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PKERfcCI 

Accortili« to data published by th« Food and Agriculture Organination of 

the United Ration* (FAO), »ore than naif th, »rid«, population  is 

insufficiently nourished and a great nu«b.r ar. e,po..d to starvation owing to 

poor crop, in years when natural cala-iti« (drought,   flood.)  occur.       At th. 

sane timo,  rapid population growth, particularly ln th. developing countries, i. 

creating an ever increasing demand for food products. 

Certain scientific agricultural  techniqu.. can increase production yield, 

per hectare,   e.g., irrigati^,   U8e of «elected varieti.. of plants and use of 

chemical fertilizers,  but their favourable effect cannot be fully r.ali.ed 

unless  efficient „easures for plant protection are taken,  especially by . 
rational use of pesticides. 

At the aäJjoc Qoverment Consultation on Pesticida, in Agricultura and 

Public Health,  held at Äoae, 7-II April 1975,  th. Director General of FAO ..tintai 

the total «orld-wide crop lo..- du. to pest. a. 30-40 p.r cent of th. potential 

crop.    Insect, bring about the gra*ta.t part of that lo.., i„ addition to the 

inestimable damage they cause by transmitting .uch di.ea.es as »»lari, and 

typhu. to hu«ns.     It  i, not .urpri.ing, th.rfore,  that insecticide, are the 
»ost needed pe.ticide. in ao.t developing countri... 

The pre.«t study refer, to a nultipurpo.a plant for the production of 

•orne or all of the fiv. orffnopho.phoru. iwatrtioid... dinètho.,*., triohlorpat», 

«l.thion, ethion and diohlorvo..     Th— fiv. product, are a*»g th. -est 

widely used organophephoru. inaacticida..     ft. .iudy,  which « ^ ,. 4h. 

Joint Unido-Ronania Cnt re, contains th. nece.a** .immU for d.ter.i„in, th. 

«Mobility of buüding auch a .ultipurpo.. plant in on. country or another, 

the re^ire-ant. of «t.ri.l.,  .quip^nt and i*our,   plÄJlt .p.clfl0Ätioi|.f 

«d « roncale analyi. 0f tha i«va*—t n.*.. «d th. profit, that can b. 
ratliaad. 

ia^MIBWSM 
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urraoDucTio» 

Oantr»! information about organophoaphoru« insect ic¡d«a 

Organophosphorus  insecticide« are extremely important  because,   generally 

I    speaking,  they have theBe favourable characteristics: 

I Powerful insecticide and acaricide action in  amali  amounts and 
j concentration«,    therefore economical   in use 

' Broad field« of action 

Put  decomposition (metabolism) on and within plants and in maniríais, 
with the formation of metabolites of   low toxicity 

1 Qood knock-down offect on insects 

j 3o.e organopho.phorus  insecticide, are  nxtnmeïy toxic  for mammals (e.g. 

ethyl-parethion)»    however,   in the last two  decades,   less toxic ones 

s     (e.g.  malathion, dimethoate,   trichlorphon etc.) have been developed.      They are 

,     quite safe if appropriate application methods are used. 

J The production of organo phosphorus insecticides present    certain difficulties. 

i    The reaction conditions require permanent and effective control.      The principal 

j     raw materials - phosphorus,   «ulphur,  chlorine - are  «impie  but not always 

j     available, and that may represent an economic constraint.      Since the specific 

j     biological activity varies from one organophosphorus  insecticide to another, 

,     two,  three or sometime« more insecticides must be used in most countries. 

j     Their manufacture in .«parate plants would require high investments that could 

j     exceed the financial means of many developing- countries.    That is why the 

j     iaplaaentation of a multipurpo.e plant to produce two to five organo phosphorus 

iiMrtioiia., .uch a« th. plant d««crib* in thl. .tudy, r«pre.ent. an econo»! cal 

•olntion to th« problem of meeting domestic requirement«. 

Trend« in the uff# of oremnoflinsphoru«  insecticides 

»e effioimwy and econo««/ of organophomphoru«  in.ecticid«« are «till 

drawing th« attention of specialist. in plant protection.    The use of 

th«ae ln.«ctioide« 1. th.refora «teadily expanding-,  and the prospect, are that 

•tpaaalon will continue for the next 10-15 y«*r«.    Thu«, in the 

Imitai Stat«, of America the 1975 »UtMon output will b« almost ««ven time. 

•water than in I960, that of parathion (methyl • othyl) four times greater. 

Tat 1975 dmaaton (methyl • «thyl), phorate, dimethoate, phoaphamidon and 
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•ind di.va:,-M   r.     -atrit  wi ; ;  t-  fiv,. tinu-s higher  thai,  ir,   W6'J. 

A^rli,*  t     „o*.    ..tK-tea,   the  w.rM organ .PhoHPh.,ru.   i..».«tio1 1« output 

amount t     about  120,000   t.  of active  indent  in   1975. 

The rivo  ins^t^d»«  rhoam  for thia   ,+,.,,,. 

wi 

ins 

Thiö    .ulv  Jp.;i,  with th„ rroducti ,„ of  thp   fjllowin<f fiw  orgmnophoi)ph)rua 

••ticid-'i?  in  a ain*tlf< plmt t 

Dirjieth ru*. 

Tri chiorphon 

Malathior. 

Ethion 

Dichlorvos 

These five wen   selects  b^auae,   on one  hand,   they are amon* the *o.t 

frètent ly used organophosphoru.  instici iee and,  on th, other hand,  they ,an 

be rather easily manufactured in a rultipurpose plant. 

In addition to their wide appUcati „ in apiculture, malathion, dichlorvo. a, 

trxch.orphon are  very efficient   in   households   and in animal husbandry. 

fcUthion cent,, 13 malaria in r^on. «here „.„atoes have beco.« W.^^. 

The main fields of application of the organophospnorus insecticides 
mentioned above, as well as anm« of •• «4 _ 

,       wen as some of their »ore important characteristics, are 
êiven in table 1. *   re 

Scope of tfr» yt,,^ 

"" '«* "—•• « -"«»»le Pl«t f» ih. (Mte,iM „f «,. ..,„,,., 
.-.»opho.phoru. i„..c„.idM, . „th* ohlorld. „,„, pl„t ( 

•anuractur«; j   and a solvant rwov«» ni_+       •«. 
..        #1        ; 

QlYmX recov«»y plMt.     Thaae plants are located in a 
three-floor building and on an out-u. „i.*# * "»ma 
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nd 

I                  nui«    1, rroportxes or rive organophos îhorua insecticides 

f   Nane 
Action 

mo drs 
Fields of 

application 
Toxicity 

Lethal  doses 
(»«/kg) Residual 

I    Dimethoate 

1 
Contact 
Ingestion 
Syst enic 
Acaricide 

Cereals 
Industriai 

plants 
Vegetables 
Fruit 

Oral,  320-400 
(ratB) 

Oral,  35-118 
(mice) 

Percutaneous, 
750-1.000 
(ratB) 

Low 

Trichlorphon 

j 

Contact 
Ingestion 
Fumigant 

Cereal» 
Industrial 
plants 

Vegetables 
Fruit 
Vector control 
Household 

Oral, 625 

Acute dermal, 
2,000 

Acute inhalation, 
1,500 

Low 

|    Malathion 

! 

Í 
i 
1 
1       SthiOB 

Contact 3tored cereals 
Industrial 
pianti 

Vegetables 
Fruit 

Oral,  2,500 
(rats) 

Low 

Vector control 
Animal health 

Contact 
Ingestion 
Acaricide 

Cereal« 
Industrial 
plant« 

Fruit 

Oral, 179 
(•ice) 

Low 

Diohlorvos Contact 
Ingestion 
9kMifUlt 

Cereals 
Industrial 
plants 

Vegetables 
Fruit 
Vector control 
Household 

Oral, 62 
Acut« damai, 

2,000 
Acute inhalation 

1.500 

Low 

»• stud/ doe* not include the following it «sui 

MA »lMâi^UÌÎ^Í.in*•, *°C~' ••* intwml POÄdi» «•"«*••  loading 
«Dpoastrte survey and gsotscbnionl studies 
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Outdoor illumination of the platfor. 

¡£s íES r^r"""'- **—«•*• »*-'• - «* »*»*.. 
Fuel  storage 

«•ter treat.ent plant (for drinicin«,  coolin« and industrial   «.ter) 
Semge treatment 

Fire-prevention network« 

Trichlorphon and diohlorvos formulations have not bean included,  became 

these products have so  lar*e a varietv of foliation, (soluble polder,  p«,,«. 

aerosols and solutions in case of trichlorphon,    e*U.ifylnf conc«tr.te., 

aerosols and 80lution3 in ca.e of diohlorvos) that consideration of the. in this 
•tudv *ould o„iy have coricate* it.  Specific foliation. «„ b# provld-d 

by the Joint imVO-Momni* Centre on paquet. 
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i.    p»n/cT munjFACTuin 

Production cmp^j^y 

Producta eletti« Te »s follo- ( t/. of «,tiv. IngrMiit), 

Diaethokte 

Trichlorphon 

•»Uthion 
•thion 

Dichlorvo» 

1 000 

800 

400 

200 

58 

Production  |^^W;t 

Th. pl«t will ^300^. yaM, witn four Bl^how mrxu 

Production of tà. diff.r«t taMcticid- win be 8ch6duled ov,r tfte , 
follow«t *        • 

••¿•tal« 

»itti 

4i«tilUtioM, IJ d«*«oti«i, OLCl ma ri ««iv.-   ^      * 
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PTVOMB inserirti TU %r* í¡V« baio« by K'"l*'t.    A  fi.m -hart for  th« 

•ìt.'ire pl»rit   is   ir.   ir*w;n£ 1. 

DiUtthQAte 

Haalc  chemical   r>*ctior.j 

Cl-CH -XX» • CH,OH . •   C1CH„ - OOOCH ,   • H.C 

mi noch",   ro-      w*'harto', 
•ctii"   icid 

»«•thyl «onoch . .ro- 
te» tate (WnA) 

CI -  TH^üOOHj • CH,WI2 —-* CIOH^ - CüKHCH^  • OH OH 

WCA •ethylamin«      1-m^thjrlnono'ìhloro- 
»cetaaide (K&A) 

I 
^ P-SH • H,3 

H CO ¿ 

phosphorus 
pwttaaulphide 

••thinol dime thjrlditkioplfc> «phono 
Mid (MC»A) 

^P-SH 

H3C» 

• laOH—« ^P~3M • M20 

HJCO 

HOPA •OdiUB 
of an 

Mit 

*r condensation of nom wit« KAA in tolu«n«, di*.tho*t« ii obUinadi 

*3 Vi 
• »»Cl 

diaothott« 

hü *- **t-**- * MHlMMi "«"-••'»• — ¡c- 
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Pr«  »ss deucript i jn 
( öe':   finire   I) 

The «nocM^otic »cid   is .t.-am-.l t«i  in  -, „eltin* v,.Mi   and  introdu,~i 

into th.-  esterificati ,„  r«ctjr.       At   reflu,   fp.-ntturo,   >h* ..thar.,1   i, add«4 

m P.rti .n. to tlm ..Iter, «a*B   ,f m,rr,chlor,acetie  acid with H.30     ari a 
at.ly.t.       The ration products,   wh > :h ar>.   in th,   .^^ gtat%' ^ ^^ ^ 

in a s-parator,  where the methyl  ..„flrr,^rtl («a)   t. iepapaW frm ^ 
wat ' r. 

