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lOTROPUCglOB 

Bfcnglaaean rfiiik^ tu  o.ie  oJ   tú© j. por „vit and sioet 

deprived aa'w'oxjr»  oi   ¿ue  vorJrf,    I*,   h• h*on t» food .!•- 

fielt country  cor nary /oars »ad -,he acutoneee or the 

problwi his increased rita  .lie ffro-rth a population at 

an »anual rate  o.r ttree :xrc«m..    Taarly par capita in- 

ooae is about $   70.    About twenty tare* ailiioii «ora« 

la ondar culti vati ou.    iloode affect a third of thie 

•oraagc each yeer,    3oa« lari;  CHU be aiü IB cropped up 

to tort« tine* during a year bat production »till ia 

inadäquat« to neat coteu fool desande.   Fertiliser uaa 

ia relatively new.    During the 1962/6J orop year only 

twenty aoven thouaaud tone of nutrient ware uead«    Uee 

inoreaaad to orar ojue hundred .mei »?«Yenl;y five t;houeiuid 

tone ia 1972/73.    Moro wouK Lavo been uori if the fer- 

tilisera had be*n available.    Uck oi foreign exohange, 

deorcaee in rtomeatic procuration 01   fertilisera, inade- 

quate transport  facilities end aaoy  other factora hare 

been responsible iu the lititAtlone in fertiliser use« 

flMILIZEg IMJlDftTPflj 

There ara loar fertiliser production unita in 

BsAcladesh.    The plant at Janchu«and produoea both area 



und cijaoiúi» auLpu^«  "-i   *.•>   piwit at- G'.ci UH(.I produce» 

urea.    Two triplr «?n#».7»;ioopluiuc planta  toe  Jncatod at 

Chittagonç,    Tli« yM«cbu¿oji;!   uraa plant, proiuceu at about 

S? pere en j of  !•:,? o.-n^i e.^oifcy of 106,00'.   tr>na from 

196¿  ¿o  1970 but pfi-ior:«:iic« topped to  }0 to  6C percont 

exter laonrctioo.    'ilbi   jluni; now r^ela »oüernijjaticn and 

balancing, »eu. replaceront  oî SOBO or iter worr  out seoti 00a. 

The Gh.ora*al plant hnviar, tei arjmul capacity of 340,000 

*oaa w&s closed domi daring   tra war «tf liberatimi free* 1970 

Khan acceptance tessa vere  completed until August 1972 whan 

it was restarted.    /Production has been SO to 85 perçant 

capacity for shovt-fci;* periodi.    Long opcrrtaon hpa not 

been pocaible because o; veduiúc».! prooleaa and ita effect- 

ive eapao.lt? h-.* .-«*•• UCJT  ;.<•, «brut 80 percent of the rated 

capacity.    Tbo *ur.in.i& ',ourol. rcoci oí th.   plnnt auf fared 

a aerere oxploeioü in í>pí,em>er '197*? «¿ten *;ne plant was 

bain« rsatarood *fóer e »lanned overhaul.    It reaainad out 

of ocatiaeioa for aìtont a yoar for roplac«ne«t ana inatsl- 

lufcion oí tue wontíol roac e^uipaast ana inetruaents aad 

-conatruotion oí tbe entrea roo« buUding.    Tho plant 

rroeuaed production in the aídeu« of June 19?5.    The pro- 

duction of triplo aupor-nhespfcate bara not been rery en- 

couraging ana auccetsful.    The eaaller plant having a capa- 

city of 32,000 üons i><?r year waa not aola to handle phoa- 

phate rock from Jordon beoauae of the high chloride oonteat 

or tbe rock.    Therefore this plant baa bean cloaed since 

tha trial runa in 1%ö, a a tbe type of rock ior which the 

plant was aeeijrjwd, nearly, fionda rock phosphate, could 



ttot ba procurad.   The larger plant he rio* an annual 

aapaolty of 1¿0,GOO too«,   Enough onplatoä Just bafora 

tao »a-,  atart«>d trifl pn luctiou  .n Jon.   1974  and ooa- 

••relai produotiuu in 6*ptaab*r aftrr hiailar roci pboa- 

pfcata war« cbtainad troa tforoccu.    indiganoua production 

af tan four plants aa wall  AB iaporta of f-wtili*ara aro 
flvan la Tabla». 

