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WTROWJCTIW 

Cont^por.ry civil„«tior.  ir ~h»,,.,t,r: ,,d by „, ^„^j.. fr + 

«•».loprrnt   of  rci.nr.   .W4  t^hnolo^.    0-^1 «di,.,. ackil.Vflr „r,t,.' . , 
Vrioun  f,,!*, haVi   had  a,   ^„^.^ th/,   crf,atiori   in Bany 

lW  »ndurtriH   -,tr« „m  , production   ,atlPfwtL,   -v.r lr,r,,    r,. 
UPMB of  th.   world • opuUt îor.i' 

Alth..,^ »„,„, .i.lPVfffrtl. havf  k..tTi fMfcirrd  ;n rORt(.rrar 

it.***,*,  it,-  rand d^op,^   Ptin„   ^ ,r,.tor «a .rvat.r  ,,.t,' 
because îr.dutrtrial  «¡t»nriä,    ... . " ' nai   »ttnri«,...   ar* a  acaree   of r.eC.t1Vf   fhor.omrr, 5lr,.r.,., 
•»••  he»lth or »vw ondati*.» rir;# h,, 1,/,       «- 

•OBc»ni to th* sufi ihit    ,r„ «i. ,„,, « p    iWi,t-   •*'•  »ir f oli ut a or,   «i curf».-   «at er dilution, 
-Hicfe Wttr with a partxcular u*.,.^  ln th. ,w ^   ^j^.^., 

•*»•!>•  ia » «ipitficwt   concern ration of  ir-iuitn,,.. 

•or, «id«or. fr.q.«tl>  or,,   r,*!,,   ^   in U(   ^claIin  -,, 

«4 i« »«m.», of  ca«e.  of u,v, ro.*ent al   ro:ïutl0r. tUt   roeO   lr 

adorati, .oc»*] d.^.    4,onf the ,ort   >#%ri0Ui ehculJ be fflfUor 

fir* of 11 th, chronic »d »cut, ....  mtcuc^on., the di*urt.r — 
««—4  m th. p^.lcri   «j pvchlcil  ttlte of  peorle lmnc  in arçM  w t 

• hit* Hfm of  proc«, fM  »d durt   o^twinrtioi.,  th. lo.r  of rtrer.fi h 

•f h««. *or*tn* »4  linilc  ln ,uch ^m    %hm dMtructto::  cu»H  ^ <hi 

-.10., .d,ni, r,],«.d m  air a*d w*.r to  faH». m, fler.(  „ld t,, 

•Matte«,.» of the .colegio»!  ^mlbPiuB|   ^„w „  BQms%meii  u,v,r  m 

M •*«  b. .L. .-rtio«^ tM  ur «MI  «*„ ^Hutiot«  bptn/»  alo.rt 
•* «Ujr i»w. of «r,* ^ltí timïficmc, M úu0 ,ormtk9 of v   t 

•-«.f th« cm U -r. „ l9M ^„^ in t9m, of „^^    Ju h lu g e 

— iM^tnUi f»*«« U. th. ,eo^ ef %mr M|-lly 1Mu^rilll?1>1 

«*»      •• i#M»r^d mam thr IIIM^«(H   eau*-»a b^ 

%* iflw««. .f »M ^»v. »mmm* meompm9ÌM u, é.v.1»,.«,!  of 

MA ta d^. U ur «M •*., p.U«»*^t   H   t. «^ f ^( .„., 
fl#M«. fpw th. Mrld lit.r*Ur.. 

il 

••4.   :•>, •*.) (I9TÎ), p.. »i-f.. 



—    •>  _ 

For irii--t -uio- ,  on the basis of ihr investigations carried  out   11, the 

United K.i:;:d..;.  oí    ¡irat Britain  and Northern Ireland,  it  war found that 

the corro   ion  of   ti.o  ru.lwavr  due to  air pollution  iß now  :,ix  tinier, faster 

than  in iho   < ;.riy   :Vr.     In France,   sine-plat cd sheet   roofs  now  1 :iiit   abou' 

4-:, year.-   iiu-u ;. i   of  3c years.     In Paria,   Verace  and many  other cities, 

rapid dori i-urtieeì    ,f th<   planter of buildings   and historical   monuments 

han   hern  rvv^-rtrá.    It  has  1 ^n proved that   concrete not   protected with  a 

ceatirg dot one-.-•'.-• s qu:r*Jy under the influence of sulphur,   chlorine, 

iiitrof-'--n,   c-i-Acn     .-r.pour.dr;     after onl.y   a few months in sor/icc,  holen can 

carily le rod-  in the concrete.    In Poland,   according to  a survey made  in 

U»6;>,   :t vas  four:: that  over r50,000 ha of forest  had been destroyed 

because  of   a-- ror.vt icn.    The direct   losses  due to the decrease  in the 

brush grout h   aro tie additional   planting expenses wem estimated at ever 

3OO ::,ili.O!i   ro:tv.-   annually. 

Ti.e en-, h in cd   -ff ort  of rêverai typte of noxiovs materials  -ay lead to 

the dorrt met: er.  oi  flora over 1 arre areas,  to  soil erosion and  finally to 

lancisi:.! . ,   with  irortinafcle  rocial  and economic consequences.    Severe  air 

pollution le;, ir:  te   the incrc: re of light   absorption   in the  atmosphere, 

result ir.# ir.   xn   ir -reare of the energy consumed for lighting.     It  has been 

calcul .at.,d that   - :   Leningrad the losses  due to thr   effect   reprcrent  abcut 

26 per ont   of t.h.: total  energy consumed in the  rity. 

In the care of water pollution, specialists have calculated that about 

$40 billion woal 1 L,. required to clean up Lake Eric in the United States of 

Ajfieiica. 

The abov,:-Lv.a.tionea fibres representing the loss'-e  caused by air and 

water pollution  are onlj  exar.ples arid do not  give the complete  picture of 

the negative  fcon; ur consequence:- accompanying contemporary  industrial 

development.     In order to illustrate this more  accurately,   it   is necessary 

to have data oy nuans of which one may calculate tne economic losses produced 

by environmental   j ,llution a.   a recult  of the operation of improperly 

equi peed m arni factoring plants.    Similar data on air pollution have been 

established on the basis of i h« investigations  carried out  in the 

tfnitee Kingdor   ;u:s the United States.     In the United States, tho calculation 

Bhow   t that   1   t   ol   impurities in the air caused IOBHCS representing an 

aVer  ,>,-(•   cf   S.'AM
V
   (t' •••   !•-  •    •• , -•* n •.+ •        •-" ..i,..n j ^ A-   •    "     •        -.I.'.^T .. 'Oultoo   ard  un   1      •.•-.tr: 

WttLout   i:.wlu '.-... .•;;: *     '•        ,•• •••   ' 



«o ,* », ci;v:,aa„„n, oW „.„.„,„,, tor f d.      •• •• 
aro annually  r«ii»i"prf  ì„(„ìL      . 

•V       U.t.cd into the atmonpher,   ln Ih. i.i,,itrá St-,* o-    ,r -  - 

1"ÎH1T 
a"n,":,ï"i; -^ — — «M. .».;;',.;<;'.'*.... 

-*»«.»' ». »ir P„„,llon a]0„„. A_riljr¡c lo thii ,iu„jlat; — 

» *,. lmií, „„„.u, llfo co,¡dltlo„c tk„ iwtcii 3 -•; ; 
o  .pen a ,„ atmcop„„r„ frot„ntion ^ nt   aii!     m  ^  ^  ^   • .-. 

»300 winon,  ,.„.,   lto„t  ,10 Mnion ¡(,r jMr from  r_c to    fr __   (    ^ 

that „„th.. rir   ,„,,_,.,, fcr OT„,mí,M        t^ ;      ••'; '-. 

f th. u.uudótc.c, >„ hl„ ..st;rte.of.tc„ ,„1()r,, „^^ ir; ¡
p:c;"-' 

«««* th„ „,P¡„ ir<,r„ntpd v,r_ Mrti]r ^ to    ^ 
pollution, „,er pollutl0n lp juBt M IWOM a proMe__   

however, to prolog thi. iIrtroJ.acli          .     • 

*o »ho«,„,. „oc,.! »a KMm,„ :„..€.. aat   to        - „:.',.;;;•'-•• 
pollution who„ plar,t3 arc „ol rrovidti >iu facii¡tic_ f      -   -•   -    - -;. 

d.«»,^ th. „„„ou, .*,„, ;h,v dlcch„.(:r Mo Uo cnviroM; •<   • 

tbi. paper i8   intended „  . CMlcis(. ar.aljElB of u, 
pet roenenu c&l  irnhj<=rt i~v • <>, 

cu  maust rv on the environment.     It   identifie-   ti o   • •••    , 
produced, describes their offertr • *h» .   - -     - 

allowable concentrations oí  theEe noxiou, m.torialB     ,a H,- ~" *«^__i       . «'iituaUB,   and diPcuEses x:< 
•treatment methods necrs^n  4n L._    4. 
t. n.   ., nece3.ar>  to keep the petrochemical  contribution  br'ov 
those limite.    The final   ohaM -. 
_ „  4. *   °haPt"r S,VC> ,"°   »»»"été,   stalled   ex,,],-, of 
«t.r-pollution control ,„ pet„ch,,ical complete. 

It  .»ould t,,  e»phMi7,d that  thl0 papoi. do.dc with thc  ppju ^    ^ 

pollution proaieed on,, 0, pe.rocha.ica! p„ce,fl,.6 „lBIta wJ u,.r'    " 
^.illarie.,.    „lat   pollutio„ r8preM|rts ^ ^ thouBanjth ^ ^ 

« *.,  „ the „»e of the pet„oh,»ioal product, ,taMlvt.,.    „or. 
-.»ti» „urt * dlrert,d towardii the reMonaHc uoe of th ^ r^rt^ 

Hu»    rZ """>1°'   "   "" P0Ìrt*d °Ut  "* the U"'U" S»í1"» 'W^nce on the H»« ft,»lronne„t,  he,d .t 3,ock)lol„ ¡n w.f tw tho ^iioatiOT of 

f.rtai„r» „d p.«icldCB „„ n(rt boi^ earriod out 

««r. .-in,,, th. po.iutt» of .oli „d „^ „,„, lto L^.J, 
f» ov.r ta» „.„ „d the Mnta,inilU<,n or ^^ -aur_    jnoth r raMiii<i 
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ic th<- m r. aro! :ib> w-<-  of plartie m;û priai n,     Awordifitf to thr ipr< ml . siir, 

it   iß ¡Oíviblr thiil   ¡.'.omet ime durine ih«   p«rio4 1   iTO-l'.^'j, ihr  product ion of 

plastic? will   [fHurii' equal  to that  of  c\v*>lj*     li'  in tht- eat*«! oí   feiroup 

ai.d non-f rrou.   n.rtáls   j,  recovery  and   reúne  iiystom hi»  b< >m  rut ab] inti>4 

in  almost  all    u.!;tri.;-,   ;«t analog U¡K  action ;r,  th*   ¡]';.tn,'   l'i*ui  i.   :ti¡; 

:ii   it K   IM:I;]   ;t ;-.,:!".•   - r.    ti, i-   or.l;   i:.  rwn ,couiitnt\   iFinifì >1   .••<-; ul : if o: 

u i ir.âjv • . * » • i > .¡.^k» rut ed !'i»t ««*) , 

Today, 1v-i-    a!-  rr-vt»r&]  n ctfiuf »oturifw- proruppe«  for »l;».o«1   <*vrr/  ; rotici» 

ST er:alu-*..'  h'..'   to  cu--;'.-ci   the processe  wiih tr«  ltait   pollution te?id*«ne>   or 

for which ti •   ...j.'t  tflect  vi,, not  rteeeissarily the »oet  economical, tr-atwnl 

plant.-  i..uì b" utiliza.    If that  principle IB  ignored negative  of fecit m>ii.  .'vm 

*oi(   ríi¡o:,r  •-1 v.o--.     :~ 1.11 cat i--r.iS may appear l*ier« 

¡/   branda and oc*tc«nM in ih» piasti« 
Io.l/V>74, H*  »IMS« 



1.    Tir?:   ¡WI-ATT QK T^; p„Wrum^kl   ...j,...«., 
f". •• :T. :v; = ir.:.:K 

*r      nv¡ rof jr.r.-1 -il 

":'   t rar,. r,   .--   - *   t1 •* 

°»'    <*  *»'•    »M..-r„r   th-rt   ,..„„,,    ,..    , 

'».•.•.••,]    iMurtrv.     A,,,,,,,.    v,,:i.„;.   t ,    .      t + 

inilu:irv,   i„.l rof-i,,,  ,,.-i .   , "     " " 

«-.•>«.»..,,.„..,, .,,;;:./'.   "•: —••»—, 

. ' *'    f'i,i-      '•*-' it..   of  t:,,   pr   1:„..- 
»i' i* .rt1.  thii,  ir-   th.   -   ...   v   •..,-.,   

" '-•   l r    • —;» - or  ..-. j  .,, 

"• '•'••   - ' -- •   »'**•    ' r     .* u* 
tv-i;-art   U1   rat,,,   ^    ir¡   „.,_,,   v.^*^ 

"" "   *lt'""   "    -«tnii.if,. ....   ,.r   ...   ,.„   ht>...    Ä4ti i 

i •: i '.<• 

Thr  r^r-otiv.. m.-^ur-v   ., ,m, . „l4Î.f ,Tit ,ü:  .    . iLP. 
M;,w«"-   ìr.jo.w,    ,.rifi|? 

•» »"•r.;-.    ,f  „y,,,,,     for ....v.ro«. 

•»«* l«tr...»,El. U   ¡LUr.-r,    !,.,  »,• „ t . 

»U.   "M.-d .'•,•.. to   r   , ' '   '"' '^^   ^'^ 

»»•••o, *.. ,,r ,tnt   ir, ,   ., mu , t>  ((|    (frt   ?  ì(   ^   ^^ ^ ^     ^     ^ 

» •••  •*  i.-ii^r   for tí.if   ¡an..,-,-j^ 

TP.? p«r r*^j|   in J»r»i     "  >i «—       ^ 

—émJ/   ali  .. lR "r-l,r!' J1 iUf  Wl "•'  »'"•   •*"<   T. •^*^     èlì  thM,   f|Wri%ì   (iffepti|  ^ ^^  tc  eoMiR (   iu 

•* * »Piti» ^ ÜN^ tr.#<-rt ltl Ur r#rly ^w ef ih# ( ( tl 

••».  »16, »«.n  dv  H    ),  ^.  «^«4, 
|^    MIUW 4«i»r*f»« tMw liming, io.éo (ii^ufc i ,T4}| pt 



( .- a î. i'i •Ol o] ' ai ion  £..:,i3- -ir ri  in 

lí-,,1   J:.   •*:.  -;..:./ i 

W   -•';•. oi.     v. 

r.{. 1 ; v • '. . v.-    l!.t. a ' a Y 

Pí»l:a ylv U   !     ,   ll'i'    ' 

(ab at   idtc:r. M   , . -, 

iì ! ¿a.:' T •' ••_..<-   a1 '   •• 

••   ili 

*r  i.calt'. Luy  he  netioue.     C'itcr of 

Euch  ï, that   in 1 '4?  at  DOI:Gì\H., 

ri.'¿î4,  hû'*  J" ib*: town  pollution 

i;    >/  rf ili'«   ,i sii,    r.ui  the fi esttart, 

. i'-'-.   H'   19:? wl en jotialLty  increased liy 1,600 -per- oert 

Df". 

,  '...ì.ror.v di F e AS 03 have  opj^.ir»;!,  auch 

"'••.!] . •!.;  .-•mot'" 

"! 1 -, 

6'     >r..     a,.;   ,     :-i; 

th-.-  f.;     -.'• 

y-xt r. .v '. 

apJ'TV>     : ¡Vi ,     '. :.   il 

ax mo J; r •. r    i.   ui   v 

Bulpìa.:1    . . v< , a.,,      j 

wn  .i.r-y   v ."" v. a   li • • 

lev.]  -  i ' lw - 

n àe  e.1!  . ri (   i 

au ti-1 art i ao.   . uc t o t ' 

i&rf»  apu'ijjl.;.     Amorif,- th 

open oh ,ii •',   V
ìJ 1"'     .'••)( :• 

Hhf.-r. .   o!i'. ;.-,) ; 

nitrogen ,j ì  .a, .,'• .i 

ii !  ova. -. i" ai"   iii'oa.;t;r,   rulnon-ry cáncer tiid 

""•••'  t   j»   c,.n r i.oll   tr.nt   uve not  yon  faicwi1,   but 

. J*   ;ol lut .»its  J3 well established. 

JX   ;   .    f.+   .i.ita.,   jrnc.r-.ilißte have eat a.tl i sh^d 

*   r- •!.  .,*•' of ,Iú;.'-.OU3 ¿ja:; and dust  in the total 

•<]'•' if   !'i'¡í¡ t/,it  of which  aboat.   l^jO million is 

....   • ;irlio."i'd  above  3J*e anlief te thete vaiuf.3, 

'.   n;   lur     .•  cau.'íi  "ry  ,-j.r pcJ1i.it ion or  a noria 

..i   pet ruc.iaiucái  induct ry to thtjca losten is 

revela toxic a ateríais that   ve «x^auatea in 

•!, «i-• r.iit.ui'ät ed and unaatvr.3tc<l,   o lo s "d-ring  *id 

.:.i-..i.. timet i miai  conrioundí! (alcohols,  pii.aioj^, 

•'•M'     o'.i; ^r ¡j.-,  ( al à f;íiy d.iE,  K^tonfí^)}     carbon, 

. ¡j     ii; H ;íI .alili] ir,     a».rosol¡3$     and powders. 

Th».   ¿.V'Ouna   ,: 

fa cert lia.   *-t ¿ici. 

«tmoa^huric   laj-:' aiot¿' 

¿en  dt-perd .  .-t r-eng] a   on  at tuo spheric  conditions« 

.ne.- oí  .y.\'ir,  thr mind.!  ar.c4 "th* thJcV'eerf of the 

1.1 • i Kit o to th--. ni 3;ifi <.ioi   o;' lar.je  .amounts of 

>cliut3iit-i     'hi.-n ti     .x'^itj.- -io .",..   ;c  at.at'lt.,  much  lovkf.r quairtitite of toxic 

'ma »<A: .;:i.. la4*'  'a ;v i i   ' >a.   < :. 'i.ic.-r.t rat i oc.    Th> n.rtur? ef the terrain al.ac 

•i»   v» »a": i ct :     T'i .a' . a     a  naia.r,!]   L.nAi't,,   at  rivrr confluoRO»», 

>n fulff.,    H'   ' n  t¡'   ' • !   "t>" oí' m.,ant^i'.H  aio -aire  exposed to pollution 

»ic^u*!1 o>   ta»- t . "i- ri'.iii'-    .'-vi (.¿jota;,  »-»¡i oh  if ibi 1 i.',« the  air,  *re mors 

rCV'.1t.»:t   * i.i  "(  . 



1 

Suri'aco-w.-ttcr pol ] ut . oí: 

Surfaro-walor j.oHution rrpr^nt, onr of it., no:ît ÌBtorf:jf 

effect, on the environnent e^.ed by thn ,,tmaÄ1,;il ,du ^.. ,. 

f~ur:; of pollute,, ir,:lu,|.nfì molarne M,|r., bfl..,:! fjnd ,^ ..f . 

of hydrocarbon,, orarne compound, Wlth one In f,ur fai^lûn;tl /,, 

varioue, »unpon.-donc of dimora, trimori, ^ pcl..„,.,,. ( arfi (i]Jh..irv. ! 

lai7;o petrochemical   on its. 

If the  introduction str«-::¡;ed tiK   de.rt i-ucrt ive 

material« apr* ad into th«   at~.or.phcr..,  thi„   -,br.^ 

over-all   effecie, of the  abov.w^r.ii,,-:oi  t*rcu:,  of  , 

e CO Syst';!!;}. 

ti'i 
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variiez,   ur.:: r ;.-i; 
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vn 

The evacuated pollutants, cone of „hich aro a 

affect aquati,; life even in 7ai',e lov. concert rat ic- 

sulphide,  ammonia, free chlorine,  phenols,   ^.¿nos, 

hydrocarbons  in low concentrations maj charge ti,- 'orp»->,"t   ^ V. • ' 

chemical ar.d  biological  -^racterirtica of  water,  givin, it   , r-V^t"' 

taste and odour.    The sane  effects aro also £lyen by  ^^   ^.^ 

ketones, aide}, •„,  organic  acids and oil  product, ln low dosa**. 