The   :rud. «ICA Passe.   tj  * n^utraliMtio» v..,,.)lf   ^re  „   ,g  , .^  .^ 

«* .tlrrin* with a «c-diu* binWbflB!lt, 8olu,ion.      Thw tfce   ^   ^^   ^ 

>nt.inB  the neutrali^ «**,   is *wt(.(i  from the upp^ (-atw)   .^ 

The neutrali,* WCA  i.   JOol,i and introduced   int.  the action  rea-,,,- 

-here it   rea<tB with th,  pr^ool^ „ethyls, at  a   low t«r.«t»r,   (obtain* 

«or »a», of  brin,  in the  jacKet).   The   „action nM.  i3 .,,. «tralci   with H 30 

a*   a  I.* ««sperata and  th.  pro, ,   N-r.ethyWohl >roa -pt«nldo  (MCAA)   V 

ii.tiU,.l   under v.-,* to ..parate   i =   fr-n. -he n.thanol.    Tho re(!0v.rM B,t„anol 
i«  reintroduced at   th..  firBt   8tep. 

Meanwhile,   th.-   UmethyldLthiuph ^aph >rio  a-id (WT*>i)   ; •••  K   • ^l *-ia ^UPU*»A)   K-,  being prepared. 
Por thi. purpose  UW,«.  is   introduced  i„   .he «DPA  aynthesiB rea„tor(  then 

P?S5.      The airfure i. wawed and Ethanol   ia  ^:ially introduced. 

The react i,n occur, under a slightly reduced pressure. 

The H/ released tmm the reaction drives along the methanol vapours,  which 
conde... and return to the reactor,  while the H S i.  r-n    A K 

into t.e „^ hurler. 2 " * 8UCU°n ^ M°* 

The reaction aa.e within th. reactor is cooled and mt.red to  remove the 

zzz^md r nixmu ig transftrrwi ^T
 

inert^- ~ * *. 
II." t Z TT'      ft" •~t- ^  '" di'Ch— "*° * ^»- vainer ana .eat to the incinerator, 

». mm i. od- ,„ »,,, »M„.liMUon TOM1 ^ „mtnllled Mn 

••» .f m* (m.) it Wf<md ,„ tte dlMth0M. I^tk„i, reictor< 

•»+*•     " — « «. «I. t. finl-hl. ,K. ««,„ «.. u coolrf 
- ^-H- .o «. „,.„„, ^ „..,,.      „,, _et^tn ^ to 

• »o«!!« »ioartenate aolatlam a^. art«r ^.-     „^^.^ 
•olirtia*.      4#t ••»«•ti«, with a »odi« chloride 

*m.     After a NNH .«lÄmtion, the organic layer i. diatilled. 
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The toluene separated at distillation is recycled,  and th, concentrate 

di.etho.te  is formulated with tol»,M,  cyclohexanone and ^ul,ifi,r as an 

•>ul.ifi«bl. concentrate with 40 per cent active  ingredient. 

Ff cryBt.in.ed dimethoate with )0 Pur cent active ingredient   is required, 

the di.ethoat-toluane .olution obtained after washing is placed  in a brine- 

-oled crystallisation reactor.     After cry.t.llization and filtration,   th. 

filtrate goes to  the di.etho.to  synthesis,   where  it  is used as  the reaction 
mediua. 

The di.ethoate crystals on the filter are washed with extraction ^ros^ 

«.d discharged into a distilling vessel by a helical   ,nVeyer.    Here th. 

-rosen, aad toluen. retained in the crystals a,, distilled under vacuum in two 

at«, of temperature and pressar,.    The Serene-to luene nixtum  is cooled and 

sent  to a collecting tank.    Toother with the washings,  the mixture  is later 
distilled to recover the advents. 

The hot di.etho.te fro. the distilling vessel   is discharged on a flaking 

«chin, -ith a dru. cooled by brine and a vat heated with hot water.    Scales 

of dia.thoate havin« a 90 p.r cnt purity ar. obtained. 

Trjchlorphoift 

Basic che«ical restions 

h\C0        0 
PCI,        •       3CH3OH    chloroform      \{H     + 

phosphorus 
trichloride 

»•thanol 

h^CO' 

dimethyl 
pho.phite 

methyl 
chloride 

2HC1 

hydro gen 
chloride 

*3<\ / H3^ 2 ?H f1 

/**     •    «o-cci3-*      pILài^-ci 
n}oo 

dtMthyl 
phosphite 

ohloral 

H300 ci 

trichlorphon 
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Process description    ( aet  figure  n) 

Th.- n<-  • seary quantities   >f chloroform and methanol  ar-;  introduced in the 

dimethyl  phosphite synthesis reactor.       Thf bi>wrr ia  turned   m and thi 

phosphorus   trichloride  is gradually introduced.      The reaction being oxotheraio, 

ti.- sp Ivor.t   rdluxes intensely,  passing through two coolers,  ont water-cuoi ad and 

the    ther  crino—coo led.      The temperatura   is maintained within the prescribed 

limits by   controlling the rat-   of addition of the phosphorus  trichloride. 

Aft-T all     f  thf phosphorus trichloride has b> en added,   the r-at ion mixture is 

hoat-'d slightly and refluxing ia continued until the reaction  is end"d. 

After duaorbtion of the volatiles the blower is stopped,   the reaction mass 

is cooled down by introducing ;old water into the reactor jaotcet,  and arnioni a 

gas is added,  with stirring,  until the required pH is reached.      Cooling is 

continued until all impurities settle.       Than the reaction mass is filtered on 

a press  filter and the clear dimethyl phosphite solution  is  transferred to the 

distillation Kettle by pressure. 

There,   a quantity of chlorofcm (reused in the dimethyl phosphite synthesis) 

is distilled off under agitation un;il the temperature increases to the required 

value.      Then the reaction mase ¿oes under pressure to  the trichlorphon synthesis 

reactor,   where anhydrous chloral  is gradually introduced into the reaction «ass 

maintained at the required temperatura. 

After the reaction ends,  the reaction mass is filtered on a filter press and 

transferred to a distilling vessel,  where solvent distillation takes place at 

atmospheric pressure until the temperature reaches a prescribed level.      Then 

the system is placed under vacuum and distillation continued.      After 

recovery of the solvent (which is recycled to the dimethyl phosphite synthesis), 

the hot reaction mass is transferred by inert-gas pressure to the crystallization 
vessel. 

A mixture of chlorofoim and oarbon tetrachloride is added to the 

crystallization vessel, and the whole Is heated at the prescribed temperature with 

stirring.      Then it is oooled with brine and crystallization initiated by 

inoculation.      Cooling is continued until the triohlorphon crystallises out. 

The crystals are separated from the Bother liquor in a centrifuge.     The mother 

liquor is collected in a buffer tank and is later used in the dichloitos synthesis 
(see below). 

The orystals are dried in a rotary drier and afterwards packaged. 

The product has a minimum purity of 95 por oent. 

*****.... .. »       ^-   . — -a .•,   .   f¿*. . - —„    _ 
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Halathjjn 

Basic oh «Bica1  reactions 

•C-CiO 

aal.ic 
anhydride tthuwl «ittfcyl 

salale nur 

H}00 S 

'Vs      * 4CH3OH-#.  2       ^P *H 

H,00 «Í 

»2° 

H300 

phosphorus »ethanol        diaethyldithiopho.phoric acid ( 
pentasulphide v 

H3C^ 

H300 3H       HCCOOC^ ..3 s-ca-oooc. 

BŒPA   diethyl aaleic  aalathion 
ester 

O»2-000C2H5 

Process description (see figure III) 

The neceaaary quantities of ethanol, immm; MMO «marido and 

concentrated milphuric «cid are introduced into th. eteri ft cat ion reactor in 

that order.      The reaction .as. i. „eated, diotillad in a colon and oaoled in 
a buffer vessel. 

The ternary mixture fro. the buffer ve.s.l i. eep.rafd into two layer«, 

the upper banasnic and the lo-r aqueous,     te diatillation of th. orgaaic 

lvr a ternary aixtur.(ben.«., eth»ol «ai -at.r ) oca«, oyr flm, follow- 

by a binary aaaotropic .ixtur. of ben.ane and athanoi, *lon im coll#ct#í ^ . 

*....!.    1». tamary .ijrtur. im «u.tillad furtfcar to i^ooW th. sol*«*. 

fc_-B ^l^aulu 
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The  m?idur   is co. led and transf, rred by i,,. rt-g-a(> pr,.,aur,   t„ a 

neutralisti m v^Bfíl.     Hero,  aqueous  sodi-.», carbonate ,•;,.:,.   iB  inkr^durod. 

Th. mixturo in ,gi tat ci  until  the rehired PH is  r,aehed,   ,.h.m  th, organic   layer 

íB separated and transferred to » distUUng vergei and  the «.to water di.p^d 

Th,   disti ;Ution     :curs first  at atmosp^ric  rremmr. .       Th» foreruns aro 

elected  in a pad vessel,  coo;.* and ,.para«.l   if,   tWo   ,ay.ir,.      ^   )rganio 

^er co,» to a pad voci  fr,, which   it   ia transferred  t*  * new edification 

operation,   and the ^UP  lay, r goes  to  th, buying ,ut,on.       Then the  oBter 

i, Estill* under vacuum.       It  lB collated in a  pad v..,,olf   fro. which   it   is 
t^cen for tho malathion  .;ynth«8ia. 

In th, fir.t  step „r the ma;athion .ynthesi,,   the „otta*     and the diethyl 

mal eie „ter ar<   placed  in a mixin« vessel and the mixture homo*,,!.,.. 

MeaniÈii..,   in the malathion synthesis rector, extr^iur. kerosene, toluene and 

Phosphor«, pentaaulphide are introduced,  and the c-,„j.s,..r „tirrir* and eoolin, 
are started. 