Da api*-,* th<» tripla »uperpboaphita plant« at Obit- 

tafoaf,  «ad in «pita of tha  fict that tba largar plant 

laid baoa in production «inca Bapt«abcr laat yaar, aoat 

•X taa paoaphata fartiliaara, aa »all aa all potar* far- 

tiliaara, ara laportad.   Also prior to raooaniaaioalag 

of tha Ufeoraaal plant in 1972 ona-half or mora of taa 

ni trotan fartllitar wara i aportad.    Alaoat all facili- 

tar la imported in lin* Juta baga, eithar through the 

P«rt at vihlttagcng or »t "aalao, ho*a*ar,  in 1966, 10,000 

toma of tripla auparphoap.h*** WPS rac«irod la bulk at 
Oalttagong. 

Tnia papar la concerned aith tha «xploaior oi tha 

aamonla control roaa of tba Ghoraaal fartiiiaar plant in 
•aptaabar 1974. 

Oonatruotion of tha uraa farti litar plant at Ohora- 

aal «aa atartad la Saptaabar 1967 aaa tha first taat run 

•afta la July 1970.   Tba plant «aa daaigaad and cosala alonad 

by tha Toyo Engineering Corporation and aohiarad daaiga 

ooaditloaa at 600 netrio tona of anhydroua aaaonla and 

1,157 «atrio tona of uraa par day (3*0,000 at/yoar;, 

during tao parforaanoa run fro« Auguat 21 - 27 1970, 



The  urea JYictoiry   i e located  or.   th*   "l'or oitalaJctiya 

»t Khanepur,  ¡oiaai.,   li   +,he àinisxc:  uf ììJCC.L   "id j « a 

3ìli-«uetaìu;;ifj c.-aai-:^; t,>  v',i;i^e w.t/i L <.•.; .j > mç t  soi»ool», 

« shopping ceau'jr,  if-rt-atv.   (- • •; , ..tier«,  Liutna »ni 

other accollila»-iti. ja.,  u**   «1  o,/'  t'u  pors'iiniiì   .^per^ting   the 

plant.    The f'.ct  tj c-7»rn » ^o<it   '^0  vu-e e  ,i.v, e-sat TK 

23 «3* oroxea (| AU,4 ml J lier. >  at.  l'A   prin-j. 

Tbe  aaaenia-ur<. o   ; Ur¡f;  is .-.<-3tp: »»UíJ atJt;o»<it^d «od 

haa OBI armonia tr.Un with 4wc   f:wonj.n  eyntrft.'ìL':! roovtrtwc 

anu  ont urea t,-i\r.   .<.i.th  tw:   urea   ^"ntheaij rfoctors.    Hat- 

Ural  gae fro* tue Xiu'.« ^ns fi^.d  xa pi ¿ad  t<-  the plaat  sii« 

and le used aa th'   rav. ««tericl leu«   -¿Le pr^uocìon of aav- 

ionia eyntheeiçi g«*, ta wull  as s  source of power lor jap» 

exating ge.a turoim. «LI eh proa ic* tíie plant electrical need». 

The gaa »hier, le prijrtvi L¿ nethnn* la couverte i/ito u 

mixtura of nitrogat. tnd hydrogen in  the proper proportione 

of purity for ayntheKi/.i^' to «aœonla  bT treetwent in the 

reforaiaf *n<1 parificati on asctiona  of i,he ammonia plant. 

A : ori* on of t\» carbon lioxifle needed oa feed atoe« 

for the production 01   urea I» oDtemed from the r« lorain« 

and purification ate OK ouj.inrj aun ¡iotia  produotion,  Horerar, 

additional caries, dl-oc:vae oust be obtnined ia order to sat- 

isfy the needc. tor ur*:  production,  una thia in en«orbed 

fro« flue gaa lenriu/ tu« reformera. 

