1elle'Jf'ing pr9C••• et jute. Be 

bad tried Yariou atabilisera u• fo\Uld certaia excited •tate queachera 

which ha•• out•taacliag prepert1 for atabilisi&r jute. IA further expleratioa 

of thi8 Ht~d he diaco•erecl a raage o! highl1 photoatable cl1ee for jute. lat 

preaent he dyed ia B.THI about 100 yards jute fabric with eae of the pbot ... 

atable dJ••, bued oa a:Ukel collpOWld.a. It 1• real.1 a break•throqh ill j11te 
which 

ll7eiag, u it f'altilled the aeei of light tut ~·~cu be uecl for -11-

ce•ering, tunillh cleth aad siailar fields, where light r .. tne .. b highl.7 

aeacled. Farther reaearch work ia thi• fielcl •• a pilot plant •cal• ia atreag-

17 recomended. 

Irrespecti•• of the aetal complex fi1e1ag .,,.. ether kind.a of qeatuffa ha•• 
beea actuall7 prOYecl. !h•1 are: Hlectecl clirect, ba8ic, reacti•• aacl u.oic 

cl:.J••· Solle Rlphm' cl:.J•• bu beea prniousl7 tried oa a pilot plaJlt acale. 

~ u iater•stiag project "DJ'eing vi.th iadigenou• colour aatters" 1• 

iaclude4 iate the work pngr.... tor 1985. Por the preper work of the !J1eiag 

Laborato1"1 a Colour &tlaa 1a DHdecl. 

ror •dera ti&iabiag of jute gooda ••• reoia precondnrate• are require4. 

!be •ert important loag tena project "!• ••••lop auitabl1 re.tA precondeaaate 

I .. 
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tor jute •teriala• bu be .. completed. Thi• work v1ll 'b4t nblli~ted to 

tile 'lai•eraity of Dhaka ia fora •f a diMertati• paMr for Ph.I>. of 

Mr. Jlaral. Jain fr09 the th• Chelliatey Departmeat. Beuuae of prem,.i.zg 

ren.lta on jute pea b7 uiag the v•- acl Mluliae precosdn.aat .. the 

pNCeu appears te ba•• c_..rcial peeaibilitiea ud udeubtodl.7 "111 oe 

able to i"41prne tile quli t)' of j•t• poda by ..._ of locall;r -de chellicala. 

a iahreatiag project i• alu goiag en ceacen.iag with arable {wuh fut) 

fir• retardaat proce.. !or j•t• proctacta. 

la order to t.prne the reailienq of j•te carpet bJ' chetli.cal ••au th• treat

•ent with epichloreb.Jdria ftpelll' oa tile alkali trutedt acoured ucl bleached 

jute fabrics baa been pro•ecl. the wreaae recoYe?'J' angles and the loaa ef 

te1U1ile atrength paraaeter• haTe been aeaeure4. IR coaaultaat'• opiniMl 

it would be adTiaable to carrr out aoae aore •.xperiaent• "1th reactant type 

chemicals baaed on cycleethJloe ad cycloproPJ'lene-area. 

Ia PP X..partae~t a great ~•t of all jute and jute cotton wlioa !abrica 

ha•• been proce ... d (bleached, woollelli.secl~ 41e4/pri:ated and finished). 

Some aamplea of jute/pelyeater aad jut•/acrilic blended 7.r.a aad fabric. 

ba•e al80 been cQ'ed.-and finished. 

3.2 C~1l81l.ltatio .. 

The direct connltatiou and actfices were gi.Tell by thfr conaultut to the re

•earch werkera ia BJRI-TlN. Importance bad b ... giTea to t.~e !•lletdq 

nbjecta: 

- The role of tibr• coaatitueata ia phote-1ellowiag ot jute a:id ita preT•~

tioa (peaaiblo tepic for Ph.D.) 

- The phot••tabl• 411•• 
- 1>1'•iag vith aolected basic d)'•• 
- Oae-bath d1eiag with asoic coabi .. tio .. 

/ ... 
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- studie• on der11&telegical ef!ect of telCtil• pre4uet.. 

- J'ire-retardaat fiai.•biag ef jute goeu 

- The preductiea of braadiag iak 

- !he reaili••C1 ef j•te carpet. 

Special apbaai• baas beea gha t• tile diuertatioa work fer Ph.I>. preparri 

f.,. &JRI fer the tJaiTer•.it1 et Dhaka b7 llr. Jlarul Ama from the Chemist?')' 

ncpartmeat. The couul tut•• com.eat• oa this work titled: " Chemical 

Hdificatioa et j•t• fabria ~ crea.-liakiag reaetiou" baTe beea direc~ 

d.iacuaed ia ••tail• vi.th Pref. &. Jabbar llillll aad the pther of the verk. 

4. Coaclaaion aad Rece ... adatioaa 

4.i sumarz 

The Bangladeah J11te Research Iutitute (!echaological Research Viag) at 

DbakM actiag aa the G0Ter1U1eat !Datitute i• aev ia a good peaitioa to 

aadertake reeearch aad deTelopment work i• jGte .. terial.e OD a 4az'ge acale. 

The aHd !or the •nelopment of aew jute preducta baaed en the .... tecmaolo

g:iea can be realieed OD a pilot plant acale ia the field et choical pre

treatMat, bleacbiag, ct,eiag, priatiag and tiai.ahiag. 

Ia nmary it cu. be Aid that the c:Urut reaearch pngrme at BJII-'l'RW 

i• the field of chelli.cal tiaiahiag et jute aacl ~t• product• ia renectiag 

a t.read teward practical erieatation aad iacbaatry atilisatiea et reaulta. 