The blower for hydro««« aulphid. removal is started.      Then th, mixture is 

gradually heated by mean« of hot «ter in the jacket.      When the squired 

temperature is reached,the addition of methanol and diethyl maleic ester  is 

carted.      The rate of addition is controlled in such a way as to maintain a 

constant  temperature of the reaction mixture.      After the  introduction of the 

methanol-ester mixture,   the temperature is maintained unt i 1   th,  ration  is 

complete.     Then,  the reaction mass is cooled by introducing ,oid water in the 

rector jacket.    Ine oold reaction mixture i. futered 0B an ^^ 

pre-, to remove the unrated phosphor*, pentadi*..    Th. crude biathlon 

x. transferred to a washing v....lf  into which th. «..h^ .oiuUon, . ttluti0B 

of sodium chlonde and sodium abónate prW.d in anoth.r vessel, i. pu^J 

(WIT. is so«, indication that on. on« obtain . higher purity and . b.tt.r 
yi.ld in . t-o-step ration - (!) i«MDtxinf ,h# ^   ^ ( 

b. used for this m.thod.) 
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After adepto a* tation,   tho „ixtur*   in allied to  .eparat,,  tn.. aqu,.ny 
lower  ,ay.r b,ing d^t,!d ^d dkj[)08(Ki uf>       Th„ Muthion   IB  fi|t ^   qv  - 

a  .mer pr,ÍÍJB  ^ returnod  tf,   th, ^.^ ^   f ^ ^^   ^^ 

Three conaecutiv, *a0hinKB ll0cur.      The ^^ ^ ^  ^ ' 

reused for th, first «anhing of tho »,.„ raw »alathion ohargo. 

After th,   :aat waahin,,   th, ^athi . pri.j3tì,  ^..^  th.   „^ 
docan u-.i  „ ^ foP a flna!  ,iocintatiün ^ tht   intu a ^^^ ; 

vessel,   tro« whioh it  iB   Latur transferred  t.v ¡„»^ iransierred   oy inort-^a pressure  to th.- 

tl.o tonnu.au-d redact  ie ,„„ fjr 1<ctoï:,.ft 

Bthion 

Baui-    hemical  r»ajtiun;; 

28
5 • 4CrT 

/\ C?H5-0 
X

SH 

SÄ,        ethân01 -i^ldlthiomo^ri, acid (MPA) 

°2H5-° S« C2H50
/N

3Na       2 

DEDPA DEDPNa 

Wx, 
2        "     ^r<C * "'o* ^8Ä-^2_   WN OC2H5 

C2H5° /Ï'3'CH2-S-2^0C H    +   2NaBr 

»«thy lea. S s 

broaida ethion 
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Procet-<; decripti >n ( see figure IV) 

Paraffin oil (fresh f < :   the finit charge and recycle fro« the prevtoue 

oharge for charge after the  firrt)  i.  introduci  into  the d.-thyldithiopboaphorlc 

acid  (DEDPA)   aynthe.is  reactor.       Then  the phosphorus r<mteaulphide   i.   introduced. 

The  3uap«n8ion   La heated by mean,   ,f hot  „^  in   th, ^^ jaoket ^ ^^ 

j ont inuously. 

The blower  is started.      Hhen the required teayamture i. reached,  addition 

>f the «hydrous Ethanol Defina.      Ifcring ethanol   introduction,   th« tenp.ratur« 

in the vessel   ¡a aair.tained    constant  by    controlling the alcohol  flow rat«. 

Aft.-r all  the «thanol has been added,   the temperature ia aeintained and th* 

stirring continued until the  reaction  iu complete.      Then the reaction »aas i. 

cooled by introducing cold water into the reactor jacket. 

The hydrogen sulphide evolved during the ration passes through a cooler 

and then,  by meana of a blower,   it is sent  to the diapoaal unit or burner. 

After the vessel haa cooled,   the blower is turnad off,  the stirring etopped 

and the reaction «ass allowed to  Bettle for a certain period of tiae. 

Two leyera separate out,    the    upper layer,  paraffin nil, which i. left  in the 

reactor for the next charge, and the lower layer,  raw DUPA.      Thi. i. introduced 

into a pad vessel from which it  is pumped to the next .tage, preparation of the 
sodium aalt of DDPA (0BP9a). 

The crude acid is cooled under etirring and neutrali,* with sodi« bydronyde 

or aodiuin carbonate solution under atirring ani oooliag.      Tb« eolation le 

filtered on a filter preaa, which retain« the iapuritie« »ad the «reacted 
phoephorua pentaaulphide. 

The filtered solution pease, to a eeparation-decantatio» veeeel.      Here it 

•aparate« into two leyera.      The lower, aqueous layer, containing the DaWfM, 

i. discharged into a pad tank asá the upper, organic layer, containing paraffin 

oil,  liquid residues and .»reacted product«,  ia sent to the burning etation. 

Th. HE»., fro. th. pad ve.a.l U p»^ to the ethion synth-i. reactor, 

«here it ia heated under atirrlng.     The »et by lene bronida i« added (la g^i 

portion«).     The temperature in the vaaael i. «aintained constant by oontrelling 

the flow rat. of hot water in the jack*.   Aft» nathylana bro*d. introdaotl-,      I 
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the ration mas.-   is st i rr«d ind h-atod until  the faction  is complete. 

The  reaction m*x,:  ic then cooled by  running   -oli water in  the  reactor jacket. 

Aft. r co   ling,   edition    f  toluene and stirring,   the nurture  ie transferred to 

j. wa.-.hii:^i. .-antat ior.   /easel.      Hor*.   it  is stirred with a aodiua bicarbonate 

jo'.utior.      Aftor wa.ahiu¿ th- stirring ie stopped ani the reaction »asa is 
al ; jW'.'d  to  .-• ttle. 

TV low r ajueous .ay or of .-idi-am brorcid« and impurità ^es t.. th»> 

burning .-tat ion, md the jrgani" layr to a pad vessel for the storage of 

technical  ethi.m. 

In the f.iTOulati  n stop,  a measured amount of technical  ethion  is stirred 

with toluene ar.d an  emulsifier in thu necessary amounts to produce a produot 

with 25 F'T c°nt active  ingredient. 

Djohlorvos 

Basic chesiical reactions 

•3oo 

•3oo él 
/ 

trichl 

•3oo 

•isàlerve« 

Process description (see figure T) 

Tlie mother liquors fro« trichlorphon synthesis, whioh have been collected 

into a buffer tank (see above), are transferred by Inert-«»* pressure iato a 

concentrator, where part of the solvent is distilled off.      fkis solvent is 

sent to a storage vessel and reused in trichlorphon production« 

The concentrate passas to a neutraliser, where it ia heated and treated 

with a sodiua hydrojgrde solution fresi a »assuring vessel.      Tea«) erat «re is kept 

conatant.      «ten the desired pfl has been attained, the reaction sui is allowed 
to settle in a separating vessel. 

In the settler, two layers are separated«     The lower, organic layer is 

held in a buffar tank and the tapper, aqueous layer goes to the waste-eater 
incinerator. 

¿ÈÉm 
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Prom the buffer tank,   the  react un naas  u tranef erred by  inert-«*« presaun 

into a washing tank.      Siero  it  is washed with wat  r while stirred,  then allowed 

to stani and separate.      The orfani-    laypr  is i«t  to a buft'-r tank,  and  the 
aqueous  layer disponed of. 

The washed  reaction product   ;¿ rvi\-»i  by  inprt-fçaa premure   into  a   iryin^ 

tank.      Kore,  ar.hydr.-uB jodium sulphate in added and th- mixture  is stirred and 
filtered. 

The filtered technical dichicrvou  is held in a buffer tank,  fro« which it 

is pumped into a fila evaporator, where a vacuum distillati >n takes place at a 

low temperature  to protect  the product.    The   liquid  iichlorvoa obtained  fro« 
this step is 90 per cent pure. 

Bid product  3PecificationT 

The end products obtained in this plant meet  the foil >winc specificatioiwi 

Dimethoate 

Technical product -    «olid «0£ aetiv« infr«diem« 

Aap«ot i    flak«» 
Colour i    whit»-gr«y 
Bm 11 i      sp«oifio 
Molting point i »in.     41°C 
Aoidity  |   a*X.   0.5 « HgSOyiOO r of product 
Actir« ingralioat o on bout i aia. 90* 

?0«m>tod Product With tum active Wtyii^t 

Atpoot i    oily liquid 
Oolour t    /•llowiih-brow* 
fiawll t     spoeifio 
Aotiv« iasr«di«nt coo tont i 40J* 
Dtnaity     at 2O°0 i 1.07 

Technical aroduç^ - «oil« Ofá aotire  la«r*dl«»t 

Aapoot t cristallino 
•aitine point t    7% - 7*°0 
âoti«« ingr«di«nt o oat«at i aia. 9% 

***• •*• "•'•'•- *"•    •'-* -••" —»^» —•• • •=-•- 
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*ON>   I   lifuiá 
Colon» i j»ll«ria* . r#d 

M«l»« iairMi*Bt ooataat , <¿* 

I 
%••! i •Ì—T liquid 
<*l#w i 
•mil i 
AlMity At «©•o i 0.f«0 
ViatMilp «t »#C i 5 «f 
*««»• iagr«4l«rt oon«««t   25$ 

jymgs| 

t li<«U 

I llffct ytllt« 

•• «uño i 1.43 
**"• !**•**«* «itiMt , «i,, *» 
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Tl.       RAW AND A'fXILlARY MATWIALS 

3peclfi'»tiong 

The i'.penfications for th.   raw and ¿uxilUrjr material« unod in production 

.•?  civet-,  L«1OW in five separate sections corresponding to the insectici<1<> 

r duote. 

DlB!tHt<» 

Aspect t clear, oolourleas liquid 
a—Il t specific 

Solubility in distilled water i  in any proportion, 
opal« sc «not - fra« 

Density t 0.791 - 0.792 
Distilla (aia. 99*9)1) «t 6%.2 - 65.2°C 
Purityi   99% 

Acetons i aax. 0.003* 
Acidity i 0.02 agKOH/g 
Evaporation residue i aax. 0.001 g per loo al of 

100» product 

Ertr^t!?, »eff^rç 

Aspeot i olear, eolourlsaa liquid 
Density i 0.70-0.7* 
Dietillation i»**» i 70 - 115°0 
Aoidity i aax. 1 a« 101/100 g of product 

talrtalai ÌÌìA 

Aspect t oily liquid (olear or 
Density • 1.W 
Coaoeatretiea i Jf* 
•Oj OOBttfj« | MS. 0*111 
Fe  i sjaju O.OMH 

A4  | B«|# 0.001* 
Caloiastiea rooiaae i 0.19* aax. 