The action of these toxic materials on  aquatic life is comflex.    *h, 

various organic populating an apatie baain and the abiotxc aP^ ax-e 

eompulsorily  interdependent.    The connexions between the. are  ac- i,v*d  u 

various „ays,  mainly by mean, of the trophic clement,   and confer an 

integrality to the entire biocenosi,.    The  integrality  represent, the re 

of the structural and functional differentiation of the species fomi-g 

the biocenosi*, manifesting itself by a more or lee,  advanced ,uti.ul 

adaptation.    Its development  direction is that of the optimum u;e of th. 

materials and power resources proper to the given ecosysten. 

Pollution of a water baain,  i.e., the introduction of certain rhemi,- 

inlluences the integrality of the respective biocononis   and upset,  it, 

equilibrium.    Contaminant biodegradable organic substances produco  ,-^ 

disturbance, rather by their amount than by their nature.    Presumably, 

the aquatic organiamo living in the basin are already adapted to the 

presence of euch trials,  in the for* of dead plants  and animus,   u.a 

are able to degrade and mineralise them.    But their larpe amount  effect:- 

biocenotic modifications«     a», increasing density of the specie, dirctly 

ur-ing the orpanic aatcriais as a nutritive substratum,  the appearance of 

JO ne 
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•vi';u¡'     a;..,   ? xc "'i-tin,- to  4-   it   .-r.. mi.il    '.en.po. .1 

3"   ••op.-c.-iti-i'i  of  the  cell  r,t,!"t ratu.-,.    So,  t ;.  y 

it..'  i. f the   -. rll   iioffioraoe.-,   produ~ ir*» iii.-i'irlr:e --. ; 

in the OKDior^-ul.utor ;n.- nanir.:.;     =u-t   or. thf   <->ri5!po equ.jin.nx,   inhibit.!.^ 

some enzyme  activity;    or react   w;th  certain radicali: of the  proteinic 

substances,  modifying the physico-chanical   composition mû t.'.e  affrontici-, 

state of the protoplasm. 

Varioua toxi e materials .-.\v selectively  act  upon certain  r-artn of the 

organism, but,  t<  .-; ist, of the high integrality of the living matter at  th' 

organisation level of the   individual,  th*-   action of thete,rir;-  on   ¡tu   p,vt 

also hae repcrcuasicüa on other partu  with whici   it   iu in a   -loue funotional 

relationship. 

The living o'-çunim,  which  it   a eelf-control syt*««, tend* to counteract. 

the poiaonouE action of the toxic material«,  i.e.,  preserve iti  integrality 

by means of varaouc mechanisms.    The reactions of the orfani em  in this n-seect 

vary with the nature of the toxic material,  correr,pondinf to the vii ion of 

the latter. 
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¿i«   «p. '   tot», for 1Í*  .<a**r #u: ;',.   :n  ar«a* 

*#  r< *4;.,   a«, th**  . -,rf 

.Jfisr«. 't. t » " •.• i   ! ' ' ¡»   1 «v 

tit**   «••   . j.c,r  of  . .rta. »   .st H   aM for th»   nit.-r «u>rl>   in tfe.   . .ductria] 

Witt.    Ti.t-r-far*,   :»'   ^f**:- of the  amiti:  laj-r oor.t « .r.jt ioi   „ill  hav* 

lirtrt   .ur.fc« ^,.i .;  .,   ty, îiu« . -J   *, j  »voncxUc.    airs,   it   ir ieri» nary to 

k*ti   it   R'.I. i that tlirr.   ir  a coiti m ¿o IM jom um cai ion IHIMM iht ¿fiw^K-T 
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fàc •aun m«..ei of nei^« jn p«t inimical oo«|lti«a a/d ihr pa? má 

oowpraaecr unitr w t ih- rUjrt»pr»nmir« th«iw*3 Mptlpa«*  in th« niti»f«K>u« 

fertiliser plani.,    Th«*« i« noihinf unic^u* in tkla aifecrt of pelluiitn ay 

Ktroch«rioaJ  industry,    A britf .ti.m^ior  af tat «al i «ni  polirti» i» giva» 

in ufeapter II. 
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the tail - a ". :: ; < 

cot. ..-¡,t. rat:   i.   '.:.-. -..- 

The ¿,-i\    t   ":   - 

Standard   V..     .'.-•', 1 

Iresoci or,    '-.'.••,•   a 

-1  :   '   •; < t   v.aív    i;'   iffitK'd  .-i:: the  concer t rat i on to 

cxi o:'od 'iu]v without  'ini'.ivoural 1«' conroTumoor.. 

u i:  l'or a wo ri. ,r if; :u hodulc of Leven to ripht hour;'  a day) 

a--!.    :   ;,;th  the   ; • tt> ¡'  P   ir.   íü¡a:,   l,.   ì i~   the   t hre.,hcl<i 

:  i! „ ;:..    A  oci.o« nt j at ion of th.o  n.a^nituii   do OB rot 

I at   ¡1    L   cxoi'it-.1  for ll   tui.ato:;,   the  foll-jving nay 

•i1 .it   ot. 
•. • v. -t.l'   ".o.iif ¡oat . ir. oi   tr.o tiL-fu«-. n 

•• ".''-••r"i-' !*vati-.-r.   r- ;'!'. xc¡-. 
'i'«::.-.'  of ¡'.eie;.cy , 

! .1 r. ion    .tweon the units will help in interpreting 

;t -r     •:.'.'    ;/c  aid  preútrurt of "< 0 Torr i¿ at'i'um -d)t 

) '-,>,r. -.traoior.  (ppn.)  xnol^cilar Height /T4.4% 

jt    . ÜÍ.ÍÍ.-.' v.re ;.-£^t-*tl:i-ri,.'i by libido Health Minirtry 

', o-o T.cT i.;71   3T.U  are enforced by tho Stat« Sanitary 

••   •!•. îir.c.i •%*• ti.o coi   entrât roi:r.  at   wrich no occupational 

di.,t¿u;<   00V...1.,   j.r.r.r   ut   ordinary  oit'ht~ho-ur working day. 

In rot:   thr   'rit.>c àtat  e  ari Union of ¿ovift Socialiet '.-'epubli.es  si andar. a~, 

certain cart fri al.;  \r.¡ur' •;ci ly  an "x"  in coluane  S »Pa 7  of the title)  »re  B&id 

to h»ve "striV.UV- toxicity",  i.c,( they  eau«» intoxication not  only via the 

respiratory   and   o.'i: ont ,.r ,<   ^ystoi&s l-ut   al^o throufa the  skin. 

o irfruo -w.|tc^   jpol 1 .t v't rJ 

3oae e. uni ri •--.•   .3e  ovverai  categories of standards when they  establish 

the limits? fcr ro-rfa o., utter pollutant;).    Por pxcsi.pl >¡,   in Ronama avirfac*- 

vater supplì* P are divided into three cat egorioo According to and une 

M follow*;» 

Ctt tato r-y I 

Drinking 

Inôuotrial unit« 

Ani» al breeding unit« 

Pood and other industries requiring drinking water 
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Certain irriga od agricultural crcpa 

S al mono i it: fiah culture 

Swinminp- pools and lasinv 

Cirt'ficrT   I? 
Fii;h culture  • *co;t  salmor.oids 

Brilli- and  doveloj.-n,.;«!  of native íinh in naturai beii-s of wst-r 
Certain in']u::trial unii e 

Urbar,  or.fi  recreational ULG 

Cai ego r   Ili 

Irrigati or. 

Ir.du.rtrial   prc-es..-; 

annex II   i»  a talle giving th« quality  .rtar.iarde for the  water:-:  ir. 

these ihroo eateries.    The data are accora::.- t. Smaniar. Sicura 
Io. 470C/lt>:t. 

Besidcc quality  .tardare for surface wat.:r,  ti,re  Exe  al;:o  ^   f 

standards for effluent..    These *c¿   be   ertatlishei s. ; irately for'^h * 

irdustry (o.g.,   oil   proceeding,  petro::har,ical,   fertili -or,  dyesiuíí,   ^íar) 

or for certain sections of a body of water on which industrial units  are 

located,  e.g.,   a case of a river, the upstream  and downstrear contribution 

fro« other awufacturing planta,  i8 taken into  account  when ùnro.in* sre-ific 
quality indexes on a given industrial unit. 

In establishing these indexes, the amount  of pollution from upstrean., 

the surface-water flow, the self-purification capability of the river, 

the downstream requirements and other limitations are taken into account. 

That is «by the liait «MOM iaposed in some caaes »ay be more severe than 

tao., stipulated in the regulations concerning the quality of the water 
•apply. 

As these quality standards differ when the as*e river passes from one 

oountry to another,  it i. difficult to sake reoo«end«tions in this field. 

•«oh data are «riven in the literature, but without any ooMent on the 

factor, dei «mining th* establishaent of the liait values. 
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Av<_; -ài'f  cone • •:•'rat ion of  '),•    :   llatv.t 
m tht.. wa." *   witT  J., .'hary..«..4   it   liciti m 
(in mg/1 or g/:   ) 

Average w^tt.—watnr l'low rate :n th*»  river 
(in 1/B ori '</h) 

Maximum p-Tunnelblf   averle   none «it ratio« 
of pollutant  in the riv^r (in af/l  or ó') 

llote that the contribution of pollutant to thr   effluent, tl.<   proiunt 

Q   C   . above,  ha.- the diiiienuione of  a rate («tf/^ f r sA)« 

Sou and ground-water i,ollu.airt¿ 

The specialized literature has very little data on ootft«titan*• 

discharged onto the .-.oil.    Practically Bpeaking, the. au in un ailot*a«l« 

oonoont rat ions of various materials and groups of materials ¿epend on the 

flora and fauna surrounding the plant.    Usually, theae liaita aie MtftabliBhou 

by agricultural experts and ailvicultunsrts. 

For ground water, the maximum allowable concent rat lena of pol lut ant is 

in moat countries are the limit valueu correrpondinff to category I  of 

surface watt or« 

In almost every country, the »aximi* allowable level of the "pollata**" 

noiae hae been aet in the range 9O-100 dB.    (See chapter U). 
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.i  : !.ii"!,   )n.;i¡:.ot> uf  u..   ujatioìial  aiseai'ei».     Aleo, in 

i   j .   t^      iLiuc.nt   ,-ir.J  tui.'iii.^v have to   t>«j  replacée fro» 

••   t'..:.•!•  i*   <_-:'t->n   i.   ir.  other   areaß. 

..'';.''   v    ;.   i h..-—J rr.i'u.-i   of  hyiroref inirf und drvuì phurt -attori. 

.":*. i   iftirif- wir ìally on the nervau-, syst«.    In cone«r.trs- 

,   •*    , .%•   \i.   ¡ut  for   lot'.-' pe-nods,   it may .-auee death.    It  har 

" ".   ('.  wam-tloojpii animals,     because of its   ¿tron*   ana BrecifM 

.i   tv. t  work Hell in places  polluted by it. 

Hydre-• M>  >..-   ..!"-if.f   into the air dunr.g decant atti or.  and handling of 

var.nuB  t       r-    f   !   nur... ;,   in+enr«iiatr   and  raw product;:,   mostly through 

lo alt:'  i     th*   i"    < . . iii^r   ,r.d ti-u.pport   fv-ruipment.    1 onorai ly -»r-oakir.g, thesp 

pollut afrt a are Iriif tone thr* those mentioned above»    The danger from them 

•rite« from thf  fact that the  are a major factor in photochemical  fog 

fontal ion«    Th       i • f ntl -  dmccy. *ired phenomenon"1*   contains  prcto- 

(.•Mcal   ')x.dt..t¡'   ii.iit   dzrectly affect  r.ealth.    At a concent.alien ol 

0,1 ppm,  «ye irritât ione occur and at  0.0t>-0«06 PP* ooncentrat ion«, the 

fr«><i\ifincy of at-thma onr-ei' i.y increased.     The adveroe «iffeote of these 

products la heinf .tuaicd, the existing data being insufficient to draw 

detailed concisioni  about them. 

y    annual R«purt of the Council for Rnvironmontal Quality presented to 
th« Contres* of the United States, August  1970. 
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4«o,„;  th.    .,ot,0^,    ..ff,^   01.   t,.(.;;i>   (..oritaiilriJit   .    u       ,..M- 

that th- air iM,t:; of oxy^n-a^uf act unr,r ;1 ü¡ti : ,j„.. .tr'.,._. 

area*- »u:t t, ,.tu.-ii,d a fI,-at Ji,t;ir.., ,,v ., .., J^-,-,^. '/',', ' 

avoid th.-  -laurr of  rxplmon. 

Mit »"*«.•.•.!•  f.Hii, 

The «ain  contenant,  appear in« during r.itro,,r.ou, f.rt;iir,r   ;rclu,^ct 

nit rogón oxiJr.-r.,   armonia,   •i,h-.r ox;de«  ir. ,*<-•  t r.r 
arc carbon oxide 

-«than, ,M  contain. aui5;nur co.Pou„d. (»cr^a^»«).   »1^','^. "^  
nitrate dust. • ~ 

The nitron ox.deP apr-ar in hi*h     mentre ion:- oMv  - -. 

of »trie acid by  «ioni, oxidation.    The r oxiouE „„„^ . o, 4rf  ^'^"^ 

«Idos are due partly to mtrtu. and nitric  acid fondón i, tn. «trib- 

uí the preoer.ee of .oirfure,   ,nd rartly to their «1.,   m evrlig»      ^  "" 

inititors of  chain taction.  inVclvin* fas,ous, hyirooarW  ^'^^ 

a m«. of .econdary  pollutant,  called Photoch*mcal   ox.dar.ts.    -v,e„  .xiiv. . 
together with the  nohJ mi liTllJ .^^  in  ^  ^   ^ ^     ^   ^ ^   " 

•«*•  and cause  irritation of the »ucous .^.v^,   ,, ^ re,ririt?cr. tra^ 

The pollutants fro, the photochemical  oxidant  f*uiy also   i^ui>-   , 

Un unstable,  toxxc for. of oxygen),  mtrat,-,   pmiitm%  ^ „^ 
etc. 

Concern^ the toxic effect, of nitrogen o*idPS on man,  fau,a an, flor,, 

lit«, i. kno« Mlde fro. their contrition to »o* fomation.    On.  fact 

i. that  «all  »ount,  increaae a persona audibility to Asiatic  influx. 

The carbon oxides appear in very high quantities  in .ynthoeiB raa 

production,  in the methane gaa cracking unit. 

M. appear, in all the steps of the nitrogeno« fertiger production 

(niirxc acid, «.oni-an nitr.tP and ure. preparation).    It  i9  „ irpilant to 

-cou. .eabran.. «i the re.pir.tory tr«t.    If «ufficient  cantiti*«  are 

Whed for . long ti.., it pro<hic.. „.ladies of th. digestive and  respiratory 

V*«..   «, m99 ^.o pp0duoe «itrophication effect, on the flora. 
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'  Fil ' ».       »    ' >    • 

01   t¡.-.-   -• • • 

10 [î*   '    "•)»•' 

j»*r*lj.'   •    A*   it.f 

only  *  .í,.."t   - *ï • 

»•r   . 

t«t-«r 

i». . 

•   1   •    • r       ,   » . « r-     . « i      »      » | 

1        f   / *f *   *   * v  ^   Ì      (   *'   i t !     • ». 

"t   * «      If*.«!        f 't     f      "»n   •**. ru*    <"*-#     1-     •«»*     M* 

1* - ri • • r. 1 ' »   f   ,ui./    «rut*,  *'••>   •%••     •**«* 

- t (• ; -*«'»i»>     »Jf t r»-- WI )     f •   *l   »t. Chi on nut « il   \t   t„i. #   l».     y^i,.'««•- -u. -•*.-•»•  gi«>-     ^-i«/   • > »  •     •# 

«Ml  „uiffv'lm   *i- i- rv*  ^t-tuon«,  te«*   *r.  mvr* inJ-WHi«  «M  ' #*   î<^#"-r 

tO   ftt:t.      Thfcll   -fl«-ti:   *!r   téiu<Ul>   <t**f«'t«-i   «M   tf*«4   lf>  »Uk*. 

On« of U<   t-.a.it nrf*l iv-   "»ff'-ctt ef t*>* «••»r»  n>»v» «imf t*>»*4 »«wtipit»^* 

group  in the t«rvl«fu-.y tt.  fem |»li«4 ©eli«* io*i ê«t4«fit««    T*» tamgmw !• »*•• 

gr«gl*r whws thon   v» mir« ^«**»*# fTtnin-r pl»»t*» l». **• »•* 

on th« ««M ait«. 

•r 

J«r tantomeni .***1 cecnn&jc   ITWMI», |»«twi©ii«»to«J  .*»%•:*••?  4*«i«i4r, 

W«tAt>w tn.j towu  liant.-,   «mlitr« pi**"  far >*fi«r««l(^s «»i***# r» M* «riti* 

©i   fer »\,i>pXyinr »I    ¡*i.iit un J   fr.nlutu.-li   r«ptirt<4 f«>r •«*«•«< r  tra**«* t««« 



1 * 

"f     fi*.| ! -,     »       -flot.*-, ffc,      <^M— ,..._, .      , . 

I«  '**•'•• 

I'll f     *»%#>*•.,    „f.    (»1«|»|   fnt   t*. f  ' ' «M   «, , «•i*- 

••••11.4  r^,,.       rf    .^1.*,.^..,    „„     .„,,    wf   ,fM    ^|4t 

1 •* #M-}. 



\f!:¡ •. I-HK.:¡..:A1 

H    i£'i W 

• »• o. .i - - 

M   • ¡V   t    .   .i' 

,    t '    M       - ff 

•   i -.':.• .    ' • ' i '  .. r.   .'-.<• i i ;    ' r x ,. < 

i ; '    ;••-•••    il i; vari * *,   irrora  ¡**   to 

i.       J.       -'U. ' , .•      (.'u t I(* \ . 'fj ,    »'ll'ë'ft'    U.4TI 

•  i.    1. . i- i,';, li,)    •:    ij'K'.i    (niitn^ut; lüín). 

!    'i«    .  ,rí:»i'   wa1 • r,   ¡¿u» n   at»   it¡;   t rmt • nt -r»', 

'     J     ' .- >    .   t\ •       ». :     .   u.l    i l'i .•   1.       :.    11.'      I '1 ..!,      ; 

; «   xi, i   i ¿tuia. 

' • •    • • • r»i •. i • . ,'•     f   VVí i*.   '   'Tgbi i pws   if -orttir^  ' :> 

' "• '••'«       1     0  <",   '* . ' ' .!.    '» r-t air.   li:"., LI 

.t     .    •••   i« * il. 1       n'.   ana aiti"   :t   th«   rat*   ->f 

'•    .   ti,-.     !''";•:. "ii      i1.      ti f* i."».:   1 h»   . f..,.;. cal 

f    d'¡t. : , •Tvir 

i '    ;•»      ;.   r*1 a».»    '»..'• ..   ~ji. 

C1811   .  .     -I i,   ,"   '       '     ' ' 

of t'*f; . ¡ :TI.í   '.:.•)    - t ;    * . ' ; 

a loi. (   mm     :     ...»    ;   . i    . 

content,   ri ...li   ;y   i »   M  <!• 

Ki'rtr  *r.   .»     .   i. •    ¡t   •• « 

ut   i i : mfcr . ^ .      t   tri«      T' V 

OX^i.tîf.-t   it    W -it'  -,    ' I , . 

j-t dur»a,   r»-'.il t :•,-   ir,  «  1 

' i,     ,t 1". '.-!'» .      thf    Ü,.   mir;,        ¡IiKtHöti'    ''.J'   <*q¡1¡Htí 

>';»      >»i   "iHT,.ii. ,    Fi î  n«., 1» ,   ir.t   j'f •.-::>r,    Í' 

•i.i •:     ."\'i(    , r. n:iM   *.*h  a   io*   Ji ¿»do ivi ü--<'x.;"!. 