liquid ammonia .md   :erbon dioxide are reacted andar 

preeaure in an autoclave to icra -^maoria carbamate wnioh 

dehydzateo to for» urea ana wai.er.    astrerai purification 

etepa ar« carried oit to asperate tiri.; r*prooeaü the dia- 

eolred gasea and ti,e  -liiconvsi te<s aaaoíiiu* carenaste fro« 



ta* «TM  NlutlM, 

UM Oaeraaal »last aaa OMlttH ta protaat prill»* 

praiaa* «it* • lav Marat Uaaa atoa 1»>.   fa aaat tala 

raaalraaoat, tko «TM oelat*aa 175») ia fi* at YMO« 0*7- 

etaillaet, taaa riMltH aa* oaaeeatratat to about 99.9% 

tofara tola« prill«« in« « aaellag torn to««« * aatara 

la aalgat. katoait faaa pravità air MI MM» up tkroaak 

Mo toaar for aaallag «at aartaalag of tao prilla «©ring 

tamari «aro«*» tto toa**. 

Tao prilla learlag «ka taaer aro aaroiaat te raaora 

plao 6 aaak «tarai a« aatarlal ttoa aaolai la a rotary ooalar 

aat aaafajat «a tola atora*» or ftlraat to tao baiala« faai- 

lito.   a titoalllflat tteraga ara« la pronta« far ab a at 

90,000 ararte taaa ef balk prodoat.   Tto bagglag faaility 

àaa auffialaat aaaaaitr ta bag tarea ahifto protaet ia tv* 

afclfto af afaratloa aat aaa atarea« for 10,000 aotrla taaa 

at kiejgit prataat.   Prilled vaa la Uggii la 25 or 50 kg 

aaliaakrlaaa liaat Jato baga «hiok ara aaalat by eewiag 

Ito aalyatkrlaaa bag liaora aro preaeeet ia 

lata fraa tko plaat aaa ba aalpfet eitaer 

br ralla«,, eaaetol aalpa, or bargao fraa tao plaat «aarf. 

A flva alla apar relive* eeaaeete tko plaat »'gglag feaill- 

i aaa «aaglataak vailvaj eyatea at toagl etere rail 

la eearealeet ta »aat eeealoaa of leaajlaieak 

af ama feaaaeaatrer, raaaa, aaa tto la«ar aagaaa libara. 

**** »»¿paaat to ato «art of tala rlrar e/atea aaat to 
lt farriet aaraaa ato river, aat roloaiat la rail 

alto tlf f araat traot amata. 



ïbt plant  output or baggad product o an oa load té OB 

aargti or coastal atipa fro» docke aoaaaotod to tat bagging 

facilititi by a convaylaa; ayataa.   lovarar, taa haadliag at 

tha «barí atad» iapro*aaaat.    The loading conrayar am «i 

traaafwa tha attoria! froa tha oaarf to tha snip or barga 

is aot aaiily ad Cantatolo to aaka allowaaoaa iorcbargta in 

tha rirtr lavai.    Quito oftea baga axa brokaa boaauat thay 

art alionad to fall eararai faat froa tao diaaaarga aaa af 

tao eoatayar* to tha daolc of tha barg« baiag loadad rataar 

tata taking aacaaaary adjuataaata to tha coavayar haight 

to prartnt tai a fail» 

Although tba Ghoraaal urea plant aatiafaotorily paaaad 

tha aooaptaaoa taat ia 1970« it haa aot parforaad «p to as- 

paatationa aiaoa that tiaa.    Tha plaat was atout dava darlag 

taa vir aad aaa aot raatartad oatil Aagaat 1972. rrodaatloa 

ama ultappoiatlag «ou xa May of 1973 tha Tokyo laadnaariag 

Corporation, Japan, «aa glraa a ta« hai cai aaalataaca aoa- 

traot lo adYiao ia-pUat oparatioa.   Oparatsoa at tala plaat 

la etili aot aeoaptabla*    Tao higaaet afflaiaaey rata« ob- 

tain»* hara boea only 80 to 85* oí capacity aad thaaa ootid 

aot ba taiatalnod for axtaadad parlada baeaaaa of aaohaalaal 

fallar«! and etaar troubloa« 

fat axploaion ocearrad «haa taa plaat «aa baiag 

attriti aftar a plaanad overhaul«   At tha tiaa of tat 

piati«, coadltloa of tha plaatt «art aa follow t- 

la)    Zn uraa Plaat, laaart Oa§ Oaaaratloa Plaat aad 

of Ora» Bollar (13 Kg/«« *«) «**• 



(a)     la limi* Plant, Inatruaent Air Ooapraaoor «aa 

riMJiii and tao Auxiliary Boli« (100 Kg/ea 0) 