•) 

••-*•   * 
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2£iasat 

A«pact   i  claar,  colourless liquid 
ûanaity t 0.86 - 0.07 
Diatili« at max. 110.b°C 

«inorai acidity and alkalinity , nil 

Indax of infraction i 1.4905 - 2.4975 

do 

Total sulphur 1  «in. 70% 
Pboaphorua i «in. 27% 
f» t aax. 20 ppa 
Purity1  »i»,  98^ 

«•ltiag point  1 ¿¿¿°c sharp 

Aspect t crystallina MSS 
Colour 1 «hit« 
?*r**y    1 aio. 90% 
•¿JO* 1 Mot. 1% 
•01 1 Mac. 0.025% 
J» • MX. 0.002)1 
••Iti** pois* ,   »¿a.   eoOg 
tt«nii ««Mit, (65oC) , LJ7Q3 

»•   oloar solution 
 . au. 3Qa 
«••it/ a Mx. 0.95 g/Mr* 
««••»Uitjr poiat 1 MAar 0°C 
rlM««3it7  I  2.1    M> 
MU* M4at 1 - é.j^j 
•rttiMj f+iat • - j|#5»o 
••Mil? at - i.J^a      , 0.f*W3 
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Sodili« ahloriúm 

âap«ot i mit« - gr«ariah orystal« 
Purity i  ala. $7fl 
Humidity i MX* 99 
f*2°3 •oat«B%  i . •* 

•«Ü« b^cy^mti 

ÄSMOt  I Mit« «iy«t«lli»« 
fa«t« i «altjr 
Purltyt alna  99)> 

A«p««t t mit« - gfj tlêkmm 
Purity i  miM.96% 
w^flQ} i WêOL, as 
MOI t w. an 
MjOj i MS. 0.0» 
Ohl«v«t«« i tvaoM 

iapMt t cl—r liquid 
DtMity i 0.SJ5 
Distillatiti lumtturt i i« *• 315*0 
FUBMlility »aia« i 26*0 
8«lf-icsitiM iNHntm • ItO - 4*0*0 
«•Iti« Mia* t-au*c 

i MUfkii liquid 
••ill i arcarti« 
Mv& tjr i sui. PB» jp> 
HMM1  l MB.  0.0» 
tMiiir at ao*o i 0.M3. o.fM 
»iatiUatita teMM HI - 157*0 M TtO 
«atti«/ <«• *M«i« MA# I M«, o.om 
AlBBlÍM\tf I «¿1 
fMllil    MlMi  I - «9*0 
FliMitUity fftftat i »10*0 
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fcUJfafèfg (Surfao* activa agant)^ 

A»¡»ot , jnlloi - bramai*, viaoou. liquid 

8"»11 i apacific 

Solublt in xjl.n.t toluan., »aphtha..olv.ota, 
••ulßifita in «atar 
Viaco-ity at 4o°c - 7i°c , 550 ci> 
Dansity i 1 - 1.03 
I* i 7 
ôpeoifio waight at JO°C i l.oa 

Aapaot i t\min% oolourl.aa üQuid 

•••11  i  strongly lacrlaatary 
**ityi 97.3* 

«»•í*«rua o«ychlorid«, btlow 2  5 ' 
MitilUtioa raaiduas , nii      ' " 
»»••iag peía« i - H4°c 
B^iliüS point  i 72°0 
Dtniity i 1.56 

Sfcattl» 
i 

*»ftot i piíj ii<,ui4 
•»U i straa«lj irrita« la« 
»oilUf paia« , 97*o 

maxm 
 M • •*••* valÄtil« otlourlaaa U«uim 
••11 i fütlTia '^ 

BUtUUtiaa MM«» , J7 . ^ 

•tai— *i*iU.ti- tal«. , 9* <37 . *Vb) 

i' tatr ataMtZ^V'T. *?** •"••**ioajUaaa Uff «MI* fm t- . ___ 
^ •*• «•^ *••*•€ tai faani aaâtaèi* "»"««Md 
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Evaporati un résidu« i na*. 0.015» 
Tv chlorin«  i  nil 
Acidity i nil 
Stabilizing alcohol t nil 

Carbon f traohlorid« 

Aspeot i cl«ar,  colourl«aa liquid 
Deneity i (dA

2o)i  1.585 - 1.595 
Distillation ran««  i 75 - d2°0 
Min.distillation volume i y5¡*    (73 . 32°c) 
Free chlorine  1 nil 
Aldehyd« 1 nil 
Phosgene 1 tr*o«s 
Aoidity 1 (HCl) • asx. 0.002% 
Humidity t nil 
Mon-volatil« residue 1 sax. 0.0006* 
Ohlorofom 1 

Aspeot 1 volatile liquid 
•Mil t sseoiiio pungent 
Associa 1 nin. 99*911 
evaporation niilui 1 sv. 0.5* 
Qaseeue iupu .«is« (en3 is 100 g a» »°Ö) 1 nil 
M content (as Fe)20a) 1 asx. O.O0OIH 

The quality a» that used for diaetneaee 

t aia.  99* 
•«Mem« 1 nia« O.« 
insolisBlss t MB. O.19 

1 ans« O» 

JÊÈÊÊÈ^Êtà 
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Malathi i. 

j     Phoüfrorua pantaau^ptjid« 

i 
s Tb« maw quality •• that uaad  for diaathoata 

Methanol 

The aaaa quality as that used tor dimethoat« 

Aapaot  i olaar liquid colourlaaa 
* Taat«   i turnip 
! Purity i    99.6; 
I DanaityU^) ,   0.798 

Refraction indtx t  1.361 
Boil lag point t 78°C 

Aapaot  i white oryatala 
OOCM antrat ion t 99% 
Melt in*; paints 3i°c 

Aapaot  1 olaar oolourleaa liquid 
BtMitjr (at ao°0) 1 0.875 • o.aei 
Biatillatioo raaaa , 79.2 - eo.4°o 
fraaaiA« point i 4.6 - 5*0 
**miam auaear 1 aax. 0.3 a^r.  in 100 aa^ 
****** •oiditj , WEM. 0.5 a« acati« aaid ia 

100 ca3 

V*li* M that mmà for di»«*»* 

**U*7 ta that med far diMtacMtt« 
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Toluene 

The aaao quality as that used for dimethoate 

Sodium carbonata 

The same quality ac that used for trichlorphon 

Xylene 

Aspect  i  slightly ysllowish liquid 
Refraction index  i  1.4985 
Boiling point  i   136°0 
Density (at 20°C) 0.Ö67 

Baulsifier 

The sane quality as thAt used for dimethoate 

§p4ua otgofüf 

The saae quality as that used for dimethoate 

Sodiua hydroxide 

The saae quality a« that used for dimethoate 

Bisel 

Phosphorus gt^V'^gMel 

The saae quality as for dinethoate and aa lath ion 

Itbanol 

The quality aa far aalathioa 

Aepeot t oolourlsas liquid 
tensity i (i/®)  i 2.4*«, 
VMaaias *•*** i-5i.a*0 
Bsiliag paia* t«fs.9*0 

ia«ata_dMíüiE MktaidaM^. 
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faimffi* lu 

ttaaaability i «in. 15o«0 

Viaooaity at 50°C , 6.2-9.75 cP 

1.2-1.8°B 

ßtaa-r oolour with oolour filter Su ,   M|    .    __ 
«i~ral acidity .ad laalinity , ail 

B111,25 

*««io acidity « KOH/g| ^  0#Q5 

Maohaaioal iapuritias 1 nil 
«atar tail 
A*a 1 aax. 0.005% 
Fraatiag point 1 aax. - 2o°c 

mm Mmi«' - »» — t«li* •• for di^tacat. « 
•alathioa 

Tba 
quality aa for diaataoata and aalathion 

ïha saat quality aa for aalataioa 

fculaiffar 

fat quality M fer diaataoata and aalathioa 

- Taa aaaa quality 
•aUthiea, «toioo 

(aahydroua) 

a« for diattaoata, 

aapaot 1 aryataliiaa 
•aaaity t 2.7 
Btoltias Potati 8â*°c 

Solóla ia «atar aad glyoaria 
*aHtyt »in. 99.5* 
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3perjt'i.c  cormmnption 

Th.   apecit'i     own a ait; tiOT    <î  the   raw  and uui 11 iry raat.ri ila   liattd ak>v« ia 

given  below in  a separat'* tat:.«   1' r each  f»nd produ' t. 

i';ir Speoifi-   '• riF'unptioTi   oí   n.if>ria.a   in 4irr- »h >»* •<  jyntheniü 
(Cryetallinr pr- duct  jf 90Ç6 purity) 

Raw aattrial 

 1  

9tt£ Bonoohloroettio to id 
96% sulphuric acid 
96% aathanol 
•OdiUB   bicarb r.ate 

30« •athjOaaúaa 
9ö% ptooaphorua pantaaulphida 
k«roa«na 
aodiua ohi or ida 
96* aodiu« bydroxida 
toiuaná 

astraetion  k«raaaa« 

Specific coaaiwption 
t/t *otiva iaaydiant 

1.21Í, 
0.050 
1.111 
0.117 
1*261 
1.322 
0.23tì 
0.136 
0.367 
0.^00 
0.611 

Table 3.  Specific consumption of mtariale in dimetkoate 3yntto«ii8 
(Ponnulated product with 40* activ. ingredient) 

Urn aat«riad. .»pac 
t/t uct: 

:  consult i on 
Lv«  in^radiani ; t/t f orwulataá i#6*M t 

i          a ^ 

96% »onochloraoatio i Mid l.OCC 0. '02 
9601 aulphurio acid P.050 O. 020 
96* Methanol 0.999 0.599 
•OdiUB bicarbonate 0.100 0.0*0 
30* aatfeylaaiaa 0.5*2 0.333 
96* pbaaphf uà pantaaulpbida 1.190 O. fOO 
karoawaa 0.010 ••008 
todiuB ahlorida 0*120 O. 0*2 
96*«odiu» »jdroxida 0*325 0.130 
«olma 1.1075 ©.*73 
•yHtfeMOWMB» 0,525 0.13« 
•Mlsifitr 0.150 •.©*• 
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Tibi* 4.    Specif: :   cor.«*.; um    f m^teriüa ir.   tr : :rn ,n .. ,r¡ , 
• T^chrical  pi   l.i-f,   ,<£ %rt.iv  in|fr<--H T.t> 

r¡ -. ,n  .;.-A.t,v.-.¡ Uí 

Ha« »tariti 

 1  

97.5!» pooapborua triobloridt 
90* aatbanol 
chlorofora 
99.5* aaaonia gas 
99.3» ohloral 

99% aodiuB carbonata 
carbon tetrachloride 
96* aulpfaurio aoid 
96« »adita ny&roxida 

Spacilic consumption 

0.76 

0.53 
1.61 

0.023 

0.77 

0.03 
0.66 

0.025 

0.35 

i/    Including Ha   neutralization and   H   'i   recovery. 