Beve•er alewl1, the pregre .. en research ia thia field ia goiag oa accord

iagl.7. 

4.2 Reco ... Ddatioaa 

Beprdiag the actual atatu of BJRI-TiV. ia the field of chHical !iaiahiag of 

jute and jate poda, ia order to achine the beat re.ult• ia !undaental ud 

applied reaearch work the couultut nggeeta folloviag reco•enda.tioaa: 

!!!,•arch vork orpm.aatioa 

i. Ia respect to better c~uoli:iatioa of effort• it would be adnsable te 

/ .. 
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dct•raiae the ti .. liait tor aol•tioa of iadiYidual. projecta. ~ •t th .. 
1-t toe loag. 

2. '?be teu of reaearch writer• froe differeat J>epartseata, P'"PP•fl 

accerdiag to apecified ebjectiYea, ahotald coatiJuae the ... ti ... at 

i ... t nery 2 maths t• tiKUU the pregre .. aad ditficultiea (if ~) 
•coaatered ia the research writ. 

3. '?be reaearch tiadiaga alwalcl be Rtillaed ia the rel.,Yaat iadutri••• 

i.. It ia atill uce-..ry to ceatiJme t• U....trate the chellical te"

lea preceaH• to the jate iadutry aad te collduet .... traiai.Jlg c•v••• 
tor the llill perHuel. 

5. It ie actfiaable te giYe pref ereace ia the Amlual Rsaearch Pregramae te 

projecta order9' or ccnustracted ~ priTate or goYerue1at jute mi.lla. 

6. The direct Yisits to facteriea pai' by the teu of BJJU'.-TBW aeaior 

research worker• together with the U1'IDO/OKDP conaultaJLta, appeared 

to be Yery useful for the better collaboratioa between the Iaatitute 

&Ad the Jate aad Textile Iaduatri.._. 

Research Projects 

i. Ia the Work Pregl' ... e fer the 1•ar 1985 an 1-portaat change ill the field 

of chell:ical tinishiag ia to be emphaab.ed. Dae to tbe experi•ata •de 

i.a Spiuiag and Weariag Departmeata ceuectecl vi.th bleadecl jute gooda 

with llUl-...Se, e.peciall1 1111lthetic tibrea the elaboration of aew aetheda 
o! their !illi.ahing i• aeeded. 

2. To the aost impert.11t proceaaea, which need special eare belong: 

- the •t!wda fer pre•eatiea of 1•ll•viag of natural and bleached jate 

- dnelepmllt of pbotoatable 4,-ea tor jate (vi.th regard to the PP pro
ductioa scale) 

- deTelep11eat of d7eiag .. th9da for 11ai•• and bleaded preducta 

- dnelep11eat of priatiq •thoda 

I .. 
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- th• impre• ... at of reuli•ce ot jute carpet lr,r cheai.cal ••ua · 

- de•elop11eat of tire retardallt prece ... 

}. Jller• atteatiea aheulll be paid to the publiedi•• iA the Bngladeeh J....U 

of Jute Fibre Research. 

~. h aJtJ cu•• it ..Ud be adTiaable t• pre .. at the resul ta ot research 

ill•eatigatieu iii. gr91i• iutead of le11g tabl••• 

Equip!ent 

1. To car13 cut the research work more iateui•el1 ud in a 110re •ophiaticated 

-.mier it would be aclTi.Able to equip the aev organized Iqeiag Laborater,. 

vi.th a Retlectallce SpectrophotOlleter and a Barati.Ag &treagth Measuriag 

Equipmeat, which aeed the airconditioaed rooa. .i .. teaaile •trength aeter 

!or 1-n ud !abric, a leucoaeter, Sheariag Viscometer and a Special. Micros

cepe !or deterai.Jlillg the sur!ace !ree energJ" would ~. useflll. The alread1 

existillg but not uader operation lenoteat instruae~t require• quick repair. 

2. For the next •tep o! impleaeatatien of &TRI-TRW the precur .. ent of a whnle

width •t•-er, a singeiag •chiae, a fiat •d••• priatbg uchiae, a eyli.ader 

dryer and a Rolliag-de•ice !or PP Departaent !lhoald be considered. 

3. The actual.11 exi.atiq •chine• like jigger, paddiag ungle, steater, calender 

ia PP Depart•eat •bould be utilised .. re iateasiTel1. 

It. For the priatiag procHH• 809e aev .ere~ e8J)eciall7 4Hignecl te the aeeda 

et ~th iaternal aad external urket are aec•aa&r1· 

5. Te keep the jute textile productiea a u i~'tenatioaal lnel it ia •till 

nec•HU"7 to dlarge the range of applied 90derll ct,.eatuf!a and aunliari••· 

6. Ia rellpeCt of the pe .. ibilit1 te use the blenda et jute with 9111thetic !ibr•• 

!or gal'Mat• ad ether aev •d-a••• it ia rec~nded to nppl7 the 'DF aacl 

PP Depart .. nt witb disper•• d1•• (to 11ee along with otb.er ld.ada of ll1eatutta 

..U.tabl• tor jate). 
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- Diepartve lnm PelallC a• eatrr t• chat,' 

- Brietiag ia ft._ 

• Departve frse Yieua te Dhaka 

- ArriTal ia Dbalra 

- iniew ef the Dr•ing ad 1'1.Di.ahiag, '!echaical c:Mlli~ 
ad Pil•t flat Depart.at• actiri.ti•• 

- C9Maltatieu witll. IJBI {ftv.) ata!t ...t>era. 

- Arri•al 1a Yi•ua 

- Debriefiag 1a lieua 

- Completi•• et ...tgmmeat 
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