• • a: i     r   it.f    lis-    üurvivaj   tine,   or   in  o'.hcr 

'••       :> >     • lE^i itt ht ¡ >:|.    : ü   that   »tu\,    tioiiou:'.   r;iat < I'l \i »; 

ti,"    -:     .t'ituii,    r»-tlu(    h?,     t*¡   «1 f : ci « t,'.,. .      II: 

'    t..   ¡''or«..'ta   t.y   111    irpiiri«   .n   '•or..;*-"-^' t;! 'y 

•T'Ml  ri,-tn<->   for  .mrv.vftl. 

A htfl. cor. t-ntj-ilior .f ditaolvui o«^.fc in th< wat. î , on thf uth« r har.4, 

m»l ?">t ili- utéa'ji; f in,", o¿". iafcl« jmxiriiíi material pr* í-fnt, leaiiinf io 

é*to*jf:   --*t m r     if   the   • i >V   ron/v-r.!   èMia   a   •n.ÌGt.at   or,  of   i. iva», î - »:   r.rwiva]   t vio, 

!•   1'        ••">   •>'   - •'>*'' f -.'.»turalt-d watfcr,   tin   r. B^or.no  tinte of  th'   organism 

io th* ru,  ii.     iUr.tl   i;   inv«r»«l* proportion »1  to  ,tu oxygen  nonnuaption, 

riMwlj   iM   iriUr.t»it¿ J!   iti lirc-i tiìin#.     Htu«,   tKe  trout, wluoh  ronaumea 

Mtygwi it  a tufrii p»t«,  r< . ,an4« «or* «jviialily   to the tour action of A 

»aUiiuìt     *i.|»-far«,   it  \ê mor*   awruutive  th**,  for ciawflts,   ;,hc orucian, 

«•ri» wi4  tench,  «Iltoi. <io not need BO mucli  o^y^n. 
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Tfc«  carbon dioxide  cordoni directly   i„flu.r..,a   »he  r, ,   . , 
^t!c o,,^,,,;, Ur,:i. Mts of carten dic/iae r watr;-ro

J;;:;; ; 

raatCrialí1'   ''^'^  '—l'«te  intcictaon.    H.,h CO,   cone ¡, Ti "/ 
«ter m*u   it  I;iCr„ dlfficull  for thfi irodwd  u   ¿^ • ••    •• 

thn>^'tl"- i—r:iai -»* •-*>-. i-ading ,o ..B a,(WUlftti,r ir/.;; v;;.. 
Thin  acculimi at. un   <;au.et3  v..,.  nZ::d  ,;i;   «G  „,r.T<r.. 

ft fit*'    :>f   thf»    nr.'-in- f Ale«       (|..    L •    . , 
rt ......    AILO,   tr.o higr.er tr-   canon dicx.de  w r,..,„ 

Hood,   the  „,„.   diff.cult  th,   .or.tin-^ion  cf  w,.,o,4-r ;,. w: ti.  u. ..Jc i-. ,V 

cf  lar,rr 
ojrj.^rt-r..     'i'! • r« *v r, 

¡ni ru mura li--   t   i<" *>•.   -,v   -, -'   "'*•   oxv'é:'''-  'vr, i[;trat,.on. 

The  carr.uh dioxide  cor*m + n-n--  -1 „ J *.ue  consent may  also   :r.d^roctlv  .r:flutn'•.    *}<-. r,,x 

effect of so.T.t.   .mpuntus tv  it: r.ffpr*  * '"     " 
.. J ttiect   uIcr.   environ-ental  factors,   es-Cr    - 
We pH.     It   iv.  Known  that  the   toxicity  of a  -a-r M   - • ,  . ~ 

dissociation   rat»,   in water ar.d  'w   - v  *t..   _       -,       u " 
jr.a   .,u.>  ib de.trr.:nea ly  the  ;H.    For txar.ric, 

•»nu ]8 cor,  ;0,ic  in wt(r „,tk .     . , 
"-£••  i-r.   (JJ.-.J..!..),  w.'ert   ;t  I:lrr(. ' v 

retains  ite  ìdcn*' t"  j.. mi      *•,.. 
"tj   db ^V   "r'w   l* wa^r w.tr. low ;K   (ac:i),  „f.tr£   :. 

r«*ctfi to  forn  the   aaconiur! ion NH     ,  whia   iE ^xic than NH.. 

It. cyamde, and sulfides,  on tne other hand,  are nere toxlc ln  a,  a^ 

-«iv. than  in  an aücalme one.    Fi8h Bajr tolerate a concentration cf   ' 

jnidee ocbinod with „><*.! whJCh ,.  i.000  ti.es :,lgher at pH 8 w  „ 

PH %    A decrease of 0.3 m PH i„ a mc,el   , P-.alr solut on lr-^ * .,     . "".'••dI*- fccuuiiOn lead? to  a   ttr- 
»old increase  of toxicity. 

». «ineral  content of water greatly influence, the toxicity of nx 

«terxal..    Generally,   the toxicity is lower  m hard water than in .oft  ^\. 

». decrease  in toxicity i. due primarily tc   chemical  reaction, that „'  " 

« the precipitation of aome non-toxic salts  and secondarily to alura^o« 
in cellnaeirbrane permeability, 

lifht has  a direct action on some „ox:ous materials.    Some cyan-d,s  ar, 

IT"" *   ll£ht Wlth thc rele»" o' highly  toxic cyanide  ions.    T» . 
of lirfu W *l«c create toxic «ateríala froa sorae tar.. 

»• toxicity of «m« ..tenais i. «uch dacreaaed in highly turbia water 

<*im t. their bein« «d-rbed on th. mi.p«r»d.d p^ticlea. 



r,' ' eu TI   yi-i'ì neri < s: 

product.', oí   .;•'•>- 

phenol r   ur:n   : ;. ; 

Hiñera'1 :•.- 

proces.-c^ üJ' ' : 

dfi-îr.ict   \. :'• 

pH. 

Sodiv.j'.   :v.l 

in re fi ne r it.". 

and aquatic  H . 

Sulphide.: 

in small ccncei 

dose for a.czl .: 

e.g. , at ;Ii " i 

The sulphide: - 

it  iti  practical 

Phenol e   H 

tut  in  soni e   cur 

t. h 

ar 

w 

.. •!• 

:at: 

• ;'.   (v:.î ui.   \aii.',y   the  fellowit;.;  cor. t tfi': r.;ir.T 

.••• ! w   a> idi ,   ;-od i um iijdi'ojtidt-,   ¿sul j t. idt-u, 

.   ti.'   A'-'ii"tr   w-.it-'" fi th'-T-  f'r^m  tt.e lear.ul u-t IT . rt- 

•r   tr> 'itTifiit.     Tr.ey   :• v,   have  a dir* <-t 

f •.'<.' :i   >r  ar.   . Mí . v-"""t   effect   ly  al Ter tt i ort  of 

:>_•:.   tr •   de.  .1 ; r.i: . .'.'i'. m  j rve'-bwes  < mtloy^d 

.-<•-•   L>r..;or. thu  d.rectly  äff» et FI  f-, ct. bronci.-a 

:...   rt.d-.f',¡.- a£tt.t.>   ani have r. igt:  toxicity  ever. 

At pH i-, -4 nur, 1 Jul: hide rerrt.jur.tn the lethal 

"' z'... Til-, tojti^tty ir.cjtiE'.-s Wit;, decreasing pH, 

:..•    it:-   fi¡.::.   . c   "1   ::.••"':   (c  •    i'cot-^ct"   or.  ;..i,'t   ?;;)• 

x.i.    for   ti     :: .er. !'..ij...   '¡.a-   rervew   ac  ;';.3h  foodj 

i  et   rulph.-ie   co-.cent rat íoí.a  oí   10 mr/l. 

DI  iiwa,. .• prtjer.t  :.\ t:.c  wacft  wat-, r frc:¡.  the-  refineries, 

t :..•-,.   i.'u.  ai luir,  voi;   h ira',   concentrations.     The  phenolr   are 

usually carra <-d off i y hydre carrons aurir.y  cycle failures or  jet overflown, 

lîie phenol   ec.nttntrat.uii  íü variable depending on the origin of the  crude 

oil and the  character.sties of the  final  products.    The main negative  con- 

séquences  th»-y ! a-a.   re wat*-r are the  following! 

(a) They  are  -/try  tox::c   for fish and microfauna.    At 1-? mg/l concenti'.^ 

tion,   tue mi cro-orgai.. ..mr, are  destroyed;     at  5-10 mg/l,   the  salmonoida arc 

destroyed}     and at  10-15 ^ec/i »   the  cyprinids are destroyed; 

(b) At 0.1 rtg/l concentration,  the flesh of food fish is no longer 

edible; 

(c) The phenoj. presence  is quite troublesome  in the treated water 

used for drinking water EupplieB because in combination with chlorine or 

hypochlorite  (both used instead of ozone as oxidants for organic materials) 

they give chlorophenol, which ie perceptible even in concentrations a3 low aa 

lyug/l. 
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by ^nr c,rr:.-d  off hy  raiwal,r  from  th<     ^   .^  ^ ^^ ' ' 

arndwt.-ili,.     ';,, ir  tllXlf.  ;Uii dr.ur^t.v:   t   , 

«svidt-need   ,n   th<;>.  **••«! 
-i'  f^tur.» and   í 1   r 

(a)     A rl.w.r. a..t;  ,f U-J.vr-xd.Ynit;,,  wh,, : -u-  1 ». ad mer* .-*. <.>j 
' •'   vi -.ai   ,-x" í. Ü.,'. 

ff"'t   of  íor.e ••dr: -,   Wh.' d' i'íida'.,. 

:.trv. 

•»CCUIBulutii.ii     L/.-- 

fttufi.-i and  flora- 

(t>)     TN-   nar^ir.ù-r-n- 

reí rae.   t» r.7ory ror.c a • 

(c)     CujTiul^Uv«'  r.,<;ncr:..:n;i caused   r> 

(4)    A decrea,, of 0ïy,en Cïcn^ç ^^  ^ p ^ ^ ' 

continuous f,ia fomed on the „a+er  3urf.^. 

(.)    Hlgh t„lCity  for a^at.c cr,,,,,     7h,  harafUn_  var 

-P«-^ o,  the   con.titu.nt«,   ,.*.,   for  _( r.   ttd  toW   ^   , . ^       , 

..UM:.««« U ^n  :o ^d w ; ;Œ  ^  for ^^  ^ ^ —     - 

Wroc^n.,   th.  liait. are a, low as 4-    Ppa.     Th<  Fwffin ^ 

-ess MI0US but  th.y create biological  décents  {tm mxrntiot..,. 

•Sfilar phenomena are experienced with  t.,-   ,-..,.,.     „ , 

fractiona with molecular  (sulphur    re'al   ^J  '*'-   "•"1°"T°Ì:£-     -r-*=  Wârc:ar 
V1     4 tMUK.ur,   ne.al  ,om¡.•r.ur.os   e:c.) have a tuxicitv 

comparable to  the  arocatics. 

nitrogenous fertilizer -h,-, 

T*. effluent,  from nitrogenous  fertile plants contain „itrc«cr 

«»pound« Wch a,:    mtric acid  (HNO,),   a^onùun hydroxide  („li OH) 

«moni un nitrate  (mm ) and urea   (Cûfm \  \        •       » 4       ' 
4    y «ia urea   (CO(iffl.JJ  roi-inf from the nitric and 

•»orna,  ammoni«» nitrate and urea plar^  respectively. 

A. «i» effect of all theae products is that  by dissociation  they 

"^ nÍtrate  ^  M—  <*#  i«» «* C02,  which lead to  tro 

fi rtriovf bodieE of water- "attacks thc trc-- — - fi.h,  »ore or less severely,  depending on pH and telature.    An NH 

concentration of up to 0.025 ^ i8 tolerable by ft-Iu    ^ ^    3^ 

total afonia + ««onium-ion (ta    + «J) concentration that yields a« NH 
concentration of O.O05 ^ M a ^^ of temperature ^ pH# "   3 
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....xi u..i  RJ••. rial:-,   .ii«r.t . or.i.i aUvt   av 

:' ;r.'.ori'Ct ;:."ti.od¿  of .;c„l  i't-rt.11k.«:r 

: r_ J...'. ti,,   i;. : ivgf.» ,u£  I'-.TUl-Z'-ra  ,i¡<,   be 

r.\ t-r~.     AJ. 'iiccüaiv   coriC'-i.trav.on   )t 

. »    r.".'tr.<['OijljtiUv,Tiia  and  cyan^S-iB   in  children. 

L 

PI HI ite   ; "c   :c -.   ''. :     '<•''* o'h*-r  ; r>:-.irv  tetrc^r. •• .'.cl   ; "•   "•f't;; 

The   pr.!K:' ti   •   i i  . *'-:.i.: d. ivmrr^û   ir. waate water by   these  piartE  are 

mineral   ;ic. J?:, •¡.r. ....   • , -:¡o compounds,  hydrocarbons,  various chlorinated 

products,   ¿¿W1.-Z,   ,;.J   .v.d.a, heavy-aie tal   :on£,  3UHpfnsione  o;  vanoutj kin« i-., 

di'ter¡;< n'-.~   and .•-M.     L'.nct t.i.e .fiV tr  of the uneral   acids,  phwi-le,  hydro- 

carbons ana :¡eri t. ., -1 i •-hìj Leer, discussed,   ti.in section will b« limited to 

brief diiicui'^..'.-   ui    ; .'.e   iti   i- contai;, in ai.tt;. 

Wie   cyario com.   una;:,   EUCH as acrylonii rile,  hydrocyanic a< id,   cy ancH-en 

chloride   and sod^m, cyan ICK,  ooi«e from  plante manufacturing acrylonitrile  from 

propylene   -and annoia •. and pianta adjacent  to  them.     These products have  a 

high toxic:, ty  ¡r. water,   not only for aquatic fauna but  also for any 

terrestrial  fau¡.a oxvom-d to the water.     At 50/Ug/l  concentration they cause 

the death  of trc-it in a  few days,  and a concentration of 0.1 mg/l IB  the 

lethal dose for about half of the fLsh  species.    This  concentration also 

leads to  "biological   d-r-uri,-'' mont:-; of the  usuatic environment.    Toxicity 

increases   With deci-oa-unf; ¡il ana it;  crux Ir.  poraiütent. 
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chwical w^ï,u^ of jiantE  md their rlatf. • -tf .,   _,..„        v   

polj«eri :•: at.or  rate   that hav*  le.r.   rar^l, • •-   i /. *       *~" ur  lu'v 'i.tjc/iar^r-i  free ç^uiist-vt. 

Anong the \md«8iral!e proceri   *R  -.f tv   .. 
^roprrt.es   of  th«se suspensions  m  tht-  follcw. .-..- 

(»J      They   l-fooei«   an   irir-dimr-n*    •«    *w„   j 
«i  L.eaiBfn.   to   thp dfvr-:prirent  of bottom flor»| 

(b)    Tîiey produce  femntation  dux ^ wf..„   nrr. VJ..  „,.t        . 
Slewed, ' "   -*ttr;al,   iri 

(e)     They c»u.e   Mplyr.ittion  of   f1Bh  due to ,cx:ouc  -nater- a] - 

NUMed eathor by f.m.nt.tion or by   contact wlth „,PP| 

(è)    They ir.cr»*»«  turbidityf 

tawch!. »! „,,„r part. or ,he Bltll<lin) ^.^^ 

~M«.    Ih.., ..„<= «„„ «, „. 41r.rti fcï thelr Mre p nr 
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(a)   i-.. 

;.,;t,i. herb s at i.1? mp/l  concentration! 

.,,   ,.01;t.- duf   10  m-ciuntj'  of ri.ore  frequent 

As  it. th.   d .'.  ••• . -.o;. 

the  d.yr-iK .'..""    i •-!•    * • i i   < 

produit : or.  : :   -   ' '   '•   t . '»•> 

In  ti'     :•' -    ''•'•"   '«• ^ ' : 

, :   air rolhmon fror auxilia  plant«   (*<;*=  »lovo), 

.«.:i-d to the contaainants originatine in tho 

, j*. ,-j<se£ and  chlorine ty electrolysis. 

•>n, tlflsf vrooers«B ma& te found carbon black, 

.,   r,,ri..r. ,       -       ..-, ii    r:    hiorinatf-d hydrocarbons,   mercury or 

-,.,„..,,     <:••.-•        • .i    .     ••],•:    .     «id s.'diur  r.ydroxide. 

.-  ,..   ',,.' «i'-cts    r.  flor'-*   :J d   fa'j.i tl.at 
Gill t •-.'.    I '   ;        ;      - '      " *        ---•••' 

-,..     u  •>   *i.p d'ffer*rc«t that  it does not 
»r<-  BjTi.i—   ' • •' ....... .^i  »-   •    - 

faraent.     I:   t:     -ar. • r. r. . ",    ..   not «»itali*    (rae  a very hi** confie 

•urfiice),   ^'   no   ou.;  -l'i'.-'t   ir, surface »atara '.8 anillar to  that of 

4aUr*t:.t   *'_;.,.".    l   MJ.>   of thöue effects,  neither form of carbon tt&ck 

•houli to i..-.1    •   -i  riclo-:-al  treatment plant,  although  th-   material   is 

actually not tojr.c. 

mc m. r<" ¡r.    .i:d       •   -ry   .-.alti  como fro« ti     ri«• rt rol.rt i c ell?   .neo  ir. 

chloriiM.  IT••: ••  <   w.M   »   Viv.   mercury cathode.     lfcey  ar« highly to*ic 

for aquV-     fi o-.    ...a   : t..i    .     Ti.,   m-.rour,   finían its way  into  the  fleah of 

*    h     •   t • -   - .•   ' :.-        s      f  ..r.atrvfr aura-al    ^ts    t.     Ao with 

other heavi  ».»f..,,   .aercury  po^omn« ia cu-ulaiw.    Uñare  fiati eoiuwption 

IB high, mf-is <i.„. unsi ma¿  ocour in chronic or acute for«. 

although ncli.ua chi, i   d,  ic not  ton e,   it« practica at concentrations of 

$0-100 mg/1 in surface «Her «tecs it unfit for uaaa «ton aai afri cul turai 

irrigation, water srnpjly oi atea« bobera (i* raaueinf tM  ian-woM««« 

cacacit, of dem-.neralization eqmnaent), drinking m* raeraaUa«*! purpoaea. 

J 
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».     SOIL AM OKTJSD-KATE» HKUmo» BY  PlMOCilk-aCAL TOME¡ 

A. a,,,*, „,,„„,„,,   C0nll,,natl0„ of ^  M   

or r.,„ .ai,.r, or fro. all .,,.„ thTee cMcra tMet)ir_ 

O» .h, aver*., ,„, P.w,r,lcll t dow: 

-»*-». «" ««. «>oP««dd^ fKMthePUnf..cat>or. „; - 

_.,.,...,. . nn»H Haut of a.t inpr.    s«;j 
••**»**• *ltfc »Ci4 tara  talt»> * uu_ i 

• ^ l0f* tiœe t0 recov" •"* should le 
Wfc«i» out of tht •rrxcultur*!  cycle iB th. ««ti««. 
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V] .     METHODS OP A1R-POLU TiON CONTPOL 

Mora  p<-i.r.. -or.'...mi o,;-l   activity..;  nk^t   into   t he  air .'omc-  j.;llutuiU 

that,  v- wo i.av    .;. on,   rvprv;:er:t   th-  • ud  cl' a -á!:iifa-.ur,^  procer.     l> c-^»»d:. ,- 

on the prece.:.;<>..    and  tue  typo  of equipment.' us." a,   U.eae  ¡olluta.ta art    n   t. 

different;    but   they may be dividid into  two  lar?e proupc according to 

their physical   natures     (a)    solid particles  ana   (l)    ^as. e »id va; ours.*' 
'4/ 

Farti cle.-;   _n air ,:r,  :¡.ure generally  epeak.n*-,   .n ¿rat;,   api.ur in  the 

form of duuit;   tr.it  ¿settle.  spontaneously   or aerosols that do not, 

depending on the   ¿ize cf tre particlca.    These particle« ana* mainly  from 

combustion furnace but  are aleo  rele^ed iato the air in the procesa of 

storing and handling : rcduct.i.    Those up to lC/um m di aite ter ire aoet 

numerous;    they   can be as ..-nail  as 0.01 yum. 