Table %      Specific conation of material, in •nlathwn  3^th«i. 
ÍFuimi.at«! product with ¿Lactiv- ingrédient) 

iv aatarial 

n  
Ipoc.ric   co::.u¡apti©n     Specific  cor.r 
t/t   act v? 

99» aalait aafejtfrid« 
99.6d athanol 

acid 

J.n4T«diant   t/t  forumlpte 
"T— 

•al» 
astraatiaa 

paataaulpoid« 

•o4ia* aUarida 

0.'^2 
0.31': 
0.O"l 
0.O87 

o.Voo 
0.360 

0.370 

0.323 
0.5O0 

0.123 
0.310 

0.100 
0.310 

n.?:i 

0.r?72 
o.o': o 

o.?oo 
0.130 

0.1Ó? 

°.3oo 
0,Oá2 

0.103 
0.030 
o.*03 

¿'"-'O'.'. 
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T%b:<? ó.      áf-ooifij cv.rifjn.i * i>->«   >t' materials  it, -thun Byntheaia 
(FTWIìIW pru.hict   with  2ff active  ln#rediar>t ) 

Huw aatar.ial 

 î  

*i»   w   *   c     o..»u. pt  on     opacifie  c«nr     . •• ! or 
*•/-     r - '    '   ' n«-r»di»fit   t/t   faruiul»t<-!.>••©.V cl 

•&. 

9ti# phosphorus pentaiulptoid«        l.ov» 
99*6% ethanol i.T 

ae thy lene broaida <". ' 'o 
paraffin oil "Moc 
y6î» aodiua hydroxida p#-~ 

toluaaa 2.860 
aaulaifiar 0*20% 
banian. 0#ü60 

O." ,f) 

". -V"> 

«. i': 

^. f\T 

n. ' ~7 

*\ 713 

-•• ' :i 
f\ o~o 

Table 7.     jpeclfic  -"onsumpti >,. . f materiali in ilr-hl ,rvo«  syntluiali 
(Technical product,  90jí activ« in«T*di«nt) 

iaw Mtarial 

96* aodiua hgrüro* ida 
aahgrdroua aodiua sulphata 
triehlorpoon mothar «aiuti 

Spaoifio aowptictT" 
VI «9H»t tUmifftl. 

0.31 
Q.l> 

26.3 



-   ï? 

i: 'MTIET 

Il g- ifio|t|   r|B 

1 

"i-i  d ne«a.,d f>r tne f/.v:*.   ir- as  follows« 
Procaaa «atar i 

R«CÎrCttlatad 
cooling 
industrial 
«atar 

Coo line indo» 
atrial NUr 

Hot induatriul 
Mtn 

4-»t* «toa« 

lò-ftt*  Iti« 

Inart gaa 

taaparatura  i Mx. 2y°c 

hardnaaa  »  5° - b°  (Onaai, defcraaa) 
proasura  i ¿ k^f/ce* 

inlat ta«peratare   !  • 2ö°C 
outlat   tamparature   i  • 3â°C 
barduaaa i 5° - 6° (Soman dograaa) 
praaaura i 3 kgf/oa^ 

inlat taaperatura   !  max.  • I5°c 
outlat taaparatura  i • 25°C 
bardaaaa i 5° - 6° (Canaan dabraae) 
praaaura  i 3 k^f/oa^ 

ialat ta »paratura  i 90°c 
•utlat  taaparatura  t • Ö0°0 
ûardaaaa 5^° (Garaan dagraaa) 
praaaura 1 3 k«i/oa^ 

oaturatad 

aaturatad 

Coaa?raaaa4 air 

praaaura 3 **-f/aa2 

«oapoaitia« (4» * VOi) , 
0.1* «v, 
11 - 12* 00¿ 

o.u 00 
0.1» o2 

»• *••% to 100% I2 
•©2. 10, Hgl - ail 
«««paia« a.3o*0 

#«•••*• 3 ktf Vm2 

•il «ai duat fra« 



*n*» ~Itoli ' IH.,,' ,.. 

Elee trio power 

Cooling agent 

I&struaent 
operatine air 

Fuel oil 

Methan« **• 

Deaiaeralised 
•«ter for atoan 

- 40 - 

voltate 3 * 380/220 ± 5* V 
freaueaoj i 50 ¿ 0.5 te 

inlot temperature i - 22°C 
out lot temperature t- 17°C 

preeeure t 4 - 8 kgf/oa2 

oil and duat fra« 
dew point - 40°0 

nir.iBum heat valuel 9,*>00 JCcal/kf 

preaaure ans. 5.000 aa IG 
niniaum heat valu«  i    b,S0O Kcal/aa^ 

oorreeponding to 24-ata eteaa boiler« 

Specific and hourly 

The coneuaption of utilities in the production of the five  insecticide« i» 

given below in e breakdown by product. 

Table 8.      Consumption of utilitiei in diaethoat« «yntàesie 
(Crystalline product 30$ active inarodient) 

Utility Coaeuaption 
par tea af 
activa iagre* 

dienj 

BOU» «J 
aanotiftiai 
aed./nax. 

i > 

recirculated cool in« eater 
at • 20*0 7MB

11 212/252 a3 

proceee water e^ 2/4.4 a3 

•teas 3 kgf/oa2 ft t 1.7/* t 
eleo trio power 477 tea 133/664 tea 
eoapreaaed air 47 m? 18.4/22 aa* 
ooolinf aaeat at -22°C 34^,00 teal 106,000/108,000 teal 

«tar at • 15°C 
inert fan 

407,000 taal 

H te3 
200,000/200,000 teal 
10/17 te5 

not eater at • 90*0 206,000 teal 70,000/117,000 teal 

tfMÉM^M 
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!*Mt 9. 
r-onaMptio« of utiliu«.  in <i1!Mtho.t« Bvn' (F°rmuLt.,i pPuáuct|  ^   %cUve  irv^;- 

Utility 

T 

< 

Hocir«ulata4 oc«liat «atar 
•% • 28 °0 
procoa» MWr 
•«MB 3 kff/M^ 
•la« tri« paver 
eoagwaaaad «ir 
•ooliag agaat at - 
•ooliag aatar at • 
inart aaa 
not «atar at • 

Consumption 
po* ton of 
•ctivo insro- 

aiaat 

«nt 

•< ourly 
COBSUÄptioii 

Id./ 

T"  

22°C 
15°C 

90*0 

700 a3 

9 a3 

e.*5 * 
543 Iva 
75 ta3 

•25,000 leal 
625,000 leal 
50 Ma5 

¿70,000 laal 

i3 

.3 

290/500 

V7.5 m- 
V6.25 t 
225/1,125 Ian 
32/3« Ma3 

176,000/178,000 leal 
•50,000/450,000 Kcal 
20/25 A»3 

U3,ooo/i?5,ooo ici 

IMit io. 
(Ä ¡£liítí,VíZ *»1«*i«»*o» v*tn*.i. U*caatoU piwfect, ^  acti*. 1^di||ti 

utility 

JL 

Cooauaptioa 
P»r toa 
•oliv« iagra- 

»—JUfauL-^__.__ 

Hourly 
•oaauaptian 

l./i 

»•circolata« aa«lis« amtor 
•t • 2i°0. 

Cooling agaat - 22°C 

•^ 3 %f /«a* 
Onaaaimd air 

Bla« tria 

!»•* 40 *>•> 

»30,000 laal 50,000 400,000 laal 

0.13 » 0.03 0.4 t 

*>»? 3 Um? 
« fc* 3.§ io fc> 
•*0«* 100 250 
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» 'tit '»nauaption of uHUH« m aal.thion  ^nthe.-i. 

Utilit 

T 
Racireulatad cooling «atar 
•t • 28°C 
frocaaa MMr 
Ht—m 3 k^r/om¿ 

Staaa 15 Ufer/o*2 

Hot «atar at • 9ü°C 
Cooling nur *t • i^°c 
In«rt gas 

Elvetrio potar 

|»r taa activa    eonaunptii 
 1i»at aaxi./aa». 

1,727 a3 

0.26 a3 

17.0 t 

Q.¿ % 

55C,ooo Koal 
625,000 Kcal 

62   ÜB3 

1*03« Ufa 

190 
0.03 
4 

0.2« 

63,eco 
3*,üCO 

6 

90 

20* «* 
0.4 a3 

> % 

0.4   t 

70,000 Koal 
lbO.ooo Keal 

10 Ha3 

1-0 Iwh 

T«blt   12. 

Utility 

("or«u 
tioa of util iti* in «talon m^th 
Utat-paaduot, 7% »otiw in*r»di 

• sia 
•Wadicnt ) 

Procaaa «*t«r 

Cooliag «atar, raoiroulata« 
•t • at*o 

f taaa 3 kgf/0«2 

Ilaotrio paaar 

Cooliaf «alar at •*5°ç 

air 

f« *•* activa 
Majpftdiaat 

Htmrlj 
OOMUMBtil 

l./aaui. 

îa.i«3 

1,112 a3 

4* t 

«95 Mi 

*.2 27.2 •* 

246 

12 

140 

426 W? 

16 t 

500 tan 

2,160,000 Koal $60,000 3,766,000 
. bal 

1Ä2 te* 40 25t ^3 

150 ta> 3.4 50 **3 
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1**1« 13.    ^on««»tion of utiliti«. in <anM 
(Ttotaicl   p«MÍo*    Sfjí .i^   rVO§ ^nth«slß 

prwMox,   9<* metivt ingredient) 

Irtilit: 

H»«iroaUW4 000IÚ* «**„ 
•t • 28#0 
ProetM nur 

Coolifcj «Mr «t - 22*0 

Imi* fM 

»Miri« 

ConsiMptioo 
P*r ion aotiv« 

Mturlj 
oonauaption 
•»d./i 

0.5 
0.1 

5^ 

* • w.l 0.1 •- 

1,275,000 Ioti 23,000    260,000 loal 

1*> I*3 3 •*> «-3 
120 )•* 

2,*?0K»* 

2 •' 

70 M«- 

25 

100 
60 ••* 

500 Mi 
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TV.       BUI 

Installation 

ò^-irat.   Ventilat: >n  s.vütens Are provided  j-,r prr.pment  present wg great 

explosion  danger or the possibility jf disohurg^.- of r^xiouo subutanceu (as  in 

the  iimothyidithiophosphoric    acid and dimethyl  ph-mi-fiit,• a/i^.h.-u..),  ¿o that 

operating   -uperviaion  -an bn p^rTimed outr.ij.-  th<- firepro  f ir-* and  iny 

possible   explosion »ri : 1  not propagat-  through-u'   the ¡ :a».t.       TV;   .ther equipment 

i*  placed  or.  three different   ¡wis,   depending   .n pn.--sr.   r-nùrHinents. 