«a« unir atta« flushing operation at a praasara 

of sboat 60 lg/oa20.    \boat 20 to 30 *;oas par hour 

stasa was ranting through taaporary pipo installa* 

fot tala porposa«   Tha Aiuti Ilarità for tha Bailar 

o.g. Bollar fase fatar Paap F or e ad Draft fa* 

(Turbino Driron) and Doarator «ora attuar Borsai 

operation« 

Ali tao 0 a tal j at faaaola sxoapt Doauli uritatioa Catalpat 

Tassai s.g. 1st Ha formar, 2nd Bof ornar, High Tsaporatara «hi ft 

Oasjtsrtor, Lo« Tssparatura Salft Coatartor and Botasaator «oro 

asola* «ith Innart Osa at a pressura of about 1 to* Xg/aa 0* 

Tao Deaulfurisatioo Catalyst Teasel «aa a« al ed «ith saturai Ose 

st s pressar* sf about * Kg/ca'Q. 

Tas tsapsraturs and praaaura of Batural Ose at different 

ssotloss of tao plant «oro ss follóos st tha tin» of osplooloat- 

(a)     Ta Bollori- tuoi IoaAsr IT •eaura «ss 27 *%/m2Q* Prossars 

is ressoed to 7*0 Xg/oa20 sad thon to shoot 0.2 to 

».«XgWo. 

<•> to loforaori- fool HO Header prassara «as aboat 27 lg/aa20. 

Proaaor« is resuoed to y Ig/ea2« sad thaa ta shout 0.2 

to O.a lg/ca20. 

la)     Ts Power Pianti- Pool MO prossars «ss shoat 27 Ig/oa^O* 

ruaaara is resuoed to about 11 lg/oa20 before using la 

tas Tarbiaaa. fas oorreepoadiai temperature st difforoat 

Prosaaros of fasi M «aro ss airen boisât 

X) 27 l#yta20 aboat 25°U. 

U) 7 r«/«*2» - sboat 19.50C. 
il) 3 InVcs/» - •*••* 1»00 ïf 
¿W 11ÎO Xg/sa& - aboat 15*     ^ 
•) 0.2 - 0,6 Eg/ea 20 - about 15°C. 



s 
Cd)     Tho fatar Troatnont ilut and ta« Fatar float 

rvaaiac neraally. 

fifôiMafc 7AVH 

Ta« oaus« of ta« aocidoat 1» aot vory aaoa «loar« 

fooalblo CULMS Mgr bo «ay of ta« followingi- 

U)     by oxplooivo aat«rialo with « vi«« to aabotafiaf 

tao plant* 

(b)     natural gaa axploaion and Pâturai Oaa niant aar« 

oca« in aanonia Control Boom through Ia«trus*st 

Air Liso.    Maturai »as List la ?o«or Plant haa got 

lB*or-oon»«otion tnrough Talvo« with Iaa*ruaaat Air 

Lia« «au pr«Battra of Maturai Uaa la that lia« «M 

27 t4/m C »noroao Xnotrunont Air Preaaaro omo «boat 
2 

7 I«/« 0*   Iî «3««b©dy opoao ta« •*!•« of tào Xator* 

ooaaootion Lin«, although tao poaalbUity of *al«a is 

•ory vory raro bocaaoo thia walwo aaa not booa op- 

erato« olac« tao ineoption of tao factory, Maturai 

&aa alaht eoao throat« iBtor-coanootioa la tat Xa- 

•truaant Air Uno and ultinatoly ia tho Aaaoala Con- 

trol Booa through normal bloodiag or Faoaaatio laa- 

tnaoonto aad oouoo oxploaloa wh«n «aaobody llghto* • 

antan otlok for aaoklng.   Tho pooaibility of oporatiaf 

tao Xatnr-Connootlon Valr« io ail oxoopt latoatioaal 

«•«rating with a now to «abotago   tho plaat. 

Jam gir i«!« 
AB a r««ult of tao oxploaioi taoukaaoala Ooatrol loam 

and aoot of tho inatruaanto &aolio tao Control looa »aro 

»«•aitatiag total roplaeoatat of tao lnatrtaaonto. 