It ìB generally agreed that  there are only two ways to  fight  indus- 

trial air pollution efficiently.    Th, first  is to prevent the eecape of 

waate £-as  hi   ;.• •-,  sonno  arid  tne .-••:• c^nd,   tc  treat  arid purify  it.     Kevertr.e- 

lesB,  the  relea:--;   of gas   from  tall   stacks  is one   of  the  rx-st   frequent 

method;; of dis: osai  used toda;/.     Altr.ouçh the  author does not   consider 

that this so-called "protection"  îa effective,   some data related  to  stack- 

height calculât; rr. w:il be : resented for practical   reasons. 

After an ünalyais of various  calculation methods,   the Centre 

Interprofessionnel   Teohniquo  d«Etudes de  la Pollution At mou phi ri que 

(CITIPA)   ¿elected  the following method as the  simplest.^/    por 30 
2 

emissions,   the   ¿-tack-height formula is 

¿/    Industrie  et techniques.  No.  2?9  (IO mai  1973). 

10/    "Calculs de la hauteur des cheminées en Prance", paper presented 
at the May-June 1974 aession of the Agence pour la Coopiration faekjufu« 
Industrielle et Economique  (ACTIM) by H.H. Detrif and Bouaoftren of CIWA. 
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Oí ni: 
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•1 .' .:.,•• 

. ,   w. ti. 

'1    1"< 

••••lini b n   w>-r«     (..<*.d  si.   the  :;ovi>t 

. .M,¡-1 rj' i ioti   oí'   tho   :;tank«  lor  «vcn 

-   t.fiiji-.t:: rar.-nit: from 40 to ìc,0 m. 

'. •    '     í'.r.d   .i   ca. nil a'.ori method   for  iiu-  .'T.J IMI-y   he.ght 

•*:..  v-iiid  'jiìdi-r all  meteorologi nal   condriomi  arid over 

'*'•'-•••i'i   ''-'•    '•'•.: .:<.. j   ù:,,-pE!i-d l .y CI TUA givi, is  correct 

:     ri Mr..   .i'-:- ;!.•:••   di f l'un i or.,   n air. ti y m  90-97   per cent 

•x*. i icrd.i.ary  caaes   (¡-igni f i car.t   ttrt.p e rature   inversion, 

)   a Mrt  stringent  calculation  IE n-.cecaary. 

«ìc  d-i jj'i. ••. ~.t   .,' , ir'ii .   n 

By now, tht 

known arid < l fi : • 

principle; a.. 

Ji3 to prevent particle or dust  oniseionB are quite woll 

.      -ley ray le classify!   according to thsir operati ting 
: o J.. w :j : 

Ifcch animai   e •; parai ion ty  gravity or inertia 

Hydrauli-    jciurat.oh by buttling or spraying 

Filtration by bag or layered medium 

Bectrostatir precipitata on 

Wie «echanteal  dust separators acting by gravity are the  simplest, 

fhey cot.", .t of ••, settling chamber having a large volume through which  the 

purged CUB p.iEi;e.. with low velocity  so that dust may settle by gravity. 

However,   they  ha\e drawLacksi     large volume,  low gas velocity  and inability 

to ««parate duct    arucles smaller than SO-100 mm. 

Inertia du;-  «u paratore are manufactured in a great variety of types 

fro« simple baf'li   separators  to cyclones and multi cyclones.     The  efficiency 

ef the latter   iE very high.    Por example,  the   use of multi cyclone batteries 

in a nitrogenous,  fertiliser plant cari reeult  in the  following separation 

jritUai 

ywtiolc »ite  ^m) 
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The  ov»fr-;il]   vi ni H«     A 1   *lflJ".   4:i<nú.rr.  on   tK.   du.'   ,.,.-.,       ..,,, 

i        .tin.     jf.f   m.'ur.fn.m ';a;ar;;i,    .r  if,   ,.,-,. 
application   K:  ."'-.000 -•'/,    ,•   . ••      -     -•      <v'.i'-rv.-.    ,;;, d   . i,   u   :- 

f—   '——   ,o,   „«i,,,,,,,..,,.,,.   .          
'"" "*'* ""'•"'•"•• '« <• '•'- **••••.   n, .,-,•„,,,.   „..,,-' '"" ••'' 
" * ">°«'»•«- „ ,.„llcl„ „,„ ; ;_.;_;-• .•-;'•'•'•••• '•;••••*• 
P«.CU ,n ,Wr«, ,„, ,„. ran,cU. wlo   .; w;;;"' " '- -«- 
—tor and „,.„„„ of lhc ^^ noiz]| •_-   "       " *••«••-.   «* - 

n,«r-  „, van ou« ,;,,,.„ tm,v -,  fl¿ , ff 

or .h« *«.„ bulUlw, ^,^,nri wnt.jri tu;,; •;;;i;'.
r-: r ••••; "••- 

>»<* „r,riltin, C0Et tervi=c ^ ^dili        .„,,„.;;.";," "'* '""" " 
iec.roo.atic du3t  se parai,-" ir,.   .^,4  «• 

contain^  carto.-bla*  ir. auope^on. 

Filtration separators uar different f-p,T,r, ,.H- 

^«iontoW.H.rcd.    Horc     .00    th "" ^"^ M fe 

filfriiv layer nV be el' ^  * ^^ °f **«•     T*« 
ng la.er *v be cleaned manually or autelt irai Iv tv  sral-ru.  .   H     . 

W-t«, ln a counf^cumnt.     Spedai  **•„,• • ^ ^ «^ •, whlch ehouid r:i:: :::n::£t bt rn to ihe 

U.ctroetatic pweipitators  (electronic)  ar   ta,cd or th 
effect „* con,,, of electrodo - '*- < « th.  corona 

i. «~w    ft. dust  a^ to the collect ..etrrT1^ *" 
*° increase the -fricienev    „„„    . «-Miod. and ,s elutmated. 

-i.t     », „ ' "^ °f el«*•f>ltcra operate -uh »a.er 

the «.advance of . «Utivelj ^ ^ ^^^ ¡ '«•• 

it** and vapour apparati on 

Of      ""r**-0"01 - •"' r««v« i. earned ou,  rather e.Ellj-  bl   „ear, 

WO«P « w», procee80Bi aince the} have to       continuou;
rt 

pZrt    -r*
1-' °f WUUt"» -'* -»tc dlffere„t Ce.^a! 

co»po»d., „drooa^on ,^., MtMf. oxldeB, 0,,„ J 
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•  "1    li   HI      *        i-»» t ìJI   »t , •  '      ! *  ! 

i. : i • 1- ;• , *..(•! .i r^.-l« I,I , 

••!• » . ) <• • „;• ti u ;¡ul( r . ! • I lii'.M 

i : • ' • r •. '     • f .    m ! •  «f      r    ' ?.'    f* 

.    '»,>     i'•-»!, '   '   -i  a**, j  r, v :   .*.'  '     .*.'    »< 

'..,_•. fc ..''    r *•«      11      !?-.'•» t;.i      »   ri»ìl< a 

„•      '   i>r,i      T    •«•••   .:\t-\ .:  «<; »•ridar «'   ei    t r.- 

' ; ,.   LTV':.:*,   m...'ir«   wlehm.'   a<~.d,   . * 

The drawVae..».   ci'  re + h  ; re • ou.', e   .e   'f..-   \h*:v   r- i «in«    *rt.- . it'.n'.fd 

With wai=r   -e4;.    ':      a'.r>: •-." ;.   :•.      :':.«>  de   •  :v    tr«    '-'tv ir.t.'w • , i. W     » '\   .'•' 

achievirií* a r ' ^'h   "* tu'    >r, . i <• ] d -   Ht  v*    -0  : er  '-«nt -   uiarw sirjlp,   vt\ . i 

e   Xl 

Th«j'C   ire   trr>'.<   ¡r   .•r'.ar.i   dry   T jvcr.vt .%     T".»1   fm-:t   •.r.vniv r   .1 • 

passale of í3ü    ai.ü 30    •-'..• ov^r wast«' iroa-'• t:   such a« lim«*  arid d-'.oaii«. 

In this «a; ,   30    JE   rem,]--'   IV  removed,   tu*   f>0,   IH orily p&rtiall.,   rtmovwl. 

Another dj.íi£d\ari;;i¿/.   . r  that   tí:»   salís tl.nt HIT  forand rr.reíwr.t   solid 

wastes frem which sulphur   -anriat te  recov< r a . 

TSf;  íieccui"!   Ir.y   ;n.»''r   <:~ru;;rt.E  :>*"  tw^   r.t'p.*:     firr.t,   *?   • .1+'ily'.i r, 

oxidation of SO,   x¡   SC   ,   arid   then fixation of ik t  on "iftal   o*ideo.    P/ i 

further treetmt.i.t,   CLI'.IK.U  U.ú^   le,  recover, a   jr.  ih.    foni: of SC. ,   fîulrhaicB 

or evftn elementary   „ilphar. 

•Bie third dr.,   ¡nvcon;! inaj be   applied  at   site« wher«   HS   ¡i praoant. 

In thie cane,   a catalytic rfiduction of SO.   arid H  á at about  iWc take a 

placet    ?S0„ + H, .J —I 33 4  HO + 3*3 kcal.    Thiß proceuc xa  called "aulfecn'* 

and is used in  sev ral countries,  e.g., Canada «Hid Franc»1. 

Il/    R.  Joi'fp",   "JO,  removal  from wa.-.u:  ga«  ir. t'-io chemical   industry", 

flev. tfuisanc-   'J ••• '..'.i  lui^neut,   (October IT/•)• 

J 
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f«M» tu« ff« .»turti    far 1000 fcty -Mtf ^.   ,UVjK, 300Q pp|B ^ }    * 
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.1   .1 tw> • n   111   an '   iL. 

I.-   t   i'i.ítuí''   ;*íi'i K>-o4  ;-r  ;-'' 

•!.-    f.;.M r.jn* .. ,000-: ,p00 ppm 

,..,.! ,:-H: iC¡.  d'WíI   te   L;0  p¡rc. 

. ••• ".     t'-i  anrt mixed with ^,-(', 

") •     V.iXf.rC     ¡ .     .!lt í\ 'i'JCt »1     Tit.~ 

!'• ill,,-   -r.tn   a recoviry   :vti. 

.-i< .     Af ten» ii-da,   tri*   ¿ras.:   ;s 

t   of  tir toteJ   ; :ivojt; i^r." 

;.   .•  : i. '.i-,,    t't.p Ti.^f-t  officient imisur.: 

î   ,;• :    'iii Lì   •*•• ,'ÌJ   Ù..'   catalytic   ri duct: on  method 

•„-• :'iin:^   tre  ^trron   ->x:der   :E  applied   mly 

•,-.  n,.--; • r.it.'uj'i 1 .=:  ;lci;,tB.     I-    : ú net  a dea truci i or. 

jv.- ut  th- r:e ¿'•a:.'-.:,   w.jrii   it.   the case¡; of 

t.- or ) art: al  rr.ethati>j~ùxidat :or. rlantE,   are prcrer.t 

ii:d oonr.iderable vcìumii.     The  recommended method 

ir .0 t-,   waerrng   m etc with a hydroxide aolution, 

tie   into  cartonate;     th<3  carbon monoxide   that 

;ud  in olì.er procecíMe   (e.r.   methanol manufacture;. 

pow-r pi a;:ta exi::t¡n/; on the rite,  carbon 

'.Hied i>   releasing   àie f;a:oE  into  the  atmosphère 



« —uu..  Mro-arlon va, ou,:, ,. „,md. vaj, ...r,  ^  u  ^ '^ 

U-^eu^r,*^:   ti.,   :r,,,,,t,,or.  fcl ,..^   r-    f        • 
For mini.  c*r.e,:,   ther<; an "«en ¡<rodu' • „, 

to  „revent   pollute  b., riff thf. , ^   
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For  th,  ti-a.nen;   of  the  noxious rainal, d^cì-,rrA   . ?¡ wit. r Yv 

petrochemical   ,i,,-.tür   an;.   &f   th., troalBtitlt   n-0,,dur,:.  kll0w   tc(lav ^'^ 

at-plird.      Smcv  ,,-. M  , brief di .cu^ion of  these  proche,  would   reqU-n> 

a lurçc  vol,:,,,   .nl;   the  ,Usßlcal  mt;thod;; £ind tKl> moat tfn^n|  ¡r0Ci^fq 

wall   te  dc,,r:t,a  her,,   starting  fro,  the act ¿eneral   to   the cost   cpeciiic 
treatment  r> th ••).•. 

Me chain - -il- -.r.i'.ai   treatment 

All wart- wat.rs discharge  fro, the petrochemi-al   plant,  arc  «utj-cmd 

to a »echar.ical   a,d  epical   treatment.     Tms   type  of treatment   n0RB1Bt, 

of several  dictât  ate:*,     serration of large ¡.ere« of solid matter, 

homogenizat:on,  neutralization,   flocculate  and  settling. 

Large  íi(c..ü  of a,tl,r ,ro seFarattd ,t,  tu Jn]ot to  ^ œechanicftl_ 

chemical  plant  rv -o^c of -„+.,•.   .„-,-,,„     ., 4 . 
"    ' etaj  ¿ruin,   the material  caught  ly   the mil 

being automatica';];,   ro.r.oved. 

Homo^mi nation tík<-¡.  -lare  ;>.  w.,.,„.,i1. . -Jce  .1. i«... „angular or circular tanks  in which 

the  effluent, dir,har5ed  fro, different  process are  stirred a„d 
homogenized by Keail8 of 8craping bridfTCS  in prfiparation foj,  ^ ^ 

treatment.     If Serial  accumulates at the surface or bottom of the 

hoaogemzation unit,   it is removed by the scraps; bridge and sent  for 
further treatment. 

Neutralization of water at PH 8.5  is carried out with 96  per cent 

sulphuric acid or ^lPhuric acid discarded m other .rocosas.     Acid, c 

water is neutralised with caustic soda lye or „ilk of liBe wh.n acid 

recovery is not posible.    It  is better to use dolomite lime because 

it produces less slurry and is cheaper than caustic soda or caustic 

soda lye.     The introduction of the neutrali^ reacts is controlled 

on the basis of pH measurements taken with a piloter.    To carry out a 

»ore complete reaction between the neutraliser «ui neutralist during the 

neutralisation process,  it is deseable to stir the reactants in the «di« 
lay air bubbling. 
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The n.^tral   zod water .:   ra—rH  i^ 

¿WTCnt   ¡;urh   ..      form,, i « U-Ul":   ''••" 
),,u- or 'iiUTuruarr,   ;:j]->vr     --,-. i   j       T 

casea fio.  • J ,x. . •,.  ..„...•,,„ '"'    •-'-^a.     in -,(.r.;.  ,. 
•^»•-..  '"«A.harir.: -ir<-   al;;o   a(j(i,a   ., . ,. 

To ac,..,,.„   111..iM„..,„_ ,   w _    - ;•-——••--• 

reaction -if id,   v r Vu> 11 ,, •"f"-1,,;   *••' 

S-ttUr*   ^i plftef!   Jn  oir,jlar or nnt 'J ; 
the doro« t:,,; .^.SU8ic,lor,wldoMK  f; ,.,.     /  ;•- *--" 

the „outr-a^tion pro,, EB. W;,r. lhi3 Jt   ,;•;;;;;; ;
1-; <-"-< — 

•* be dl,c,ir,.,a int0 lh„ wa.(..r ^ t .;;;;;'/;-;;•<• ^ — — 

»•po«cd, or .t n£v be trw:tf,;rred to a hiejAr tr. ;;/;:/-' ":-d^r-« 

An activated-sludge  treatment  18 used  t0   r.d„c,   ,, 

of the efHu.nt  by dire-tir- tío ^^  CCr,Un" / Minting theje  compound;: w: •:. th, nel-   of -bo  r 
organs  cxi3tir,, in the activat ;   -l>   of  «he r,cre- 

•** ^n. o„n „ dlffused ^Z"/; ;:;:LT: prodr 
(through atainlocn steel  or plasty  tabe.)  or ,. *   ^ Kmii 

oxidatior   i«*h- ; :   Ti,:>ar-S of ^rtinea,   tr* 
osidatioi.  an this case taking place  in the  atnorW at   tr     •   •     I       ' 

between the air 3,d the water particles      ,ot}     " "^ 
-*« use of tho entire volu^o «    Bo  h — — de   the 

vuiume o:  the aeration tank achieving » +  +v, 
same tine a homogeneous distribution nf ,K Ving &t  tne 

the water.    The oxv.en riUtl°n °f the "—•*«*•«- and oWn :„ 

but also    o 1D r     1S neCeS8ai7 n0t °nly f0r thP «"«io» process 

. .ludiere.^, „„i,.   tte _.   .     ,"' "" ,he <a,ce6B 's «" *« 
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Sludge  irr at'"r-r. 1 

If a  h: 

mater.-"..-   ;. 

taken  f:r   . 1 

méthode   :< :> 

w". ' ' •—wu* 

(•*; 

devi c. 

h'tv.rf   'i  : ir:.   content   . f    r-Nini' 

•   ' rvatir.ent,   .~e''t   rr.easui >,¡-  have   to   te 

;>.<•  follow;tir ar<   U.>   me;;'   COOTI; 

í-l;¿;-.d   i^i.ru-   . jvv.d'-d  «*; th 

ij   r:i.>ed; t .or;.;.     l't.^ò  ,r..-,tvm  ice ,ve. 

the sluice l:-..\': ; r-.-r.r; s f -t : 1 ; >v- (af»<r tht w char.i caí-cheminai treatment) 

arid secondary r> tiling (tioK.g: cnl treatment). Trie digested sludgt par,:;, s 

to dehydrat. ,i. ai.d ate rage; 

(b) Anacrotic digestion preliminary  to the other treatment stages, 

known as a "pr«.-di<-est:on"   process,  wh-. ch  is efficient   especially  in waste 

waters havn..-   i •;.••}. i i olor.-al  cxyfcn demand  (POD)  or chemical oxygen 

demand   (COD).    Lire- of thin method allows  a decrease  in the size of the 

treatment uniti:,  cat'.cially   the settling tank  and the  biological  Btages; 

(c) Dehydro.jon 0f   the  wet crude  kludge by physicí.i or tramai 

destruction in thickener.-.,   in vacuum filters,  by spray drying,  by centrifuga 

tion or by othei  processe;;. 

When anaerobic digestion is applied,   it  ia accessary to operate with 

two vessels,  the first being U3ed for digestion ma the second for th« 

storage and collection of the gas formed.    Usually,  th« first vessel in 
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fi' t."l   W.. U,    ;:1  ; -T,,.(.   .}, v,,., 

ni uri/;.    \-i, r  ,i   r. ;.t,,d   ;t|H   ., 

O Tf» a/Il C   T'tt'T',    il     -j    -v...,.     . 

mi iì;nm <• >nd¡ t     r ,    -ir<   ' i i...  . 

tri   ; T'iv. df    'ui   . r •   • 

r!,lwl.y   . r.»r-H .   . .] 

'•     .:   U,.,    ,-;. ,,.,,, 

'1      ':    U."   <\ ¡fr, _ - .   ., 

r t v t   , 

.     Ai,» 

' "• r ••   ••',:• 

'.! 

ih'-  .a-.ci,;'   xì.- 
.<i<:<ì   í !••• rr, 

•'-• - tr- vr,.: 

t   '   r-c . I .: 

' l    tu" 

T»i'  ht a ,N-   ,f  ff,,; r: 

HUIT.-V.   of  ti.,    r« a-ter ur 

veuuel   rovor.     Ir.   ti . e   ;ii.5 

formed by si.rr.n,- K,U   n  w   ir.d  .:nffir. irit.,  ...,•_ 

Therr   -i,,,  •,:.•,-,     H.., .. „,.,.,,   tr_f.  „    ^^ fi 4  _ 

Veinc ro..y,l,d.    Th.    hot wa-• r UEí,d  ¡,oV..,ir¡,d   ,r    -t     ^    ,, 

exchanger.- lorv.id   , r.  lho -.x..üfi. .,.„        ,-, 
••" -•>   • -   *   t ' ..w< • .•    ••,    ••„• 

uni te. 