Th^  distillation columns,   the hydros«  .-uh-hide dispo.^'   plant,  and the 

mpthy;   ohi-ride recovery plant   are  in separa*.- m.-tal  bui. lings  .-ituated outside 
the main  plant. 

««quiramante 

The  required erniipnent  its as follows» 

Vessels 

Measuring vessels,  day-storage tanks,   buffer tanks,  settling vessels, 

emergency tanks etc. | made of steel (OL),   enamelled steel (OL em)  stainless steel 

(V^,   V^A),   rubber-plated steel,  hard-rubber plated steel: 

202  pieces 111   tons 

Stirring vessely 

•ade of OL em, V2A,  V^A,  rubber-plated steeJ: 

••action vessels (including 1  stand-by) 

•sterification vessels 

Instillation vessels 

Condensing, neutralizing tanks 

»ashing, settlin< tanks 

Ciy«talliiers, re-orjrstallisers 

Malting tanks 

•tao e lian sous 

Total 

I5 

4 
C

J 

10 

4 

10 

3 

6 

57 placas,  3ê0 toas 
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Col 

*>r dilution,   «nibbio,  gae »beorption and neutralization?   made of 

OL,  V^A,    OL oa,  epoiy-pi.ted OL, rubber plated OL: 

25 pieces c,q tt tona 

Heat ««cliar^• 

*de of OL,  V^A,  OL en,   VA,   igur i tot 

76 p 1 ec fB 96 tons 

Centrifugal puaps,  proporti 

grey cast iron,  anaaelled 
uning ruap«,  vacuum pump«, made    f OL,  OL   m, 

êT«y oast iron,   Vnk and V.At 

1c tons 96 piecea 

Pre««ure filter«, «uction filters, 

17 piece« 

centrifuge« I made of OL em,   VA,  V At 

2} tone 

»•*• of OL,  VjyA,  ?4A1 

22 piece« 76 ton„ 
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V.       LAB(Hm JUTD SAFiTT 

dentin« jtaf 

The plant   is operated   in f,ur six-hour  »hiftj p.;P day  by .-» «taff  of ?10 

p-raons as follows (only t,,   r, juir.u.antu  f r the , laut  and wastewater burnir* 
station arr  lijted)t 

Process workers 

Maintenance workers 

Por caa en 

Process engineers 

Cheaist 

Chuica!  technician 

Unit chief 

Tota. 

Maximum shift si¿e 

174 

¿2 

9 

1 

¿MO 

59 

The shifts are short because of the hasardons nature of the work. 

Personnel should be trained in similar plants for tara« to ,i, monUa, 

depending on the responsibility and functions they will have. 

Saf etr aeaaurae 

The aanufacturin« processes in the plant involve the aaadlin« of ai#ly 

corrosive, toxic and inflammable substances in eaothersal  reactions ajki the 

use of powerful electrical  equipaent.    Praosaitl»*. »ust b« taken to »fateci 

personnel froa the associated hazards.      Th... .««.,« .ra allonai far ia the 
desipi of the pianti 

Isolation of dangerous reactions and processes 

Osneml and «uerfency ventilation 

Local vaatilatio» at dangerous points 

Autoantion and reaote control of th« oanferows p roc «as es 

Personnel warning devices 

1 iettine 

electrioal power supply 

Fir« 

proof.      I» 

provide* with » 

• «lipaeut is pneuaatic asta, ia oertala piases, eaple« 

i * «- centrali... o-rtroi aa-i, .»a. ha»« raicf r t. 

panel far pneaaatic oontrol «sat aa alara ayatea. 
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Th.. pimi   .,nB.HtB or th.. r,.. ,„•„,, iril>:.. 

*< .   1       Pr.1u.;t.t,r,  h*:!   ( Irani ri^   ;,   .-J   *,vi  . ) 

»'.    '       '»p.-n-air  i nnt»l ! :tt i .r. i    .* ~. • •*,   ,    ,*f  p 

I»'.   1   C>r »uxiliary pr«.«. j  *,1(j  ¡;,;rvi 

N.i      R-ac-tor-t,,,  umidir*      (traumtfi) 

N .  4      Op.*-,, u^tomt    A ,..jri,:r..t(j  ifpir   ;n  thfc   j;ir    ^ ^   ^   ^ 

for ta*lUv pro«... i,^ld3 (pimpüf   ,anksj -t<:eí     (lr%wjrií   u 

^ •   'i       Jaaontcter 

Bt»t ion 

its; 1<    ,f,   but   vi .a.jer.1:   to, 

( irawing   ') 

n 

*»i"t—watf-r  incinor-itor ( iriwm*   ') 

^ ^eral   ¡Vüut   (ir%WÍV3 p ^   ,   ,   tVi^a th^ ppin ..pieji 

Optimum proche.;  desijçn 

Oba^rvwice of  th.- »immura di.itan-^e b^titf-on 1..--H- 
**ir,at  fire ^  ...fr#vt 0|. n,x^ua

b.^Z ^ n""d>d  *°   prot""t 

AchiPV^«nt  ,f «  economic ** r»ti.•:   narf ay.tern 

*»P¡d draina*, of r*ir> «t,r t>  th- ^«^  3y,tem 

Tk« >r* r«»ilr«d fop pint bMldln» «nj inn.» . 
• v ». ( i» m t5o .). e '* '"""^"»"ir 

i-Vii ::.;:* • **• -»- - -—- - « -*—.. 
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Pet.;  ruttori of  structurée 

w i r 

.-"••'li'- r:i. 

on   LH> ì • w 

. ;";ate. 

T.;.-tura;   .?pe • i fi catione  for thr unit:-   M.it   nu**-    ip ti,,   plant 

.  ' w.      triant.;, )i >• appropriât»   l'ur a co. :,   ih«      th< r- for a 

iV .Mi -Lis ou . . ima t£) 

"< .   "•       Pr du.-ti.sf, hai 1.       Monolithic  r*»infor'.>d      ìHT--».»    fram«-- with 

..-..-i :-tt.'-.ì   foundati   ri.-   :'<r  ; ili tro   vid   \>r. t inuoufl  wa: '.   f., un da' i oris.       Pi 1 Hng  to 

i"     :' «*.-.o i-.-juai ity bri ;k.î.       (Hh-r '-on.-truct ionr. may b.- un-d,   d«p, r. j,ng on   local 

'  t.iit ; >r;t3. 

No.   :.     Opon-air   instillation.     M«; tal ,   multif     ¡r ¡.h':'   rtr.'   ar   provided 

wlMi mono.ithio   roinfor-oo   .• >r:c.r<-U found.-» t ione,       'loa^d   *•; t.h       ir  .;  n-proof 

paint, 

T.   j,       R.-a-t  r-o,x  ouiiding.       Identical   in oonstru  Uon   t. •   th.« product ion 

haï:.       Because of ojrrosive gaa  omissions,  ir^talii-: construct.^ w<.rk of  rolled 

profiles coatod  with corrosion-proof languor is provide.       Windows must be  Urge 

and over-pressure   compartments and fireproof doors provide   ;-r  the relief of 

pressure if an  explosion o.-nirs.    The floor ia of spark-proof bituma with 

borders of acid-pro A' bri' KS. 

No.  4.       Oper.-air o n r-te platfor*.       Acid-proof.      Situated at level ± 0.00 with 

equipment  foundations  of monolithic  reinforced concreto. 

No. 6.      Auxiliary building.      L«*d-be»rinf brickwork on continuous 

foundations of  reinforced concrete and a monolithic reinforced concrete floor. 

The construction  is independent but adjoins  the waate-water  incinerator. 

The areas for cloakrooms and sanitary faci 1 itiea will accommodate the proposed 

staff of 210 persons. 

Ho. 7.      Waste-water incinerator.      Concrete platform at  level • 0.00 with 

equipment foundations and a platfor« at level • 5.00 made of metal fraaaa and 

monolithic reinforced concrete plate«, with concrete foundation. 

Variant I? ("»• cHaata} 

No.  1    Production hall.      Multilevel oonatruction with a «etal freaevork, 

no side clorare», and a li*t roof of corrupted aabe.tos-ce.ent sheets supported 
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on »etalli •   fr».,,       aulete,,  minted  ,.„Bf.r,.t,.  foundatiunB fop the ^ 

pillar*.       If n«MB»7,  ground-floor .paces wi „  h, encl   ^ by br.c)c rr 

reinforce ,,;nrr,te walls ..n cntinuou, concret, foundation, an, cai an*, of 

:.*.•• »oncuthic  rftlnf,-,ed Wr„te pl.tou.      Th.,  ventilation systo* pPovlllM 

< -r in variant I may te  ,Bitt«d  fro» all  spa.ee 0p,.„ t> the out.id*. 

•o.   ?.     Or„n-air installation.       Mui tif 1 ,orwl  8t..„ltnpk „ith ..,noUlhic 

r<-;nfortud cun Tete  fouiidationts. 

»o.   ,        »„Cor-,,,, ,,ulMirw.      „„¡„»„^„„„.«„„.„j^^ 
r^forcH  =o„cl.,.l(!  h«* „  ti>  ^  inoludlng lwI  ^  ^^ ^ 

«h«. «.liUic „„no•, „„cot, »... )n the lnsHe, lh, f0„th 

mi.ide)  being left  unci-.ned. 

Special-purpose «round-floor apace« (first-aid roo»,   sanitary faciUtie. 
md  labore *orjr) closed by brick nails        »„,,• „r •   -^. V UB*      Rf,8t of Gliding open, without  side- 
walls,  except for . roof of corrupted ,sbe.toe-ce«ent sheet supported on 
metallic frases, 

»o.  4.    Open-air concrete platform.      Same as in variant I. 

*>. 6.      Auxiliary building.      Similar to variant I. 

*>. 7.      Ma.te-w.ter incinger.    None.      Waste water is discharged into 
such place, a. abandoned »ine. and the ocean at no cost. 

Air-conditioning facilitie. may bo required in war« climates.      Detail* 

.ecification. can be written    when the plant location ha. a.« determined 
and th. cliaatic conditions at th. iite precisely fa**». 

H«T*a aPDlicabJi t»  t^th varJYrt« 

for rr*,"1'1 b* *""•* "Uh th* ~•-»»~n-t «UrUl. propri«. for local condition.. F«»I. 