2 
Fou* paofl« wor« klxltd IM rboat «irr« oth«r« «or« ln- 

Jartd. Boa« of taoa few« bo«a Incapacitat««.    Taa Mint? 

r«aala«4 Idèo i roo 11 0«rt«ab«r 19?* to 1? Jua« 197',, 

¿urlai r»u«h pwiod ta« n«o àaaaaia Cestro*  K toa ««• con- 

•truot«d, laotruMt« laportoi and «r*et«d.    Ta« feiiooia* 

eoatu «*»• lDvolT«d in th« proc«*«:- 

U)      tbo oMt of Control H 000 T* 0.r¿ allllo* 

lb)      aoat of iaatrtauata aad «orrlo« «ter«« TI -WOaillioe 

próvido« «a VHW graat. 

Doria« tao parlai la »rieb tal« oaa t*lag «oat ta« 

PUat «tffaro« a loa« of 2fc> tkoaaaad toas of protaotlea. 

Xt «o<a« aar« prodaaad at lotit 1,2> alllioo teaa of food 

aralM tao «oat of whlofa at th« th«a latoraotioaal prlco 

«avid aar« boon about M 5 auadrod alili on.    Tana tao loa« 

to tao aatloaal «ooaoa? Ualudlag UM «f produotioa aad 

taa diproalatloc of ta« il«ot aaouatod to « 525 al 11 i OB 

b««ld«a th« oeot of roplaaoroat aaa r«ooa»tructiom «f tao 
Coatool loom« 

*» •**•* to pravaat roatirr«**« «f aaaa, «aploaloa la 

fatar« »aotbar da« to tMaalaal or ota«r tiataat ta* f«ii- 

MdH raoodlal aatlooa aav« bora taxaai. 

U)    Uta» «aaanotloa bataaaa »«tarai *aa Li*« aal laatrw- 

aoat Air Lia« 41 a& ooaool« oait «f low Flaat   ao* 

roaoT«« aatt la «taar plan« al«« onoro dima* lator- 

•«aabaatioaa aar« aat ta«*« bat pronaloa far 

«•aawotloaa alta rabbar aoao »or« tboro. Uro ala« 

(•)    Soaarlt/ ««aoaj«« *•»• bao« tla»t«ao«. fiarla« 



(e) 

Co) 

Ci) 

co 

»EI laisTinrf to« fhctary pr«ai«e«,  phy«ioal chóca- 

las oro K*ing doat of «il tht «aploy««« «ad Off- 

icerà of tfca factory. 

FatrM of "»r«1 •***." ''*"•"* ff **»•* >••** a*J    »or» fro- 

dar."s, incida the Pl*nt. 

Ali cnrloy«» r>«rmR.naot «ad vontracgcr'« Labeur» 

of the f-icoorj ü«T« been provided with tok«r.« %aa 

idnitity cardr  for their identification. 

I.I-.l. recoaaaoiatioaa «bout «eourlty of tuia fact- 

ory w.iah ware not lapl«aoat«d pr«vlott«ly nova tm 

taJcaa up and werk airoady boen Btaxted/|oi»§ to ba 

•turted very soon. 

All ito «aploye»« Oí   the factory a**« bae* aotivat«d 

to cheek lor ta«a»«lv«a «ay «uaplaloua aovaaaat of 

aay personnel iaiidt» th« plant. 

Saoltlne otcrp^d in CoatroL Rooa«. 

Ti • expio«ion at tfc«    loraeal fértil, B«r plaat «hook 

tè« «atlr« economy oi uaacladaaa. Ta« r«al caua« la a ayetery 

*>i»mto wi.*A«» uj«*,*ar» wu J«/ éihxáXj a*iy toobnlcai reaaoa. But 

ita raacaatruetioa was difficult. Iqualiy difficult wm« ta« 

availability of foreiga «soban«« for roplacanaato, oroa 

though thoa« w«re a«d« availabl« oa great a. There waa «a 

•1—1 itag d«l«y of «arerai aenthe hafora thoa« «ora aad« 

avallati««   Iow«rvr, tao Oov«rtai«at la loaklag faward to 

a parlali af prolongad oporatlom of to« plaat follow**« **• 

barlal of ta« daarl« aad th« loaa tao cooatry taf farad. 
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