*r°m expu-unc,   it  hU  l,,;Il  foui.d  that   a  :.rc::e^  cu,.la, 

r.jLur.nfc  a ^rnin   temriratur-   *: j   ».¿al ;r.. ••.   ••„•..,   . -, ace 

in  the  dirimen   tan*3.      m«   r,3ui t   ;s   the  jrcauct. -     i   -^,c    V"   ,. 

• lo« content of hydro*«. «ul;r,dc  that  i£J starle   f.,P'^k"u"- ^    ^ 

order to .ohlev,, a d^ostio, Wjt,.out odour,  lcM n,.  to  tf, l','^ 

• -»-•nüf. 

ter 
u.eful g«,   it   1S necessari   to  urease  th,   t..B?eratw Ïf tJ L 

oonW to 32.P5 C and  to use  a r-^nt to adjust   the pH  t, -.       " 

Since th, diction t«*B are  larp,,  3ornetim.a   30 B in diMlct<,r *„ 
8 » high, . .lgnific«t wtlty ef heat is rcquired>    ^ hßai ^ ^ 

•Wined fro.  th.- combustion  of the ,as resultm,  fro, the  sl.d,,  d^v,,.. 

After vacuum filtration,   centri fu-at-on  ,.in      *v.      i  J 

*>d sent to th,  i„r.i„er.tor(which mV be ver^a:   w;th  3ur^ »,ed 1 < ,„>  - 

tubular like a ce.«„t oven,  in . fluid bed W] th  inner ^^ ^  ^^     - 

*>^ other construction)  fueled by „ethane,   residuai  gas  >r hcav:,   oil.'   ' 

Waly.is x. the  .eparatxon of Bub.tance8 ln solution by ...«. of 

their «„.oual diffusion through a .-ip«.rtlB nefBtrane.    Bcctrodaal^is 

or dialvsi. in the pr,8ence of w electricai fieid(   is partieuiariy wtu     ' 

««•i for th. ..p^atio« of th. ionic opponents from a solution.    The 
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rft   •.'".   lO    t'r    .u]   .tlO?       !*U'8il.,'    '. ^ Vffi;    ti- 

.1    •     ' • '¡   '      . 1 »• •  1 fr>«i •   i ly,  ,  •   i•<• i or» ;    t. - ,«• Ì , 

'•   ; r-:• > . .    r» i.  r- .    ;,.   fffpft :.- 

»•' ;•   .   •..*>.!.    .   t ' ¡<i   eo 1 •   : i 

a. i ;   iff.*   .*.   i i.   o!  *t,.p;í .r u • 

v    t »    r« "ï-iv d. 

«*- r« '••' '. 

i   i^. . .1 

r.-ie 1 •' 

h» •.» r. 

"¡»up»-ri.. . ' r . 

thkl  h : ,'t   • r' 

•*:»tir;j.- ,   . 

IîJ nom »I 

'.t ;   '.d t.i'rtt.  ::  i.,   at.-mt ru.'   J., m* t î.r...   i-aK-d 

t. , » rî . 1 '14* ..<n" .     i t a, í i'.ji t;   ir.,!!,  •;; r*] j «, ¿   . t, 

»••u  '•      >••'   «.   u.»   ]   ja.i  tni-uvuft.   % . »¡«¡-^»rfii'iiif 

i\>>..- t.i..rd   *.f.c   . oi.u  ¿u^^er.*.jTi« or  ttot   diuiiclv»»4 nail«. 

'•   -; ' .   ;f      t'i,,|"i   "• u   ' l •••'••• r   w k.-. t     ; a»    *a* »>r  ; ¿i.-i-» ¡" fr«,   theü»   :' 

oonoetii i'at » :  n<l.tio¡   ti. ite,,?;*, tí.e • « •.. m-if iute th»    or« co¡-o*!.t :«ttj  «solutio?.« 

IBi«r pr«*Hf-ur»-   is &j vli.-d to t r.« ..or«  '"••>>. cwtr*t fa lulrtm,, te „tát-r    wpvr 

in tili-  r» VîT. ».   a.n <•'    u.)     liiu,.;   th»   runrx ,   nv.Tv'.   j«. ai/, 

Originally, .. m.  ,f,-d M tu;  ueed  l'or di ¿ %1 ¡..r-tf  d. »   N*t,«i.    Mo«,     t 

il ueed   in   .ndu/'r,   t-   romov«-.   ¡'•.¡,i.ur:i   *< .1  HM.ì .^dr-r'Ti ofiu i ¡<i».  i í\MB 

thtir ¿i[ut'<.u.-   ••i'i-'.ii.:,     !*h»    [rictus   :..  n.»t,   -ij   » xj »TE v-   but *.   tht 

b«it  Holuti   r,   f'c :   tre.   <tg «fi t< i   ..»u wi.ii'li s»/»r»   ru¡i r. . 1 4 >rw   »j i lj   IT 

th»t Bt.-.tulli • i'. •    . in .y», purity  for r« cycling. 

In BO»*   planitr,,   thi   s¿at««  i^mnv  a,   in en«  step,   »«ltd au«p«iniiionß, 

^•otaria and  vi ru»» a fro« tht  fcffluent.    After thi v. procei»,   ta« HOB of 

tlM offluwit  is S-10 «g/l.    Wie  remiltii »n  o©«n>»rabl«    to tr»o«« at biologici. 

tr«»t»«nt,  but   tht  nos<   of thf   v\:mt unum ¡\ filtrim-  «ttabrwi« i* lower 

tti« t»»»»  -ofat  of  i cluÄBicai   trii'.mnnt piaht, wntr>    t!^   tiur|»ou* is to 

obtain lii^i pur-iij tinter. 



41 

tlor*f"1 l"  •••••!'•:,,.„.; ^nd •»]:,.„ ni)»m,". ,",'•".'   ' "!".''  'W"   ' 

of **•.,   „,.,,.   fT,;ni  ,,,„_    k    .a3     rm(V^ . ir:   i:. 

lÜUfiti,     .f i'*- a.. •'•'.: ur; t 

Chlonm, h|r,^t1.,> 

'   *'•<   -'tapiar ir 

'••"..'.c*  ?*ror;.-- 

•i   '.t.      Th;; 

íV. des vid  ; •   r. • 

**r.:d-  ion   into 

I« nom*   «:a«fca,   the  JTC-CF« «asti  «ate;-. „ v   .-1   :;   > 

«rtth orjrarii - mittvr «-on  tfln;; ^   ...     ¡,.„    v '•    -•    v   r.*V<     t<•*./:   ..-jl     t.   -, ,j 
altos i cal   .vid  t     ¡vi,-,'   •»  .4 

i.   *o*i...   tr. itrw.t,   Be that   U.,*,   i     f   •  .. 

fter éii-h.-«vv   ,n-c   a ;.>.!.. water   courar.     A  f;í..^ •   •• 

otiéation   ^roetes   IB alan  »PT-i-   ^   * 
is ti so  appli, a   to utter    ccmir<rc - 

Vm*H, or.on.  i.  ua.d in  th,8  cmm 

j-^-•• •*>« »*« LO«, t..«,«, ,^ „.d ::iralíI;.-t; 

i.'.^'' 7"'""of tUno1'oxo" " -ed "• ""?• «<•. i. ort., te  „o.í  th(,,l,•,t„„„l   .!.,.«„,,„„    ,    .,,,„„.,    ' 

rçr onion m   _>r hyrooMon te      T + 

rür     i"""nt' ",,"r •*->«•- i» «-«.t«,,«- », le.. 

Z[Z" T M' T ^ """ '• -1"1" - "« •«« «••« f- 
-*-..., ^^ .„„ Uim „ 00„t.ct ,ith Mone for on 

I rJ.T* " ow'°,""1*1 "",,nt jf <^° *'1 •• — 
i. »1« ... ..,„   lf „„,„, ,. u„4 M Tm M 

. puna ror th. HM oor»u^,tior.   üther ru 
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nú-A-., i-i-'.',   i:.:: 

\> low  . i°C. 

J • '  — «_ » '      1 l ' J ' 

w-xvor,   the  ,. 

wi th   ¡nix-no^ 

Th«. 

J!';^  -it   -('0 C ;in.5   fed   into  thf  o,',or,iv,i'r   'it  a  trm; . r itwr. 

. :•   r<. ivniv.ondod that   l')r>.')   ;.r cent   \ ure  ox;,,.-, n I«    ;,.'<d, 

i--.in-il   o - >:<</'")nt,ur.:t::i!it   nto,.;  ,ir<   tin. following: 

¿    \i'.'A   1.      'or cy;ui:J(.'   ion.     In  tr'atin^- rM'ui* ry  w'ioi- 

.r     :•:.•   te; uary   tr< -atiient   ; ¡;  to   ilfi.i!  a final   vfi:\ita\ 

¡ol   coni or. t  of  '<  ppm. 

1    -. i:-.--y   <    :i.  ;;';t:or of   t>.<-   ¡rtTiDs'.i;  atout   .'f   kW::   ¡ir 

kr  of 

. r, n. ' l'io    -j.d  x'ii.or:. 

Form   .»: 

nitrate a¿.-l 

{'I'OCt.'i'    '0     . 

at:d   de.tro  : 

and   :üI.  •_>. ;: 

wa.   '; • ;.€vcd :;u!'f, :.:cnt   t.;  neutralize water ooritainr.,; 

.-ur.  -.on;-  w.u.  I;.TIC   rr  a> '.dt-:,  tut   experience   ¡ rev.>d  the 

-' ••'•<•'••'•   '••   w-   of :.;. dr -. Iji-.::.     St-vera!   ci.Ki   tr^ai^cr.-. 

"••-.'••'   :   v<   :'.-.t.  tif.-« el-. ', "d,  ¿.-Long whi<"t.   ar,   utripp:r.fc- 

Str. p¡.'in;; of  v*-icU  wr.r.:' cor.ta.r.ing   t:.i-ac "ori'.inrantr   ID  carritd ou* 

with  low-; refine   su am  in  ordinary   t wers  after a  preliminary al*al i r?.t. „r, 

of the effluent.     A:r«n,..nia   • .; erti acted a;,   the top  and returned  tc   the 

process or utilized  ac a  fertilizer   (ammonia w:iter),  ana   th.   acidic water 

from  the  still  is  neutralised. 

Ion-ex jhant-o   ad corpi t..on was once an expensive  batch  ; roetes.     Now, 

a continuous process  is available,   using a reartor e inalar  to  that  shown 

in Figure  I.     The   procese  has four distinct   stages.     In the   first   stage, 

the   ion-exchange rt.-sin ic  put ;n contact with the  ion that  must  be  aduorbi-d. 

When the resin ir.  saturated,  admission of effluent  is atorped and  the ream 

is passed to the following section where it  i3 w-.ched.    In  th« thir* 

stage, regeneratioa  of the  resin is carried out with the recovery of the 

adsorbed ion  in the  form of ammonium nitrate, and after this the reain 

is transferred to   the four - h stage  for vasning loosening before return to 

the  first stage of   the proceas.    Any reain lost in the procesa is 

replaced in the last stage. 
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to r-iT-     >     .'-i  .:•••    •    .r. 4\     a, i oh --»rid  t    «nxurt ncr.*Hct k-tw-Mi; -.he  wti;t- 

11 i|u  ri    ir-'1   '.;.'    . * li •• -.„• .<•: d   Txyvfr.»     Tí;;    i¡' aor:ir>Yed  i-y   an  i:;i''•"! 1 er spregiti»" 

thi   Wit   T     '   U.-    i.*.-.:.-    rurf-irr.     By tt.i :   me+t'd     >   w   potü-ir !<••   to 

»ce;::.." • •• -| ''   •     n. :•• i r*; a»id   • ••  lerifthei the  uc-rat. >n   r--ri nd   for L 

Ion'-•>*.'•'•     y -ri- *     •    ! ...-.îi-i.! Ì .••   l.:;'r.r tr:ar,  ¿4 h).     Sufficient ox.'.^r,  it: 

proved- ri   f      '.!•••   .-, „H
1

.   : .za'¡on     r des t ni et .on   H'   tt'C>  i'hcnoho   : roduct. 

Tfc* v   1;H!       '   M,    •en   • ;  ,r    1;tc>   ¡.*ou";d   V*. :
:- ,T     for l  kg BOD r- r day.     A 

1 -: qti i d   1 \,'-r  ir.  .-r.e.'.   of O/'O-l.S m :
ö  r-nonmondiíd.    The l^r-h  may bn 

in the    l'on« ; f  ••. rifif of   fi .ii-ir--: o>" -îoubîc f 11 ;<•..;<; but   nmjt  form i cloised 

Qyclf.     Tr,i   med   ir. ,;ti   v  m..:t  Vo vnd>   enough  ac   that the  ends of the ditch 

sthoultì  r».«*  be  te     io,.'e.     To 1». and le 4!   ts£ 30D pf-r day,   th«: modi an atrip 

M*»oul4   \ <:   \  m  »Í, i> . 
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Wr. Th- ..fflu-r*. to le ;r;,WM>d if E-r,,,d 

nozrlo:, orto th, fl v.o.; of *>.. fJTTle^. :K,.\.^.r 

Vy tt',rmoro,;r].n ^ _^  v,   ai.t„atl„a:i.,  udjU..r']# 
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A, «a« pr...v.ouflly  ported   -ut,   3Síor.t :3  ;refori<;d   te  ^^   _ 

chlor; r.r   ccBi-outut- ai:  a re -r.. t  (-—... 
,    . •••H.<..tf.,piej|K;:nf,».lle,i    The  ces-   -f . u«. -inc ,,,„„„ ,. ,lgl„r, ,u. thc ofOTtimi ]s Af - ^ 

«»cf.no. «nt,„ of , „,,3„r,;0n of j „ ,MM pcr x 

».    of a^t  ,,, ... „mp„„d   ,0 ot_ MKIí ¥i   re  ?  ki J 
-"    for ! », „.«,., M . „„ of atout |1>7cJi/   H;/r;ch;crite —^_ 
«..taw« f,r h-.,h ,,.Mlde ,,n„r.lm;on!, ^ vclraos iecwse     _    = ^ • 

«* che.„„ „,,< ,„„„ O0„,plex equip:rert fBt vmt_or M ^       ' 

Also,   hypochlorite décomposée   ea-ulv  ard i.«. i-    **>   ea..u/  ar.d looom.-s ueeiesa.    The  coat  of 
ozoni'/ation piante decrease«   consideradv if + ,- 

cor.aiaeratiy if +he; are  operated continuou-1- 
or are not overdin¡<-nsioned. " "' 

AB with phanolic waters,   when th.  effluent «mtaxni«, cyaïndes ha3 a w 

flow rate and hlgh concentrions,  xncinaration .ay be  adopted a3 a 
tjt.atment mttiod. 

0*.^tSüinríOSíT' Tl"tr<!" 1 r-1 •-• 
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• ¡'   :••:    •   '<-!.   . M.    .•,    '.V     «|...,t>;   »at.  I    , J 

••••   • •      '• •   ':,'   ' :u„..',     'I l'(    ,\o."    >.•  ;•.; .:>. 

t;. ï«   .•t::!/!-i;-d   .••d   p.   ti •   ¿;/-.i i:: 

•iV..ir.--l-:-]-:X'-   •:>.-'. r;-'i ar ai. r   {F'r I )   md 

ar-t;>r  (CfT). 

.  -:;•(•   <-'.l c-'.il -¿ t • d   lo  provid- a  sl;w vis.'1:;   of 

•    -.-xij:   j;.d   i u/iilVr;:,  d. .• tr. LVitic r, oí   li.- 

'    'T-  • '• -'• -   •'  ':.•    -;'.   ai:i  iiyirc'-arVon  • .-irt .r\i. ¡    r 

'..:".'a^..   whih;  tru- i;ca\ ,•  rvaivri al..   fa'.   t     I:... 

.•cri-itr  r.novei.   i\.- : ydrccartonò   into   d   noi»   ar¡ i 

a i&nk.     ÎK   most   important  faraón,  :n   th-.  yiolu the h» avv   ra t   r. aii;   I,'. 

of the  API   liv:    .re circulai: on veloci t,',   t.m»-   r .quired   far U.e   o • i   ;.o 

separate   :':J:,  ta - wat'.r,   Ei:oi»T,s;ior. ctttlirv r-itfi,  water temp« rature, 

density   ar.i u .•--.• tur ¿;'   üe oil  drops,   quantity  and cornpoc; tic-n  of the 

suspended ratter,   pm:e..ce of sulphur and determents,   pH  and fiorr« try  o** 

the tank. 

The  PFI ta¡a,   is a  conventional  tank  divided  into longitudinal  channels 

by Boxe  parai Kl  plat-.;£•..     In this way,   the separation capacity   is   increased 

•because   the nay-nui." h. ,¿-ht that  an oil  drop must  rise before reaching   the 

surface   is red.c d.    Ti...-  separator alt-o   ha.- the  advantage  th-t   it diminishes 

turbulence and favours gravitational separation.     The process is  less 

expensive  than the on« described  previously. 

The   CFI   tar--:   LG like  the PPI  tank,   except   that  its  plate.-,  arr 

corrugated rath..r than flat.    This fact  leads  to  two interesting phenomena! 

sliding of the redimenta downwards in the  circulation sense ar.d regrouping 

of the oil particles upwards m the counter current.    Thu device providoo 

a Blight   improvement ly  increatiin^ the hydrcdynarrac quality and  creating 

counter  cúrrente between   the water to be   treated  and the  hydrocarbon?, 

thu3 favouring coalescence. 
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OU"    . ff. 

r.< n -sor.   t- 

caae,   floa-.n,- 
Itf   iddin,; lint   and d.min-.ühir.p  th..-   sfttlir,- rate.     [• 

der.r.Vt 

Air  floati v vid olrrtrof: ;*•. :r.f i - -  ca. r  ,d   -. r:      . f, . r . 

of on  vent  to  u,  liqUld  t     V.   n KC,1,W.   .,   ._:,at   th7,1""W:uU-   ^ 

that  collect arcund  the rv ,r,c ,-b ,„; ^  sliS].ni..d   B4tttp ^ ^   ^ 

to   the watt r surcare  U \.    r»r, ...^   v     - 
tt   renk, ed  lv   a sera; or.     : he   mi eroi-ut li • .: are 

produced  either *  ti, rel,:^ cf pre8Bujy  on m cfn^  ^^ 

*xr at a pr,C3UPC of 4_, Ws   (air ^^  ^ .^  ^   ^ ^ ^   ^ 

«d h.dro^n butVL,  from the  n.rfaces of merced   electrode,  (,it - rer 

Th.  flow rue of liquii in  the  noats is ^^   th ^  ^   ^. ^        ^ 

tanks and varie: fro,  ; to  <   m/h depend^ on  the  nature  of th,   -.n',    • 

degree of  treatment and the  concentration of tr,   floating ago,•• 

important  that the ii.tnbution of the nuorobulllcr  b,   a, umferr   <-   " 

pooaible and the hydraulic concentration be  controlled.     In air-float,r, 

the  lame  cor.su.pt,on varies between 20 and 50 l/r.? water,   the ,]ow    i~ 

procès, water presenting 2(M0 per cent of th,  treated water flew 

-)• 
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• •• :  '• •>•• i   r.'.   > ::,   cht ck-d. 

•:*.  recuits,  watf.r.i  contamina  uva: :c ni.-.tcT, i! •.• 

.1-'. "n¡i':..."i   tr.at.-n. ct.     I"   the..-   ar   i, cd^radaL ': • , 

• '   r '  ""•*-   •'-;.   ;" '•     •. :> ,   t'f.fy   ar     .; .1   .M.,i) 

'• -1;.í::« or  Dx¡..iat:rri.     :-  the- ".atonal-  ar<* 

• '' •  :!-i.oi    «.-   att'-~:;t<d  and  5  low   riow   r: tc 

1  h.,*h   nor..-.,, irati or.   to   , re;are   tht   effluent 

Hoá;y.-^Otal    ;ot,,; 

-'- f. f>-r , •;üC, 'dvro.-riiur.i, copper, rr,a..;-ano.;ef M^k«.l, 

:or.c   a:-„   s4r.,t..    mhüitors  of the biolo,;., cal   treatrurt 

, •!•< i^atnuit cf wtitr- contain:?.,; thore t>:nent¡; ;s 

;•<.:-.'.\I..J   t>r,r. that  of o thon water in ohi/!,: cul   cuanto. 