Th. contraction deei* taice. into account both evenly-di.^^ ^ 
concentrated equipaent load.. 

ft. ba.io data and the external factor. con.idered in calculating the 
structure, and fondation, ara a. follow.i 

Ground pressurai 2 lc4/oa? 

riandation deptht -2,00 a 

Underground water lev.li   -3,50 to 4.00 a 
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Wind lip^íHi:    30 m/sec 

3>'if!tnie J--gre«i    <.> 

Snow l.>ad:    7s k^m' 

It should b- ü.irctood 'hit if *he les'gf, is ch^ged t>. meet hatiges n th. 

basU' data r-iuired uy 1 -al mdi'uns, th' cu.-t est l-rut. ..; riviri bei >w will 

m  longer b- valid« 

Ind >  r  inatti lati  ne 

Electric»!   installation;- (drawing 9) 

The «o**.   in^ali-i  -,1 •?..•• rica,   p  - r  i¡? P.   -   '•   V    kW,   Da. • .1  on at. op.ra'm* 

power PQ - 1471   and a required  :jw«r P    -  1.M2 kW,   out of which   «TO itti ar»  f >r 

emergency supply and ausiliarii:«.      The electricity   i ¿ supplied at   V»    >?»   V 

and  5:? Hi from a  transformer ata'; on »r.iipp»! with   two f     .#-*¥  t ranaformera, 
each ratad at  1.6T0 kVA. 

The power supply t .>  vital  opera* ione (thot;o  that mu.it not   be  interrupted      ' 

for more  than 1-1   awi ia from an  emergency gr>up with a "notbroax"  run '<f 

35O KVA. 

The operating stanuarda in thf? various units   jf  the y,:m\ are ae follow«I 

No. 1, ?,   ,1    Rrplosiv« m«diua ('/DE 0I65 in th« standards of   he F«d«ral 
Republic of Gl«r«suv>-)i «»plosion ciana 2.  ignition ¿roup 03. 

Mo.  At 

No. rt 

Normal medium 

Normal medium 

The supply  )f electricity to Bos.   1,  2, and 3  is   iir^jt fro« the 0.4-cV 

main distribution panol  in the transformer station.      Por fo.  6, a  locally 

mounted panel  supplied from the transformer station at a volta«« of 0,4 k* is 

provided« 

The main low-voltage panel in the transformer station is connected by 

aluminium bars to the 0.4-fcT terminale of the transferers and provided with 

dr»w-out switches,  retention by servomotor and electroma^ietic thermal relay«. 

There are fu»,,, oontactors and tmormsl ralay* f«r «ach moWr COIUMMì«». 

Th« «l«ctric motors in the ess lo s iom-ha sard area, are oomtrolled by loosJîy 

mounted double push-buttons (t/pm (B*)d»3 in tarn TOR OI65 stamdard).    TWM in 

th« waste-water incinerator are oemtrollmd fro« th« msjMl.   fetors rat«d at 

ov«r 40 k* ar« prorid«d with looadly mouat«d 

«mm átmwÉlÉ. 
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^rtduutorr   -»r-   »r,.-u  itu    ^pp'r-w¡ r<   oat     a   .,...»••   ^   .,.   ...,  /v  ,^ 

(FV;   for ti..- at.t .ra  ,n >«j>.   «.„»-I.MìM »r» w. I  ,„¡-..».,1 ..^^^ 

•»ti-a  »s»..v....<i    ,. PV  fo,   t,     T,„t>r:-   in   ,th  r »r-^.       n.      *,., 

"" !,*;:i  '   br'1'"-'.        -iuM^r   "».I.  t-,r«  „¡»hi.,  th.-  r,vt.,y     .„„»a 

¡ ri. t.  ft i •/«    t U «a. 

-f *      I      J!. 

r. i*' A   battery ,1  <;*;,»    •   r* mou, ted   ;,.  th*   tranaf >nr.. r   s:* 
iHH-1   :",r    vn, ,;tiuri   ,«•   trr,  . ,JW„f   f%i;t ,r (o#,)# 

IV.   o,jt  .atiaatet   ¿i-/«i  b.     w  inc^idp  tío  f, .. JV\ng  ,--me: 
>^»r  liatnui'ion panal s compléta with -o«U  -or,,   r.3.l.   ^ .r^i 

ralay«,   inatrum«a.t*t Lon   »nd distribuii ,n oar.' 
<:>ntr       :ab]«»a »ni raar-:.utt'>ns 
*"talli-  briller   for    *L>S 

Trannf ¿rm«rs 

!!••   ^ri -a!   n«'*orK  (0.4  «.'/)   ^  unit Ho. 

Horn»;,   »m»Ti*,»:y wi ouW, ,p   li ¿it in« »ithin   tfc.    6»* ', ry   l.-nitj 
lightning ro4e 

1round in* for th-   trannf jrm. r .-tatior. 

aW^y «roup „«id  th.   liitributiin  ¡*»ol   for - aaw.tial   «1     tr. ••,. 

Inetallation for j«.wer rhetor   ;orraction 

•ot   included ar* ta* conn^ion,,  t,  the 6-kV sour« »nd th- t-«V m 
tàf> pBior^wicy fpoup ( iso idi). 

7    -xr 

r fur 

Ventilat^ and haatinf 

Th" ^eifio»iio«ttet foUo. do not apaly to variant  II,  in which  ventilati^ 
is not provided for. 

Building Beparat. rm t»a plant %r. »et provided with hating in this 

piai,,    a deci.ion on citable .«tin*- i*atallation. will depend on  the cli.t, 
of th« location« 

»••mutin« «Btilation, ta. .pacification, for ta« différant .«its folio«. 

*».  1 »    B*oa»a. of ta. po..iMlity of tae ralaMe of noxious vapour, and 

*«• ia«*.r of .a,l0.iona, a aaofca.io.1 variation «it oacabie of ra»«,inf 
**• *ir 16 tua» a» «o*,, *...« 0B Mk^aor ^  u ppoviâed#     |pftpt ffw- y^ 

loo%l vaatilatioa iaatalUtiana ar. iawtaiiad i»  ^ **••*••• •*• «•«•i*«* i« a*aaa atare U« noxloua amii.iona 



u. i  b. r.t   \y  Sf 

•   \A\       Ttw   fans   tro tp 1   f , 

!    I ( •••> •> * ) standar 

'• '•     •       ;'        •' -*VXl  w.l   • ,.T,   .<*••   fi   tir nu !   r •*••• r   bot      w1,:   h# 

p:   •/.!••! wi'n  o..tf.   ii tf.tr -ru    ai ;   m <ir  rv->n  / w:nv;. •*:   »<«• i jt,,,    ;yw» .B# 

Tr.-    iir   ;T   rWr  ~    th.     •• ,;. rV   .v/at«n,   -..,   ;      P... .,,   .j   .     ,tn ^(tl,.,r. ,    w,,   th%t 

t>,m   -h.-    "  rr,  -y   .-«t-r   •     •.,..    wi3t<wwV   r   ,-,n^'   %     Th- •^..•)|,if  %i , 

i¿   *ak-r.  t'i   ,:.  th-   ttm.«spr.   r«. 

Th     »ir  :n +K rr'ior  »t    >v 1   • .(K)   i.   k  , •   und-r  ;oeitiv    pr-p.iur-. 

At   ..-v      •Ij.-v,   whi   •.   ¡a us   1   f   r   Purging th     r«act-r ( »t   *7,(V)   with 

Phoaphora, P^*su.:nid%   , <,,.«,-.»    Vailati   >.  s,,t n vjd   t fio   r   I   iustir^ 

u/.it  »r.   vrvii.i,   with   'h-   • -r.*.,»»!^  ür   taken !>..  th- atm..Jf.h-r- . 

'Th'   air  :>-m th«  .»•».••rai :r.  wi ::  b jxhau. t - -il   ' t>-wit.r 
incineri,r stati, n,   ari th v   fr   •   V-.     K-dust a* wlt  will  b„ 4ll. .tar^(-1  t; 

the  ^mospher- %ft...r r*-sin»> through  » ied i.-Unf   -y^m«. 

Water BUPPìY ¿nd .••.•waf.   aYjt T,.; 

Thp water supply jy3t.,int   whi   h,   b-aiies the rainal  sanitary faciliti.«, 

• :.o   include, a fire-fighting .yst^m,  and  th, ,««, v.tan, .r. install«! ânly 

•• far aa th. battery lim^s.     h. purch—r prorid.s th. wat«. lr. th. entity 

and quality specif,-I  bel,*.      Th,- purser «h.ll   al3o arran«« dispel of 

do.esti.  waste wat-r,   rain water and   .hoaùcally   impare water nut.id*  tho 
battery  limits. 

FIJW rate, and pressure. 

f>tef supply ay:-t»m.    Th.   maximum flow rate in the sanitary facilities is 

1.2  1/aec,  and the daily av^ra^ fl.w rate i. 16 »^/day.      In the indoor fire- 

fi*«inf syst*»,  the flow rate l. 5  l/8ec (two jet. of 2.5 ]/.ec  aach), and the 

flow rat. for the outdoor fire-fightin« Sy8t. i, 25 i/99C ,t a heM of „ ^ 

Th. stand-by water stock for fire fistln« is 240 «3 (mad. available by the 
purchaser). 

SflMS-lOÍJ*    T*1« »Ml»«« flow rate of doaa-.tio wart, water i. 16 «3/<bV. fr.e 

flliM to th. h»ttery li.its.      The ^tual rai» wf, flow r*t. 4^«d.t  of 

cxmr.., on the climat, of the location.      Here it i. ^mmrn^ to he tOO 1/W. 



5Ì 

fh#> ':. 

fi 't*  nt.   of   \ m ,'K  (  ,r, 

w. 'ft   ' r. »'    n-rr.i  A.,/    mj ir<   wa'   r fror   ih«» P ! ant, 
'7   f. 

'./•' h). 

*»ter phy.;i    >-:h«iBi< i.     »ltri  •   ri.-t 

•n   p: «:t !   -»ti »n.     rr n<   i   ai a 

'•v   rys1   ••-. me-t •   th^  .:t andari ¿ 

"tra.-'-ri.-i.;.;  .ip • ir i ed for 

ii-i  »tj .n.s   ir    a/ai ;»:.!-,   th-  wat<r ra-«ts 
¡f   nuti.i.-i    nom«.       The   —t..r  f,)r   >he   ..   ,   _,.  ^ ,   r¡< 

''     ^'.   r   ir inking    r  irvi striai   *,t,rt, 

Tipin^ 

fi*«!  "'fplT  «r^f"-     :he .lnnkiM w»t*r  f>r 'he  aaruUry f.v iliMe. 