• •'•>.•   i-   rol at .-;>••]y .eirrclc   md  IE iased on   the prt-c-. -i tat. 

• '.r •- di lut. «odiun. hjdrox-' :t suljfor: (10 por ant) 

- i'It.-lit,,,. Vl.nt (f. rrcuc laùphate) ar.d ¿LuTi^ 

-•'y.     Aft'T th.:   .-•'•a.itions   fi-o  clac:,   the  hydroxid a: 

are separat.*,   ^ ,vtd by  filtration  through   a press filter r.nd debited 

in the dum,,    Tee waï-r  j, d, .^har^d into   the   rtorn, sewer.     It umat be 

pointed out that not  all  the m-tal hydroxide precipitate at  PH 6-7, 

chromium,  co; per and mangan.-«« precipitate at  PH 7-8 and ninkel at 
pH 7.5-8. 

AB wa:- <:.' a: ice 

cobalt and •."•.: ad . \,:r: 

pro ces; 3, Th'•:••• : r •-.: 

carried out uni i.. - 

This troatpf.-rt . rvo 

of thr-..-.- ,:nc \. ad 

oirrmltaneo 1.:].. \-r. tc 

the  soluti on vi • vac 
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Mercury oaltp 

We  tnatmont  of water CMitamin« mercury :;-lv   , •  al-    , •• 
Beraral..lj.     lfl  ;h.B caoe|   lhi; B,jrcuiy  ^  .reci^ ta...d w ,,   ra, . ... 

Mrox.de and  crton dlt!ul. h:d«,     after  f.ltra,  .,,   tht  K,ler' ,.'d'".,.r   , 
Hcparau-lj,   into  the   Glorm ñtiwefí     Thft ^ n di:;u]}h;,>: 

diHtillati.n, and the mercury i, recovered raid pr-tun-d 

Th, w^t-n ar, ; ut into ,.. a:od c,nta:n,r., ar.d d-.o •• vd 
arrangi Marc,  (ruiye tMlt:I  r,;r.for„ f;d Kil}¡ ror.c_e)> 

Carl on tl^ 

The  „-«vai of carbon black  fro, wa.te wat,r   lB effected 1-  ,.,.„„ 
PiVBi^.1 prcc.C3,;:.   Dry carbon tlack (hifh 3pecific ^ ; j;• ; 

« the settle tar*3| wh.ro it ri.es •- the surface with the 1= - \^ 
cartone and other l^ht 8ucpen81on8f collected ^ ^^^ ^^ 

carton black i8 found on the botto. ,f th, Bettlir,r tank ard * ^l,„\ 

«th the elude«  to   the slud.r   thiricener,  and f «mentore. 

When the  arnunt  of carbon black  i8 ^itc larffe   (e.g> p   ,„ ^ 

oxidaron methan, plants),   the wa^r ia BeF£rately   treaUd|  „,.  ^   ,. 

b7 SeraraUd aCCOniing  '*  th« ^v^ctioned principe, and [nci,;^ 
•fttr it has been dehydrated by filtration and compression.    If th,  ~et- 

procees does not glVe satisfactory „suit, because of the presence cÏ 

petroleum products,   the air floating process 1S recommended. 

1 a ".r. 
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In  fact spo 

fer the r.iî- 

Te dof 

-,   4N-   1- :•<-: "wii-tt   ••••;o.-i'.•"   rtilS   conr. ii üü   lar.-" 

vY-"v.1 v.\t;.  v.rio,;;; dore.-t i •-   .nid  indu: trial   wa.;to.:. 

•   i:¡  Ü :::  .-ur;.-ct  hivc werk-a  out a  acri en  <f  princ i, leu 

and ojv-Jii:.f-d   deposition of wa.it.--n. 

:,   !1 .ta on   :>.«.•   f oll^wny  iter .irr 

Geolc--. cal   ¿uni et are of   the land 

Cnarac. •-;:.. t: en ¡f the-  .jroar.d-water layern 

''Jti;T.:;'o   di .-pori t4 on of   the waste 

Fer t'     f;r:-t   tv.   -, te;.'-,   it   u:  necc-nsary   to   carry out  ao.-r.ç   arillin,T 

and detail« a a;, il,, o-<:-.    'ine fornir  requirement   for a low soii   t t-nsc-ali 1.ty 

in the de;..:      .•-. a ;.: no lo^er  so   important ttcaurre  a f node ni  technique--, 

(insulation',-;.:..-   r.-nforcvc  :-¡.<_-ct£;   or li timen,   driir..r.<; ¿ycicrv   er..). 

The or,;:.-!-o   d-. OUI*.  -.o  acoorpii jhed with   : ndiotri a]   equ.pmti.t 

within a W-. 11   defined i-r'.ry^or aria 'indor ciMitir.uour ooporvi s: on,   :<i  orlor 

to  avoid  the   ¡ooa-torir^   if the wat-te.    The-  -oil  water is continuously 

examir.üd  ar.d  a.-.-ly.;od t;- d-test  aj.y  e.filtratios.i; from *i.o deposit.     The 

organized u-.. ..;;-.. ray also  include   provision  fcr recitation of   the land 

after the dopos.-   i.-; broke?, up.     Depending on  the  structure of the soil, 

the area may Le Luc-d for agricolture or recreation. 

Construction  of yanto  ti te 

Waste deposit."   are unually located on non-fertile  arean around the 

industrial  eh* mi cal works raid,   if  possible,  where  impermuable loess or 

marl layers exist at the curface  or sightly below.    In thin case,  the 

bottom of the storage pit need not  be impermeati li zed.    The marginal  dike:; 

are made  impermeable ahi elds of impermeable gel.     On slopes,  impermeabiliza- 

tion is effected with stabilized  clay protected with sand. 
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-:.i   '.:,-.   n.cc.er.t   o:" it;t.-   i : ,-.   oí   ihr- :r.aa:r:. im 

1-r-  1  trtwcri  t'ose mounts.    How-v*>r,  thero 

:r:f-..-r .; _• d   -._;d   th>-   act.ai   water  flow  -ate, 

:•'"   1.1 i "*.*• • r.   tr.f  r%d: ~-n-¡"l : û<    a\ú  the 

toroiis ij(5;'..T.   thi-4-   rfi;-  ;•.-H-.MU.d, 

w.a..y:: ,.,;   ......  ; : r.r;v-.-   ,¡a   (iao,r;'iot,  and   ibs^riüct:,   ion.o  txcha/ige, 

diffusion   -te.),  .•v-"v   ree. wiener;: i.;v.  concluded  that  ti-.-   üff..rericc 

fcetween the  'M-   ü...á wate.- . ; euiü,   ;f ,,ot  aduu;-t.:d for,  any lead to 

relative   error.:   ^  h1¡;.-.   *s  :,C  ¡,er eent,   ««pec^lly  for  low water  fio* 

rates. 

Apply ine  -i ci  fjv-^ai equation for the   rate cf charge of tracer 

concentric::   '.n ~.  porour; medium derived fcy  Incue   ma Kauf-naua-^ to  the 

case of cation  er/.^.;,  Vermeiden and HierstepM/ arrived at  thio 

relation: 

Vj   Y.  InoAio and W.  Kaufmann, Health Physio^  (195 3,). 

16/    T.  Verrufen ind 'Ï.K. HioraUr,   Industrial and »u> interim. 
CheraiEtry  (l?5^), p. 636. ^   • «li*TtCBMHi 
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- ion exchw^e c*Parj^  of the ««diu« 

- density  of thv medium 

«   initial   concentrât ion of the tracer 

*  porosity of the aedi .im 

The method »d calculions h*v. received praet.cl «.pl^n» in 

•own», «hei, :t h- b.en founi to fiW very »ccur.te re.ults. 
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**• an.  isotropic  atmonphert.    Jt   dore not tak-  «•-.      > 
••••ration  into account, mhirh   i ~  „«     - 
fr^.*,      „.. Proportional  to  ilrt«,e a*d  Jop.n,,    r irr*  :is ai8°a ^ •"•*x^ »—* - — of ,, 
U«P ^inta  situated  i„ the wit*i  direction »*i       * ".«...a. 
Point,, i« tk. action and   a decrea.* it   ot8orvati,r. 
•"*"»*  *B the   Opposi! >  jiroHin«        *«„ 
aW «.- — «»*ion.     To correct   for thi8 « caso, of  .v. 
*W c^aM  prevaiU* wind,   albeit «perf«^,   Jne my ir. „^ 

irr: "" °f f•*°f^* - «»- -¿ * * low«.    Por plant» in conutructir*   «h. 
•fc«.!,*    ,       . "««rucrUc*, the  acreerinr  «ffeet   of  th<   tuiHi-,- 
•»«»Id *lso b« coaalciered. '"-iw- 

iL 7'l"iW"S)|mrvf"^"c' 13*,.,..w.,',»,,.^ fr^ttenojr (» 1,700 Ha). '   ir ' '' "^ 
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v.-t;,.- ri- 

:• i'   •-.:' •   m•'~>r.   t   u.'J    .nT'or.. ..T   .T I-. 

irr:» •.!<• Äith  a:, «ff! ^cnl   ilo*,  rato 

;   ;<-.!••!::••      r;"ir:. •  ~r.ter: ?-1-"   at 

[V ••>;,   'irnr'-.i-j. and   hydro «.arto».;;. 

The çffliorr. h:i.- u How r-ito of arc'   ! ,000 -i^/h -ajnei  i POD of 1,500 kt~/h. 

Th<   -oi.;-(:    :•   .-;:';.'• i  r:¡  -'.-   • : f ' -i«-..». : j   ih .;•.;: nrjLV.dl   into   the   rvver 

are  ae  foil •»;:•: 

BOP ¡nax.  10 rag/i 

COD max.   1;0 :n¿y'l 

Ammern ; :. mu.  CO TI,-¿/ i 

Hydrocar'-or.;- mix. 0.1 mg/l 

pH 6.5 - 9.0 
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Th<   «t f, <   i, 

( '   nd» n. ;«1       * . •       _, 

nit r it»    a; :   . j    <,  ; i   it,   ¡ 

to r»»ov<   nit r it     «ti    í i * », ¡ 

rppin with   itr.mi ¡T. . A ,  r. 

•Olutlcr.    if:   f-'.T«M   tf     t   tf«    ' 

centrât . c-n   , t     ¿i<->ut     :   ; « r 

i'ir«d to th*-   i*uson:y» ntrv. 

procese o|>« r»t , ort. 

The   »cii   tr »ik.u. ;».»•  **.»•.     mt • •       c i 

exchange  rrr in »r- »»-nt   tt   »r.    riiwr;.  r.«-.t?i..   «• ,  r   ; . ,ri«   Al ,   •    . 

discharged   into th.   rivi. 

St^i •    ;n£ t f it-T* 

liaultUH.cn.«;>' Kith  t!v   firs«   n    . .-*,  • r..   • f: . -  rrt .• *.• 

Maoni« contí-i.t   «w hi^h i...« nt<t- th*t   *^. ,r     <ni.r..   .,•_     - 

contiBuoutiij,  m the f«rt.ii-er jl¡wnt¡   »n   jtr.n    <      »lu*:,     i  *..• 

•od iva h^dronae in •*-  tr to •; aa| Î *»t r i >  r«,- .,-.   th    «mann.    ~t 

take« rl*ce at   ICO    C with «te«   m \h<   iiHilUti-r • *>w-r.     >.t    (a(l, 

•ad water varourt ¡tre coful.-naod  in tr« f.<m of  «K(K.,^ «wt»r ••%%»*.-•  <      t- 

cwitratior. of l1,- 0 p#r c«rt  «noma.    This «menu w»t*r    i> FV\¿,«<»í <,'•..) 

in« saao  ccwpl*!«  m other B«nttf artunnf fwmrtitr and   m th*  noi   -r v. 

tr«ataent. 

ArnBic 

Pros the cartoon Itomi« waaàlaf t 

rallevine ««tara with araaaic coa* «at at* 

rata aaa VHftNlir fra» ta« »lat forma, 

it, tftt  «jvoni» flint, • i.. 

oat at n< 11    ro«tinu ..i> <• CM. ne ,t   , 

• wa*«r ratatlttiif   re« nn ••'. J 
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"i   .'..     .ni     urii¡n   tl'i''k  arc 

.'.   .!•••  >r:avi tat ions] ly guided 

.i   lü.iHi'v 4. r- " i-''nt   .«tat ion. 

.   f. j   i:** unit   •.-cr:sitrtinf of 

. ;.•<.   :ï  tiio ur.it   13 euch 

i   il   rtir.,;  tank. 1 rom which 

- '. .     Ih':  h. irocarbond uia- 

• , .     :':•?.    wh' "il   th-'J    Are 

,:.- r.   ;'„• it¡:r.. i   tv  .ir.alysin 

Tu • ..TbCri3. .av aar.t 

.or.   -i  u !>.>••)   in the transport at lem 

k  ìarpv ar ".!.:   e*   •*rbcn  LJ-t<S   .ji i  i-c-ìo 

«atti   ii. i.he lower ¡:Ui o:   ti.-    ;,,;;• ^ .;..   : ' ,. 

fiii'j'irif-  ani i •    Ir.-    l^ltrit''   i.   ai..'. ii;».?-g- • : 

i.iOirt   carbon bla* K   Oï<I    '-KO   ¡' ^.u-,  k..j¡ LíI> 

ret iry   uvera. 

*  s» {..fated fron the  cooling 

•e.-   ;.r. t  sont to a rotary 

:•.   tin- stonr.  .-.ewer and the 

.(•'   J .,  ¡ncir.i rale.•   in 

km1* •••?" j-ti-i'- '.MS' •t    '»;•. -—. -.•31! 

Sii.' v the liil-it.m   n.vi. •>,;•'!  r>o>\ tn-.:  ,-.    t.tj ,_-w' plat.'.   cont.'iinE both 

•Raería *nd the rurt.cr hoi>u. ;.,<-u.\- (.;' ;M'ct.,,-i. n< .   :TUí.)I waste waters are 

itu,i!iorateoi   in a í'JUJ.¡I-L.-J  ignare with ite    eombi"i,ion a«ctionat    Por the 

me murai ion two iuinacfp are  próvidol   j,ncí  Uè v ct<rut« alternately. 
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In th.-   low..r  :-,rti-.r.,  which  ia  „ha,, i   ]lk..   -;  t r.r.- -tt 

M .1 

f.i  th. 

"1 
-u.i   ir.-.; 

'Til -it.r    f  rr-i'-t.-t   r.v lur.;.n cr irrav. t.h" Wit. r j r  '••.•-¿- r, *, 

Í-"   t'-na.i,   ,n-r,^l.t-lv  or , os; ,~t .•:.,•  .l.^r.nrv -r.  th.. 

'ji'ittil;,   cf   frir.rv   u -   i rt i • i- ••••• •       n,   • 

'••^-lli-';0 c. 

Ir» th,   ,,r,r ,. ct.cn,  cor.;!,.^ burning tak,!: rluc,  in the ,.rtnf.rct  ,f 

^'•"i.iary  air mtrolu.-.e-i  tarant iàl  through two helo,:,   1S0C apart.    Th* 

t<:.'iKrat^j-<-  ic  atiut   ÎXw° C. 

The n.cthan--f-ir b-.r~.-r +l<it   •« * - ^->i •• ,«, » 
0 '       -•-••!• .Kit .¿^   j,rrJÍ4;r.r  a température   -f  at 

l.-.irt   K>(:    C  and  saint a:nr> it  -iurinç the wart o 

the- low.-r ¡art   (,f the ,vapor~n :cr.-tr.rr.in^ area, 

t'ollu'. ar.t 

nneraticn :s ;]ac->1  ir. 

: r; i .101 

I rc-trcatient 

The Pn«-troatn..r.t   cf  the warte water frc*n monener am pclwmyl 

acetate production c.-„B;8tB of a roller au^hexcr.  separati« and  a ;H 

a-1ju.tn.ent   of the .nucrar^d water with calqua hyaroxido.    The pclyn- 

-u.p*nnion,   ritiri  in a   local   cettlir* tank,  la extracted and deposits 

separately in an appropriate rtor^e p;t.    The water is then given a 

mechanical-chemical treatment. 

Mechanical-chemical treatment 

The waW firrt  passes over a aereen where the coarse material  ic 

negated out  and mechanically reooved.    Further on, the water passes  into 

a .and-clearing basin.    The separated Sand is diechurged in batches by a 

ma^oth pu»iP.    The water is treated with calciu, hydroxide and directed to 

the primary setting tanks.    These are fitted with hydro-elevators for re- 

cycling the sludge and scraping bridges removing it.    They also have 

collecting systems lor the hydrocarbons that happen to appear .after local 

treatment  and separate out  in this stage.    The liae-oilk suspension ir, feu 

by pumps controlled by a pH-awter.    The sludge that was separated in the 

settling tank is r»oved by gravity to the pumping station and then to the 
ash dump. 
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Nutrient o  cor.tair.ir.g p.tvrr- 

^ t :Ví1.-I-L:1Uí,;O I; <t:.ro  io   • 

t ô.,o.     Of  thv-   'ot',1   volo-, 

A  t 

tien,     'luti, an  c-VM-a1:  oyyg«.n   . 

0.6o*> kg/:.i"/day cai: lo bandiou. 

The phosphorus ar.:l nitrogen  r •• 

organisas aro fiven in t:,o ferai •:'.' 

respectively.    The ¡ —oi oil i c:.;n . -.o 

call y depending on ioí.ding s.nd í'i  w 

treatment  is 9^ Tu-r '"ent   of the J¡., 

¡•or o.Tit   of "the organic 

. i- ..t .•},  <•;tkrr id"!1 may be 

. 1- i   f. i   both   aluaay -ini 

:.. ; ;r..-  of  two tanke 

'.-..•.KO .v.v.   aeration turbinar 

. •••   v-n at irr..    The hoir.oger.i .-<xl 

j;-i  thon to the biological  treat- 

•••:.d   ntrcen are added ar.d the water 

.* - •  by -!r   turbines provided with  suc- 

-, - • tarder  (41,S00 m   ),  7i> per cent  i 3 

.   .   , , rt   ,-,--,j. activated-sludge regenera- 

.   ;   ¡en rate  of .V"OG  W^i  a EOD of 

ji.ii-oti for tht-- nutrition of the micro- 

..od.un jhorphate and  ammonia water, 

th.   nutrients is carried  out  aut ornati- 

rato»;;.    The yield cf the 'biological 

ut rOD. 

Second -i i,/  o.ott 11 n¿ 

The water and activated ;;1 a let- 

tre secondary settling, accompli one 

with   r.craper bridges.    The separo*.- 

a mechanical-chenú oal treatment. 

fixture in gravitationall y guided to 

i m circular settling tanks equipped 

ì watet  is parsed to the third step - 
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Th"   lioj.-tr-ttfi   artlVit'M   ;:lv. ¡,":   IV   -.r¡].....   .   ... 

mounts  on the  rra,,^ r,rH^   an-;   ln mrectvi  to  a ,. -J r 

1;orawKi h it if-: •ri-j to tt, lVral:,r t,r.,: :, :..,;. f! ..__ 

Th.-  «Klo-   .'ì-,.,.J::   ...   r,-,;Vl.d  t.   (-r:iVit.   ,(.  tr„   ...... >n/.  :.tVi.ri 

in th"  ash  dusp. 

Tertiary mechanieaì-e.honii.a;  tre at ir.'-nt 

In order to v-nurn a high degree Cf treatment,   a final  flc;c_._. 

Brttlin* Bter ir ¡rovini.    The equipment   consists of the r^c-á---". 

action v,ns,.>  :u.:  two   rert ¿:.ry  :,-ttlir.R tan,:,.     The  treats wa-,.rM 

drained thro^-h a f]ow-e,^r»,  channel  to th, treats-water «::,nrr 

th, rhcttical   du„o  rcre-J   is discharge]  rravit at-.or.ally te th, ru^/ 
further en te the aah   lume. 