'-**-Ur.1.,   ktti».,   A^.,  toi-..., and   binala,  a. W.U   t3 sai>,y   ,how#r, 

i»  'h. prot.ott.n lull)   i.   U.tnb,,^   ihWli, , nttwork   Jf :_iDf   tj   1liru 

tlnr-eoat.i  iti«,   piping. 

't  dorn ¿tic water ;a obtain-d  t> -, 

if.1 * ¡ty -f  VX«   ...  and  L3 ii.triruf-d thwi^i  '-ir.,   t 
a'iy    /..;•*, ¿P,J  boil.-T3 having a 

•*•*« 1  pip.nr. 
k-in.   ,'inc-c >ated 

Ind^r hydrant. »re >mpp 1 i • -d „i>h water n,r,^.    -;n.   h   ^,,     . lfl 

t ¡Fin« (airi '-<:<.•««!  ute-i   if  if,..  mt.r   , -,   r    »t.,-   ) •    ,   +t      .    , f      4"    ^       ^1  th...-  u.l.or hydrants 
»il.   r.»v  a 3p.-i*i  2-in.  «prv nozz!... 

The purchaS,r or client   i,  r-ponai,.- f.r th, wat,r .apply to  ,utd>   r 

nydrant. a„d for t.. oh-ioal foa. uni,   in th„ raain ät)T%gp ^^ 

3et»g afffttt.     »„..^  mat9 ^ from  thii wiw avijt^  _MUnatioM 

and «fetj sho„.r.  i. t*,«f erred through 3loping  -%st.iron pipe„ ( w        _ 

joinod together *th Urrl rop, ** bltmm „H^. ' 

The »i„ «t.r fro. the roof i, di.charged by free fall  through cast-iron 
P.pea (di-.   100 -  150 .),  „nh dl8Charír. ,t  the pave)Bent  leveii 

Th.  mah  Mi «fc-lg.Hy  4^,. mtep  fro#   the   pIani   is  discaxded free 

fll through ,*» ^ Fipe8.      Dii|char<rB point  ia at the ^uery nmii^ 

ulti Mil"   I   InclneT^inr 

3«ner»l a«^^^ 

-it.
The-Tte mUr fP0B ^ ,MUfactu'in« ^— «* the air cont^inatrf 

-1th „o*o« .iMi0ll. fp>. ^ V€IltilMleB Bygtmg are deatroyad by incineimUoft 
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.r. »  inique plant  that   «ntì  g»«,.^ or  ll^ij fu,,.  fo 

':M.ï*J of  th<- fol 1, win^ part«! 
r     .•buaUuri,      Thia plant 

»oxiouB  mter and air .-ir-uita 

PIPì     ircuits 

Incineration unite 

Heat-recovery and ¿t-aa-p reduction or It 

Tí.« «h^> aas*«bly f'«B a apparat*, unit  locate aw* fro. 
Plant, 

PIant M in» rs 
The composition of  th.-  prue,8. «te «t.r i. aa follo 

the manufacturing 

w» (p«rcantäte) i 

v«t«r 
»«CI 
Rtfr 
»•aco, 
niMral oil 

MANCO, 

Na~f 

H «ON 

«i«thylthiof*u*a*oric Ml« 
••*•«» »«fti    acetMid« 

•*•**»* lp*««***! le ^4^ 

»rt*«Mtr«f*«uMt«l 
ft* trap*«**, ei 
•tJkMel 

«•iémtafl««] 

• .20 

0.70 
I.JO 
7.20 
O.iO 
o.n 
o.ea? 
0.2N 
l.3J§ 
3. IM 
I.Mê 
0.t*4 
0.Ì17 

0.0JI 
o.tti 

a.Mt 
2.32t 
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*. .ir -i-ctar^.! I,  th. „nUUUon ByirtÄ. ^ %n 0IW11 ._„„,,. 
onttBt   of f|.V1<, •»"«• 

Let e iter 

or 

)r 

insta! l«<i   f>ow rattt 

rtitl  oonuwapti mi 

2:^X^K   -«'•'*•*-.   M«.,m^ 

Mectrio. power coaeumptioni 

Instai If!,   )T<-, KW 

Under operation,  2y¡ kW 

St«wi production in 'ht heat-recovery boi lari 

Ua-ine the fir«t  I50 lay. or the yea,, 6  t 4 

During  tht Udt   ISO  -laya of the year,   I5  t /h 

^V1«*" Pro*^i<»n llurin^ the firat   1^ rtays ^   le   increased   t0 15 t*  by burning auppl ementary  futi.) ° 

oneuiapUon of doneraiis.d wtw far  atta« production: 
Mexiaua PD tr/a 

Coneunetion of iadustrial water: 
Nu 1 Bum 1«j m3/^ 

Wow rata of burning ¿autst 

Haziaun 30, ,()n „3 ^ 

wh.r.t Ti  rer í8 Ìnj-Cted "^ Pre"Ur* lBt° the -<»b«.tio„ chamber 
-».« the fu.! i. hur*td at a temperature of about  1,000°-!   10O°C «. 
air la ua-i »•*•,„-„ » '        -1»10*) C. The noxious 

""* *""»•  *«• «"» «e cooled to  290° - 290°C    „H   ,•     - _, 

stored for a tiae befo« ditpoaal. 
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The ascribed plant  U t, be or«mt«d ¿a «ach a «y ae to  «««r. th, 
¡latra t^n jf »a nv-riou« wutre, 

The    ott  ettimatr ioee rut  include  the c  at of the following it«Mt 

R«BOV»1 of the reaiduee 

Vtility and «team pip«« 

D> liveiy of fuel  to  th« plant 

Water deaineralization 

Centr»! fuel  storage 

Th-   proposed équipait may require aodiflo»tionB depending on fuel 
Toa.ity ani other variables. 

Th.   plant opermtea only on  liquid or |M«OIM folg. 
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»II.    ECONOMIC AJULTSTS 

Investaent ««ftlWt. 

«.«last« of the «pitoi inv..t.«t «qm^d for the pi^t   in  it. tao 
vnriant. .r. *„« in table ,4.      The e.ti-te. M be „^ M 

etnee ectu.1 oo.t. will depeM strong o„ loc.l conditionB. 

T»ble 14. 

•0. 
It« 

•tiaated capital inveatawit requi 
 for the insecticide plant 

'roetu ' 
Plant 

(thousand 

enti 

T z 

Wait« vatar       T~T— 
lnclaoratlon   J?°tml 

• )       plant fthouaand 
(thousand I)            *> 

4 !  
1. 

a. 
j. 

4. 

s. 
o. 

7. 

0. 

f. 

10. 

11. 

ii. 

13. 

totalpaont 
•quiaojnt amotion  (labour) 
Pinta (natsrlals) 
Up« traction  (labour) 
Instrumentation  (soulpaumt) 
Instrunontatlon sasanb lino ( labour) ——«no 

Modifications for Trop!os 

J.Oli 

170 

•00 

OS 
34$ 

70 

131 

Constructions  (notaríais) 

(1 

VOMì 1st ion «installati« 
me ofmlpoont) 
Vont!lation (labour) 

370 2 ,991 
245 435 

4« 700 
• t« 

57 402 
13 12 

10 14t 
- •2 

var X 
750 

var XX 
•00 

var x 
500 

var XX 
100 

• 
var X 

110 
var XX 

15 

10. 

IS. 

10. 

»•*•* installation 
(•nuinaont, me notaríais) 
«•bor installation (labour) 
•«««tri« laatallotlon 
(notorisls) 
llootrls inatallatlon 
(labour) *~Q" 

11 

2 

002 

100 

v« t « i • vor • i   o,o»t 
•II    4,002 

.X 701 

.II - 
M  7,271 

vor.IX 5,130 
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"he investment in capital and other Items is aaortifei according to the 
schedule shown in table I5. 

The costs of the meteríais used  in one year»s production are set  forth 

in table 16,  and the sale-value of the end products is shown in table  17. 

The prices #iven in both tables can b« counted on to increase oipr.if icantly 

as time ¿roes on. 

Profits 

All  the costs and the incoa« fro« amies are brought together in table 18 

for the calculation of the profits and rate of profit realizable from the two 

variants of the plant. 

T»ble 15. Amortization   of   investment and other items 

It« 

Investment   Amorti- 
valu« latían 

( thousand $ ) period 
[yen ) 

Amorti- 
sation 

Constructions- 

var.I var.II 

Amorti- 
sation 
valus 

(thousand $) 

vsr.I var.II 

installations 
Process plant 

Waste waters 
incineration plant 

2,390 

4,092 

703 

1,730 

4,Of 2 
30 

IS 

IS 

3.3 

4.7 

0.7 

00 

272 

52 

272 

Subtotal 7,273 5,030 S.0 404 329 

Ossian 

Know-how 

Running tasta 

727 

300 

SO 

727 

300 

SO 

S.0 
S.0 

S.0 

41 

17 

3 

41 

17 
3 

Personnel trainino SO SO S.0 3 3 

Total 0,400 «,0$7 5.6 400 393 
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1« 17. 1 ml«-vaiu« of and product! 

Proéuct 

J>latt*o«t« 

Itala thita 

ttoioa 

Dithlorvo« 

tfeit V«lu* 
rie«     (tteuMad •) m i 

1000 4029 4029 

eoo 2875 2300 

400 3700 1440 

200 4000 9*0 

96 2200 128 

TOTAL • 249a •W 
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'Th.-unaui 
.-out at.i  pr fit 
is   ^ $) 

11 or. var.   I var.  II 

1.   Production valu«  (sale o rices) «893 8893 
2.   Raw mataríais 4498 4498 
3.   Utilities 332 332 
4.   Total   salaries   (,ar¡. iTary) 171 171 
5.  Nominal  capital costs« 25! l) 43 43 
6.   Fixed m*ans  amortization 468 39 3 
7.   Repairs   (21    :'   fixed means) 145 117 
8.   Land renta1 (6000 $/ha x 2 ha) 17 12 
9.  Taxas  on  fixed means 

(1.5%   for constructions) 
36 26 

10.   Insurance premium 18 14 
11.  Other variable expenses 200 200 
12.   Interest  (930 756 582 
13.  Know-how amortisation 25 25 
14.  Other expenses 200 200 
15.  Costs   for waste water 

incinerator 
206 - 

TOTAL item 2 to 15       .   7110 

1763 

6613 

2280 GROSS  PROFIT 

Legal reserve   (51 from the 
cross profit) 89 114 
Taxable profit 1694 2166 
Tax on profit  (301) 506 650 
Net profit 
Rate of profit 

1186 
14* 

1516 
22* 
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