Corrosion •[ r-bl • -- 

Corrosion j-rcrl-nr  aproar ir. these pianta,  especially at t 

ion recov.-ry unit, wh~re  special acii-resis^r.* :ieel nuat  te U3*i. 

monomer and pclyr,r plant,, the effluent   settle tanks  ari catchn:ort 

basins ar, lir,:.i with  acid-roCisting brick,  ani the  fittine,   -cinte,   :;-,- 

and pumpo arc manufacture.!  cf  special  acid-resisting steel.    Ir. the   '   ' 

•echanical-chcnical  and t:o]cgical treatment, the tanks are protectee ty 
an epoxy-recin coating. 

The influent conduits for the industrial waste water are nade cf r-,s- 

fibre reinforced polyester,  and the reagent preparation,  proportioning 

feeding and transportation equipment  is manufactured out   of special  steel. 

FrocesB control 

The entire warte water treatment  procees is controlled frca a central 

control room where all the data is recorded by instruments.    Depending en 

this data, the plant may be operated automatically or not  by remote control. 

Second examrle:    A  petrochemical  complex consistinr of morCTnor 

produci ion and  process^ riants ana  an oil rl'iinoi-.'  

The second example analysed is a petrochemical platform consistine of 

a refinery, pyrolysis plant, plants for the separation of monomers and pro- 

duction of polymers,  polyethylene, polypropylene, polystyrene, complemen- 

tary plantB for the manufacturing of other products (acrylonitrile, 

ethylene oxide, glycols), and a carbon-black plant. 



The mam  art UMr.u-.t-  tii.it   ;r,v/  t    feri   in the wact e wat • r  ure the 

follc-vir.i-: 

llier*-; .'lil     . !• ,   .-(..I lui!,   '.-.•irbnr.-ito, 

•}:1   i-.-!.-,   .^;¡a)i, 

O^r-mi^-î     '•   i.-.-.oii-,   ctr.ylber,.--no,  di-t.'.yll  n. i..-,   eth.,]..n.:  tflyeo] , 

ethyl   31 echo],  n.^hanol,   N-fr.^th;. 1 yyro] l.ici.o,   e¿anoten chloride,  hydro- 

cyanic ncj-i,  f-ii.cin.-it.-R,   di ^hluit./drir.,   11 « tr. a. Tafnine,   ac-ylor.it rilo, 

oilt;,  pol yn-T íTnppt>r.fi ons 

The  averse hourly Ji;;. hu-;-   of ti,.   . ffì u. i.l   ir 1400 m S ar..i  the BOD 

load  aj  13,000 k^/.iay. 

The  limit  value-  irapor--d  <.r.   i: -oi.tr,";.-  into th-? nvr-r an- the 

following: 

BOD 10 mf/'l 

COD 150 mg/l 

sulphide? and hydrogen rulphido      0 

phenol 0.02 rag/l 

mercaptan O.5 mg/l 

oils 0.3 mg/l 

pH 6.5-6.5 

On the baris of these data, the following sequence of treat«ante vats 

adopted for the treatment  of the waste water diechaifod from thin petro- 

chemical  complex: 

Primary (mechanical-chemical) treatment 

Secondary (biological) treatment, in two gtepn 

Tertiary finishing treatment  (phyaical-efceaioal) 

Sludge treatment 

The treatm ente comprise the following operational 

friary treatment 

Horaogcni »at ion 

Neut rali sation 

Oil separation 

Flocculation and primary settling 
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Secondary trntmrr.t 

Aeration 1 

Slud/v  rvrvr.  j-iiirn 

2<" onJ-jri   •> ttl u, • j 

At rat irn  ;• 

Secondary  :•. ttling 2 

Tertiary trn,i.,,f. 

Secondary f l r  "ul ** i or      4 „-» j  iii.^uu.Kr, - tertiary settling 

Filtration  tr. rougi, sand 

Slud/io trtvrtr.ont 

Thickening 

Filtration 

Incineration 

teFrtptionof thMmtBftrtr^<T: (see pifjre n) 

Primary treatment 

fcH-n.:. of ,„. »a,t„ vater ^ tta rcfin 

Z2\: Tn scpiratlcr-or the oil pr£rfurtt- -h^ « «—- 
ttrvr ; ripin* bridee -4 ~ c*icuuted f" • »«»s«-«- «« - 4-,.5 h.    The ^„^^ efflu,rt. „ d.Bch thrm; 

Pip« u . .ln4l„ Wllf ch„b„.   ,,„, flow rate is 

aaintained constant. 

l.v.,S!r !K" 
thÍS """ 4h° *" hm0e°"l"ti»" ««*• «-•«*. «  a >«r 1.V.1 ,ta» the „»trilli• Wlitl it iB aeccsearJ. t0 use _ in t 

c. hclid p.,. ,0 conveJ. thoir ^^^ to nuutral.!ation ^ 

T^Zr^' Bi,'',t"',• lik° th" "*" * »•"- *« — «" «P— 

9* P.r .«1  „a,**,, Mld or 40 por C6nt eodiuii Mroi.de io ^ tjM 

water pH at the outlet íí.s-7 n     *»,„ *    L. owiei 6O-(,0,    The tank contento are stirred by air 

bUiting.    Averse neutralisation ti,e iB 10 minutes. 
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•M "!/•: 
;.   I'i.'iiWi'L.-.i-A,     \ ••! 1,,X 
v':!. ï..:,•.:;:': •. 

Wo-,te witcr   from   the   petrochemical 

t-U.7k.Vjt',-.   .•••,*   .    1 

complex 

J     I 

I-..:. 

;!-S. 

,0   Cr 

j OIL   products to slops 

c. :   ; i projets    to     SiOPS 

C^c:-. .' 

An 
F-j^C i 

Fivl:: 

/.-Jite   v. 
o i 

frorr.   tne s tutine   theater 

Sludge 

í.JJIí    contctor 

P-,i:¡anL 

A e: .TäLiC;.   < II •- 

i   Sot t1 íTí¿: l'xr¡r,   ::i • ;.     '. !_*. 

!      I 

Sludge   thickening ]- 
Ca(0 

W 
1i/ 

Acrat LOH rse-jcni  :-I.>-,T r" ' -j h 
r, 

Ua(OH)2   ! . Scttlirl Bif£l 

Am 
FoSC 

—J Active sludge 

l 
tSO« 

Sludge filtrat i oi: 

Sludge    incinerator 

T 
Ash dump 

:-'4 J Klcceni at ion 

I   Tertiary ¡jettlin,; __ 

I   Pump: 

Sludge 

voi ne; 

Mechanical   uar.d 
.filtration 

v.>r   v, jter 
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The i^tnlK-itHT rodent:-, arc  automatically ^|.v,r,i fr,- th,.r 

^tcr^-.. tank,: by ,ro,rJr:eonir.f j-uapn according to the  indication, g; vcr  t.. 
the   ¡ 1! -rujtiT. 

Th« n^tr.1,,1   water then par..• into a circular oil  prr-j^*   .-,;r.,r,4r.T.| 

.-.î> m   m a^ur,  r,uie 0f reinforced concrete and  provided with a rcrapme   ' 

tmigr to collet the   oil,,  mto a hole on  the periphery,   fron wh.ch ihev 

aro f-rav.tatKn:.!],  .iir.har.v-J to the final   ou   product   separator -  .lop,. 

The B^rai-si wat,r flew, thrcu,*  rrvoral   slitn m^ie  in the repar,tor 

wall   and   lnto the f 1, ,-, ,lator.     At   the di.ch.rg,  point,,   li,e .,iik  ia  auto- 

matically fed  into tí,.- water iy proportioning purp, to bring the PH up to 

10.1,;     the resident- tu.; i<; atout   ^0 minutes. 

Flocculate ,r.l   trir.ir-.   r.>ttlir.fî ia  achieved  m a circular tank, 

concentric with the oil  rro.uct  separator and divided ante section,, where 
the process operation, do,cril~i  relcw tako placo.    The inner ^^ ^ 

?*b »,   "the outer d: :-ji\oi -r,   }ö m. 

In the fir:rt  circular sect: or., the orthokinctic  step of the floccula- 

tion in  effected und or fast  stirring with an amount   of ferrous  sulphate 

automatically determined by the flow rate.    Then, the water passes i„to 

the second concentric  section where the perikinetic  step under a slow 

stirring takes place and the floes are forced.    The flocculation time is 
10 minutes. 

After flocculation the waters pass through a flattening and quieting 

device  into the primary settling tank, which is concentric to the petroleum 

product   separator and flocculator, and come out through a collecting drain 

into a  nurge tank.    Inside diameter is 30 m, ou^ide diameter 45 m.    An 

extension of the scraping bridge of the petroleum product  separator works 

simultaneously in the primary settling tank, collecting the sludge into a 

central  hole.    The settling time is 100-110 minutes. 

The collected giudee in passed to the  sludge tnickener by vertical 

pumps.    In thie primary treatment, a decrease of 4 per cent in the initial 

BOD and 20 per cent of the initial COD is obtained. 



'"r   i: 

••-". ^ tr> atmont , t-h<- orramc ]c;id it; de» 

' :•.... i-•-(. r,-i:a;ïT>i-. ;MM-<: !,ho mtor io 

•-    A   : ?'• j.tr.1 :.t   ^M,   , .n .-   .-i' twt   .i«.:!.:it i un 

Aor..* 

tía    K 

i     W.'. u-  p.r„;>ed ty vrtiral  pun.}.;  fr«n the m»ar.v 

"-'•'"'   ''l   '.'• ."t ••::. •-•!"  t h<   ;nr .*. i ur, 4,'mk,  .1 rect an- 

-•';r-    '-••^••1    .i.U    .'1/   .-i,.:::l   Jl-vr.t L: ,    íJ.U,  which 

'. :.     >:i.'t r, . ut i.un   .;, .-íiili.      ¡'he    1' r,it ] on   !p 

I ::••. ; j.^ru. 

a-iconia, t 

nitre ¿-on '.1 

fó\>- a tot.. 

SJU.:¿--- CO:. 

all íon^j.i. 

out thjvug: 

secondary '.'].r 

Eludgi   frorr. 

*::.  c 

1   c 

•'••<i   inte   •].••  ¡urn¡    su -t i   n  tanx,   commit   of 

-•i... 1; -n i'ho.nhatt;  axvi nit roeor  ?n tro foni.  ->f 

01   ^  ¿'.r c(i,t  phoiíj iiorua   *?*i  \¡ j..r cent 

. .j;i:.'»:»jii ¿OD.     This  stop has  "fi per cent  yield 

. •'   :.:out   1 f¿!iX -s" ,   total   volur.'   about   ^ÓCO m5, 

,   . ;. ••::i'io  o¿ygen:vt 1 on  .->  _v '»,,/kWl.,   and  >>v"r- 

•-i\   .i i¡t   ¡,;ü0 kg/aay.     Tío.'   acratrd waterfl  oone 

.   -.MOC ara fall freely ir.io the  first  net   of 

a..-, 

tank b¿  a .lol.oal 

Blu ige  cf'ir.r   J: -. , 

Secar J:.;;    .;• ;  
,  1. 

4 kg/n" activai^d  .:iuae> 

tanks 1  20 m in dia:r tf;, 

-l:n^ : 

::-jr  .-í-"-tlir.¿ tank i¿ recluí od into the aeration 

:<'i*':.:•: atofi \.y aeration with tho turbines:,  the 

-.:.•:.   ..-r i.ior. compartment 3 by discharge chuter. 

Th.- biologically treat od water with about 

-;-i.il,_,  introduced   :nt:> two  coror/iary settling 

tiec w.'th srrafing UJ. ..dges iwi iaot  sludge 

drains.    The seti] i 1^,- iim<   1:0 about  2 h and I5 n.inraec.    The water is 

drained thrown a p..Tiphoric refvee spout  into a tau-gi; tark,  from which 

they are guid- 1 towan:.- tno ^ocr.i aoratioi. tank. 

The sluice is ccllocted by the scraping bridge into a central tark 

where it falls freely into a surge and ij sent   as recycled sludge tack to 

aeration 1 or as excess aludge to the thickener. 



A'-rat i < i. 

<   '•      VT 

f r <m  ;•,« <--r. l j.r 

thru«* .Cl. 

»r ••t '!-• I' 

A.'   - fi   a* ? ;.t   ot    ì      il«.T .•   , . i     A 
'    l" iXih     -   '* tu,-;n^n,    -,»,1   ,.;.illrft     .     „ ,    , 

**  '"—   -*1   \ .. ;.   fi   c   :   -    r in,,       tU  r • if, 

4 >.   U,   yl(.,,   1K at^t   ^   ppr ,t>|iU    ThB   rvvrai¡   ^ J o<; •   -•- J   ^ 

•"*»  -   :.7 •   r-,  t,,,   va«, 7,,<Cm\   ;.lu^   .^antrat^n   •  ^V"" 

1,«,  -v/lV. r.^.rt,.,r.  r...    ,.f  ^e<,r 

"'hi!   At'rul ' <1   Wit <"•»•<•   tv      -   • t •.«,     u 

frcly  into P.-<,rjary ;•• tt ; u..; tank .. 

fr^rvUr    r-ltl ..,-;.     Th* Helically tralci water,   ^-^r* 

, T'V'U"  BlU:t-'   "1:aiy "-»-  a —-^r *"*.  « *   iR ii^ter, 
fr;íc"iarí ::pttii-- • — ««- «"i, a .crarinf br,lfe tf. t faat 

sluice   ira-n.    Th..   r,i'Mliw t -n<« i -   •.•-,<   ^ ^  '-3C *'   - r-  '-r.i   vj -¡.rutes. 

Fro«  a perii.hcri:   refus"  n -«• t    +>,- . -« ,'>--t» the **ter  if  «uiied thrtr.gi.  a surge 
tank towaris th.« tertiär- c^ttli-i* -««v      a,,h.,  . >. .   ''•"u.ij  .aniv.     rfithir. the surge tank, th» 
watt-r  i.-,  alkali- i with   li-;.-  »ilk to ;H 9. 

The „Xudse fro. settle tank r ,. grwUationally drained «to a 

-ge tan,, froB which it   ¿, districted as rec,cled .ludg, to aeration ? 

by rm» or gravity and a. .lulfa in eic„e to the ^^ thicktn-r> 

Tertiary tr-iataent 

itcop:Urjrflo.cuTt.ior. -tertio, ,-t1<,f      The a'Ral, n, water fron 

..coadarv seti Hr., r «ter* a «rarge tank next to the tertiary settling 

tank, .here the orthekinetic  stag. of flocculr.t-.cn with ferrous  sulphate 

under fast  air stirrin, taken piace.    The water,  mixed with the reagent, 

«illy enters th. circular tertiary .ettling tank,  12 a in dlaffleter| 

where the perikinetic stage of flocculation takes  place (duration 12 aunutes^. 

The air requxroi for vigorous wator stirring and oxidation of divalent iron ' 

to trivalent iron i. provided by an air blast mounted on the scraping bridge. 

Fr« thie aoction, the waters pass through a flattening and quieting 

device in the settling tank proper,  35 « i» diameter, where the sludge is 

•craped into a concentric hole and drained hydro*atically towards the 

•ludge thickener.    The settling tiae is 90 minutes. 
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• . i   Pi • ;    k vu. 

u i .      ; .1,      .ii » < 

f  • "frt «ir i- 

np,   t ?..   . ,'    r   ir     , J . ..,-t   .   ltl thr 

t   it'   liiThuT -<-1   ,r   •    i ; .•   r.v.-r.     !tt» 

*'   »»'   <> '   ''.'."rtt.   r    rate j t-   ab-it 

í   :   r tí 

•k.»r.,- .ft-   ,--.>..<   • , 

'..rt 4  t      * i.i-  • r»  i*. 

i rit ;   r   ..   f -. . j. 

'    '     . ;   ; J|«i f r<« 

ni      >> ,.   after U.r 

i   I .•   *.hr» «   tir tla.Tt • 

SIut|*   trnaticnt 

Ti *."'.. 

COTI.;:-   • i   ~.   : f 

t reata. !..      " : 

." • :.t! . 

Tri <'jceni.-" 

r^en o.. .I« .iti 

et   ri-.. :,-!.   1      ! «•  fro. *'p.-f(i  ,;    tt   i.t 

',-   t' i   * h*'  , rim try,  secondar,.,   i  i r v 

,700 a /-itjr.    it 

^n) ard tertiary 

ii. 

After "i '. ' rij' 

a \(>lur;c of ulf ut 

ie colli ctud in ii 

b«.ujig i-i.turnea  ic 

ir.   t:.!\"    u;-t.nct  opratior.s tnvilv> i   ,r. sludf«. trcat- 

• i". .   :   ax. ¡   : r.cir.«rat i  n. 

'?>- ali.iit-r »inters the thickener bj ¿ravity after it has 

-.  -ïui'pr  tin..», from the afeove-atentionod jouroes. 

-.»til in.-  .::   it out   l- h ir.  a pamlle], r lt .-J thickwner havinc 

,,v'    n   ,  U" bludpe reaches 4 per cent   concentration and 

er.tr ii   not»   ly m-ani of a ¡>cra¿ang br.il««, the water 

r.'.'- .r.riar,   JU.¡   ox the tr«at««nt   o.\<;K-. 

F^ltr»t i en. 

liiere, ."..ftor ó.) t< 

irthPi   on,  t)      -Iwife ia pumped to the  f iltmti<3n unit, 

or  of 1^ T irtr of liae milk and  ?0 parta of ferrons 

sulphate to 100 p-.r.r dry  . ludpo,  it  !• filtered throu¿* nix rotary filtere 

having a tot-ti  -'.•rae« of :4<. m',  ind attains a -on cent rat ion of 20 per cent. 

The filtrate  joins the water fro» the thickening «tep for recycling. 

Im-mo ration.    Th»   sludge pajt e from filtration is pacaci to a aothanc- 

füeled rotary incinerator having a capacity of 7 t/h«    The at* obtained 

(at the rato of about  30 t/day) is deposited in a special was*« duat>. 
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Control  -t   «.*.  pro ,m-  .B  ;,,VllH tj  wt,^t:f; -.. îrjI „,,,.,  ^ 

"<!"'VOfl"nU"1   »*r*.-i.- 1hr..u,*out  th, ,,-ratior.,  .utom.tic  -or.trol 
uf tfc«  sro< D(.    nN-jr   a.i  ;-u; « rvu;(¡r¡  «H interviú- 
a r*nt ru   ,-oi;t i /. 

.on  ;j the   ope rater fj 'GO 
|W'i . 

CiHTMl.,1» Lr.tl,^.f 

To i,rrv,nt     orrori on dv« to lcli. xr, the warte *»ter «r*t the added 
r^.„tr (,.,.  r>rrou. ^lt,,t, Vii Ä:phur.c aaj)( thc pmrta of the fiajrt 

••«ljr.-t   t.   gtcf.   ti!«it«au»l   i<-  jrct«ftei  a;   fcllcwol 

(•)    Kpoity-jvrii,  co.tir.ff;  ahould  t* aPÎIie.i to the entire primary 
tnataeftt ««£*•; 

(s)   acid-ream act brick limn« ahould be provided for the priaary 

waff*  iiwolvifliwit, thc recent   prepariti» and  feedxn« unit, the 

fermi« «ulphate 1»«Jti and the  prcceee oh.woe3 s{ 

(•)   Ike «timi* JcvicoB  m the ferrous Mithat« tank« Butt be 
eoftft raerte J of Btainle«« «teel. 
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'<•••-  (a) 
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f-t,    (toc) 

te  (tort) 

:o oo_;'D^^'I ec?tote 

?. 

ü. 

10. 

11. «it'.yl   „„.¡{¡.'¡ve 

12. x.bh¿'ljjl;ycc/l acetato 

lì. Hexyl acótate (ree) 

1A. li ur .iyl  aceto te 

15 • I •'"' U ì; ,i¿/\   a C " t. ;. ^t; 

16. l:.c¿.i'CivJ.  ú'-.t-it,,' 

17. I.! or-irvi  ciCGtcìe 

18. ì. e lincici y e-A ccotatc 

100 

125> 

I50 

2ÜC 

200 

^5 

650 

710 

^50 

WO 140C 

100 !?40 

50 300 

100 î>25 

150 700 

250 950 

2C0 610 

25 120 

e,- 

2C0 

2 

200 

ICO 

a/      [f-tt'r:!  ir.   thi    ooiurn ,;ive arlditionnl   information  -'.bout  the  noxioun 
ateriaifi or    Keir "i.. '.• •.: ;;tites  lint VìùUOK,   =IB  follow;;: 

X    z-    Striking   '.oxicity 
P    =    Threshold v-i lue 

C    »    Care motori io 
CE    m    Carcinogenic exjmrirr.en tal 

b/      The   ì«tt<r x   m this col turn rwiriR that   in   the USSR staniirds,   th« 
material ìB pai.i  to have atrimn^ toxicity. 
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IC 
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*0 
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quinoloi:.o 

Acetone 
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Isopropyl acctoxycarbtaate (r) 
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Acetic acid 

Acrylic acid 
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Boric acid 

Hydrobrosic acid t 

Butyric acid 

Caproic acid 
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Hydrochloric acid e 

4-Chlorobonaophonon-2-carboxylic acid    - 

Chloropelartìoiiic acid 

Chloropropionic acid 

Hydrocyanic acid w 

Hydrofluoric acid . 

Formic acid . 

Matbacrylic acid 

Nitrio acid I 

Oxalic aold 

¿Co 

1C 

•"KO 2wC 

- 0.9 

7C 10 

- 5 

- 2 

- xCI    . 

25 5 

- 5 

- S 
i» a 
- 10 

10 - 

- le 
- 5 

7 P 5 

- l 

- ) 
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9 - 

- 10 

5 m 
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Acryic:,. ;.riIo 

Fi-, ra:-dine Diiptt 

Adi   --di:...trile 

Ace-L.pr  „ylic alcohol 

Alivi Le   alcohol 

Any i,.e   alcohol 

Butvi  alcohol 

Butyl  clcohol  (¿ec) 

Butyl alcohol (tort) 

2-Chlorc«chyl alcohol 

¿.thylone chloronydrin 

Crotouic  alcohol 

Docyl  alcohol (a) 

l|j5-dichlori.cüpi'oxjylic  alcohol 

Dlchiorohyclrin 

Ethyl alcohol 

— 1 - 

- 0, • 1 X - 

- 1 1 

- - 0.1 

- - 0.1 

- - 2 

- - 5 
0.1 c. 25 0.7 

- 0. 3 X - 

- - 10 

25 100 X - 

10 33 X 20 

20 45 X 0.5 

- - 5 
- - 20 

- - 10 

2 5 X 2 

- - 10 

100 300 10 

150 450 - 

ICO 300 _ 

2 

10 

1000 1900 1000 
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rurfuryl alcuhol 

iioptyiic alcohol (n) 

Hfixyl   a ico;, oí   (n) 

Isoacyl alcci.ol 

IsoLutyl alcohol 

leooctyl alcohol 

leopropyl alcohol 

Kethylaaylic  alcuhol 

Kethanol 

Nonylolcjhol  (n) 

Octalluoramylic alcohol 

Octylalcchol (n) 

Proparçyl alcohol 

Propyl  alcohol 

ïotrafluorpropylic  alcohol 

Trifluorbutyl alcohol 

Trifluorotayl alcohol 

Untatura Led alcohola froa the fatty 
alcohol curies  (allyl,  crotonic) 

Acetic  aldehyde 

Butyrelaehyde 

Chloroacctic aldehyde 

Crotonic aldehyde 

2-ethylhoxalddhydo 

Formaldehyde 

Furfuryl aldehyde 

Iaobuthyl aldehyde 

Propionic aldehyde 
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25 100 
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1 
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10 

50 
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10 

20 

10 

1 

10 

20 

20 

10 

2 

3 

5 

0.5 
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0.5 

10 

5 

5 

0.01   x 
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113« Al>h:i-a:a.:¡Of;n:Jhraquii.oae .                                      c 

114. H-Ac^nu^iphervyl _ 
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115. 2-A_ii.cc .hisr.jl 

116« ^t.hai.olaujine 

11?.     ^-A^i.'io-j-orcv-^j'/ViiM'c-.-l.^- 
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120.     Aminopyrir.idine 

l2*» 2-¿.éihyl«4-r;;nino-5-etoxy- 
Liothyl, yriUdine 

122.    Amico alpfaa-trifluortoluene _ A c 

124. Arnioni um (srlphariiate; 

125. AmiüoniU2 eulphamate 

126. Anaba3ine  (sulphate) „ A  , 

127«    Acetic  anhydride                                                 c             2« 

123.    Arsenious anhydride 

129. Arsenic (arsronioue anhydride) 

130. Arsenic anhydride 

131. Arsenic (arconic anhydride) 

132. Boric anhydride 



IJ - 
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135 

134. 

135. 

136. 

137. 

13:1. 

139. 

140. 

141. 

142. 

143. 

144. 

145. 

146. 

147. 

143. 

149. 

150. 

151. 

152. 

153. 

154. 

155. 

156. 

157. 

158. 

159. 

160. 

Boron (oxi .a) 

Hut.-.yl  anhyJrioe 

Cnroonic  aiJ.ydri ie 

Cli comic    nnl.ydri io 

Chromo (uxi.e hcxavalent) 

Maleic  anhydride 

fciethacryltc anhydride 

r.htr.alic anhydride 

Phosphoric anhydride 

Phosphorus  (pentoxi.e) 

Solenioua ar.hydride 

Seleniun(dio;cide) 

Sulphurous anhydride 

Sulphur (diojci -e) 

Sulphuric anhydride 

Sulphur (trioxi :o) 

Aniline 

Anisidine (p) 

911 -' -Anthraquinon« 

Anisidine (0- and p-) 

Stibium and compounds  (Sb) 

Metallic stibium (under powder form) 

Etibiuia (fluorides and chloridos 
m  and IV expressed as Sb) 

Stibium hydride 

Hydrogen otibiate 

Stibium (oxides and sulphides III 
powders, expressed in Sb) 

Stibium (oxides and sulphides IV 
powders, exprossed in üb) 

Oxybonatiod water - Hyftroçon poroxid« 

5C00       yxo 

0.25    1 

12 

19 

0.5 

0.5 

1 

1 

1 

0.1      x 

1 x 

5 

0.5 

0.3 



161. 

16-:. 

16;,. 

164. 

165. 

166. 

16'/. 

163, 

16« » 

IVO. 

171. 

172. 

173. 

174. 

175. 

176. 

177. 

178. 

179. 

lao. 

lai. 

lcJ2. 

165. 

184. 

185. 

166. 

Iò7. 

ii.v :'   ,..t'î    i .'•"luto >>u:. i. 

'••'••   : : : i e 

;a':'v;::c  (•:'*  '''^ ••"-'' «•«•;.i M'IOüíC 

Ai1 s ine 

Arruii; -,i-d hydrogen 

I-t:-o   .. «   (ri-u.-ic   o;;i  e) 

"•*•'• ^'../ •'•  Cl-1--"û:-:i .e) 

i.'itio. t.n (o:.;   os)   ox:i-er:;.-'d  ur  iíC 

l'iti'-j^v.u í lr^;'luori-u ) 

Jcc^-i'oi yl  ni'.-Lto 

lJru,yl  r.i-,rovj   (:;) 

Eo r i ua  ( t; _> lu ! i e  o ¿ :. 

E cun er. e 

Benzidine  DI:i £cltc 

-nc^) 

?ucl eaL'olii-.oCoiuu:^.. cracicin-- -te 
expressed ir. C) c«cinoloT;c. 

Solvent ¿asolino (erprossod in C) 

Bonzoquinonc (p-) 

Berilium 

BeriliuE and confounds  (Le) 

Boron  (oxide) 

Boron  (tribromide) 

Boron  (trii'luorido) 

Broraino 

Bromino  (pentafluoride) 

Brombenzono 

Bromehloromo thane 

1|3 Bromchloropropane 

?¿> 

5 

10 

¿5 

0,1 i 

0.'. 

0.3 

¿0 

2y 

110 

" u.> - 

25 dO Px <j 

- - C - 

- - 100 

- - 300 

0.1 0.4 0.0^ 

- 0.002 - 

- - 0.0C1 

- 10 5 
1 10 - 

1 3 P 1 

0.1 0.7 

0.1 0.7 . 

200 1050 
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5 

löö. 

U9. 

1*0. 

191. 

19¿. 

195. 

19*. 

195. 

196. 

lv?. 

19ö. 

199. 

20ü. 

201. 

202. 

20J. 

20'*. 

205. 

206. 

207. 

208. 

209. 

210. 

211. 

212. 

215. 

214. 

»     l'roaethyleiio 

•     iro.:.oíü:'l'n 

» ïriLx-oiuoaoLhano 

i     BruLom« -halle 

i'-roiatrii lucro there 

•c-thyl  bromide 

Bromethane 

i* th. y le ne bromiae 

1|2 Dibrocici-naoe 

t'ethyl  brorciao 

Bi'OQomeLuarie 

Vin^l broniUo 

BrotothyIone 

l,3---u„; diene 

2-Butanone 

¿¿ethylcthylketone 

2-Buttine 

2-Butoxyethanol 

Butylçlycol 

Butylamine 

Butylglycol 

Butylmorcaptan 

2-Butylthiobonsothiazole 

Butyltoluene (p-tart) 

1,4 Butendiol 

Methyl butyrate 

Cadmiua (oxide) 
(vapours in Cd) 

200 

25*0 

'J90 

UGO 

10OO        610C 

1000        2200 

10 

5 

ICO 

100 

5 15 Px 10 

50 240 X 

0.5 1.5 _ 

10 

60 

1 

5 

0.1     P     0.1 
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...Iv. 

.   lu o 

; in. 

.UM. 

. -¿i. 

¿C'y» 

.?¿6. 

22<> 

Caú.'.iivr.i \, metallic po..derr>   and 
toluLle :/all.;) 

CaviciUK (riparate  oxp;'Oír:»ed in Cd) 

Calcite 

0.£
J 

Calcium  (arcoiúaiy) 

C'j.LciuLi  (cei't'onato) 

Calcium  (oxi ;c) 

Calcium   (suluhate) 

Gypsum ana plaster for modelling 

Chlc;-iii£. icd camphene 

^•i\.:tl.lioz' 

Canchar  (synthetic) 

C; arci.-¿e tome 

Carburyl 

Cyclorje:-:y lanino carbonate 

Celuliose  (papor t'ibre) 

i'ifC      ikCtu-ncî 

¿1.    Chiorden 

>•*     Chloi'ine 

Chi: rine  (Jioxi.'aj) 

Chlorinu  (trifluoride) 

íúethyl chloroacetatc 

Alpha-chlora--ot.ophcr.onQ 

..;"/•    Chlorar;: une (m-) 

. yo.    Chioraniiinc  C^-) 

.'3V*    Cl.lorobeazone   (mono) 

Vu.    Ch.lorobcuzol malonoiútrile   (o-) 

,'41.    2-"hloro-'»(6-bic(diethyle!nino)- 
li.5ii>  triazine 

.42«    2~Chloro-l,3-butadione 

-3> 

.34. 

Jó» 

10 

1 

10 

5 

0.5 

12 

x 

O.05        0. 

u.l 

3 

— 10 

- 5 1 

- - 10 

- 10 - 

0.5 0.9 - 

- 0.5 ÌZ 0.C1     > 

1 3 1 

0.1 0.3 0.1 

0.1 0.4 P - 

- - 3 

75 3í>C 

0.0b        0.4 

0. Oí, 

0.3 

IM 

25 90 
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5      6 

243. 

244. 

245. 

246. 

24?. 

24ü. 

24y. 

250. 

251. 

252. 

253. 

254. 

255. 

256. 

257. 

258. 

259. 

260. 

261. 

262. 

263. 

264. 

265, 

266. 

267. 

268. 

Isopropyl chlorocarbonato 

Chlorocjclonexano 

l-Chloro-2,^-oco;;ypropano 

•û'pichlorhyàrin 

Chlorethano 

Chlorcthyleno 

Chlor^iisnÜQiío*.     .... 

Chloroform 

TrichloronethLine 

Chlorocethano 

5-Chloromcthyl-l-furan- 
carboxylatfj buty] 

1000 

200 

2600 

770 

100 210 

Chloroacotophenone 

Chloromeühyltrichlorosilan 

Chloronitrobenzene (p-) Ä 

Chloronitrobenzsno and derivatives 

l-Chloro-l-nitropropane 20 

Chlorophonol (p-) 

3*<!hlorophenylcerbamate isopropyl (n) - 

100 

Chloropicrin 

Chloroprone 

2-Chloro-l,3-butadiene 

3-^hloropropene 

Ohlorostyrece 

2-Chlorethyl chiorosulphamate 

Chloroteno (chlorinated dycycle 
compounds) 

Diethyl chlorothiophosphate 

Dimethyl chlorothiophosphate 

Alpha-chlor0toluene 

0.1 0.7 

0.1 

50 

50 

30 
• •«*.» • • • 

2 

5 

0.5 

1 

x 

1 

1 

P. 

50 

0.3 

0.2 

1 

0.5 

0.5 



- °c - 

5      6 

2oy. 

2'/0. 

271. 

2'/.. 

2 75» 

27' 

277. 

27 ^. 

279- 

230. 

281. 

232. 

2a¿. 

284. 

28% 

286. 

287. 

288. 

289. 

290. 

291. 

292. 

293. 

294. 

295. 

296. 

297- 

Chi ••:,oi-.'i¿'.L;<o:,L'¡.:,üp?jni 

AciyloU  chi Tí ".e 

Allyl  c.-.l:)!'-^ 

3-<-:. i or. rrji rrjo 

A^oni.u:..  chi. ; ri ifc   U'ur»o) 

be;i;;:nyl  chloride 

àliihj-i .•ìehl.ji'o; ;i\iei:tì 

rt.*n*-oyi rhlrrlh.;    •» • ••   -• • 

benzyl cài >:• j ,ie 

Al uha-chiaro Loluono 

acrizal chlorige 

Alph-.-dichloroùoluene 

Cyan chìoriio 

>etû;cy-pn-i;yl-I,2-teiazoti ra.no 
chloriue 

iìthyl chloride 

Chloroethaue 

Ethylene chloride 

1»2-Dichloroethane 

Etiiyliden chloride 

1,1-Dich loroechañe 

Isobutylene chloride 

l,2-ûichloro-2-raethylprop&ne 

Kethacryloyl chloride 

Lîethyl chloride 

Chloromethane 

Mothylcno chloride 

Dichlorome thane 

Phenacyl chloride 

. Alpha-chloracetophoHone 

1.        x 

0.3 

10 

#»...# . » , 

0.1 

0.2 

0.3 



- 61 - 

. l 2 " "  
 - - .. _ _'f 5     6 7 

29d.     Polyvinyl chloride 

29>'.     Projvlone chloriJc 

300. l,2-Dichi(,roproi.-nu 

301. Tricnluroacelyl chloride 

302. Vinyl   chloride " 0-1 

305. Chlorethyleno 

-**,* -ï«iarjm;ithronaW'    * "* *    *     "        ~   **""*    '~* 
(expressed in CrC.) 

:> - o.l      px    - 
305. CyclohexyleniKe Chromate 

306. Chroaotes end dicfaromates X 

expressed in CrO, 

-*7.    Chromium (cotol and  insoluble  calta)      - x 

308. Chromium (socio  insoluble salts) . 0 x 

309. Chronium (Cr III hexahydratcd 
chloride expressed  in CrO ) 

510.    Cnroaiun (hexavalcnt oxiúo) and 
Chromates (expressed in CrO ) 

y " o«l 
311. Chronium (hoxavalent oxide) 

312. Chronium (soluble chroaous and 
chromic salts in Cr) 

Chromium (sulphate  and ammonium 
sulphate) in CrO, 

xi*      -, . " °»02 
3W.    1-methyl^-diethyl-carbomoyi- 

piperazine citrate 
- 5 

315. Cobalt (vapours and powder) rt , 

316. Cobalt and oxide 
_ " O.5 
W.    Cobalt (dicobalt-orthocarbonyl) 

318.    Cobalt hydrocarbonyl and its 
decomposition products (in CO) v     w' " - 0.01 

319'   wiSin^«^ecomi0aition PMdttot. of the weiamg bars, expressed in 
formaldehyde) 

O.X 
320. Corundum (A120,) m • 

321. Cumaphtn« 
0.1 



ì> • e 

324. 

525. 

3¿u. 

32?» 

..•: . or 

o;¡<;r   (. cv;u .i-  and ni et) 

u¿. or   , ..;'ich]..ro!r>hen:il^) 

ou:: 

í21;«     Allyl  c;.anaCt; 

3>C*     "ethyl  2-cyai:acrylüt,o 
2 M 

334. 

355. 

¿3£. 

337. 

-yoi.iJc;;  (exi.:vsc».,i  in Cui) 

-yur.iàtìs  (ex^v^seci in KCl.") 

ro::zyl  cyanide 

Piienylecetor.itriio 

Vinyl cyanide 

Acrjlûr.itrile 

33¿»    Cyclohexane 

339»    Cyclûhcxanol 

340. Cyclohexanoiie 

341. Cyclohcxanone-oxime 

342. Cyclohexone 

343. Cyclohoxylanino 

344. CyclopectadieriG 

343.     2,4-D 

346.    2,4-D (butyl-astcr) 

34?.    2,4-D (alpha-chloro-crotylic estor) 

348.    2,4-D (octyl ester) 

3^9.    2,4 (aamoniu ¡alt) 

30 

2 

10 

0.1 

1 

24- 

0.1 

x    50 

0.3 

0.3 

0.3 

300 IO50 30 

50 200 - 

50 200 10 

- - 10 

300 1015 - 

- - 1 

75 200 5 

- 10 - 

- - 0.5 

- - 1 

- - 1 

- - 1 
350.    DDT 



Ci 

3 5 

351. 

3W. 

354. 

355. 

3%. 

357. 

35d. 

355. 

360. 

361. 

362. 

363. 

364. 

365. 

366. 

36?. 

368. 

369. 

370. 

371. 

372. 

373. 

374. 

375. 

37ò. 

377. 

378. 

379. 

Zoi.an 

L'oc.'itoran 

l^o.'iliiie 

Demo ton (r.ixtu:-e of G and S) 

D^eton-nct.hyl (aixture or 0 and S) 

fcthylane^lycon diacctate 

Diacetonaleohol 

1»2 Dianiinoet-hane 

Diazonoce 

Diazomethane 

Diborane 

Dibromchlorotrifluorethano 

Dibromdofluorraethane 

1|2 DibronaLâane 

Di brodosothane 

1 » 2-Dibjjjmopropane 

Dibutylaiainoothanol (2-N-) 

Dichloroacetylene 

3»4-Dichloroaniline 

Dichloromothylbenzene 

Dichloromethylnaphathalene 

3,3-Chlorome thyloxacyclohutane 

Dichloromethylxylene 

Dichlorobenzene (o-) 

Dichlorobonzene (p-) 

Dichlorobenzene 

3i3-Dichlorobcnzidint 

lt3-Dichloro-2-butene 

Dichlorodufluoroaethane 

0.05 0.3 j 

50 

10 

0.2 

0.1 

100 

25 

2 

0.1 

50 

75 

o.i 

0.5 

240 

25 

0.1 

0.4 

0.1 

860 

190 

14 

0.4 

300 

*50 

x 

100 

x  0.02 

x  0.1 

30 

2 

x 

50 

x 

10 

5 

z 

P . 

0.5 

1 

0.5 

0.5 

X 

P  - 

20 

xca - 

x 

X 

2000  4950 



I 

3c 

332. 

idi. 

> w <•'<  t 

pàó, 

38'/. 

3 Jo. 

3¿J9« 

3<?C, 

1.--- 

1,1- 

i   - 
j.,. - . 

Dk •:-.-. 

i,i-: 

l,c-;, 

i»ic:,l 

r>it :. I. 

< 4 5-     C 

-•¡H', ; ••;;'LVu<:r;tüin 

100 

50 

c.r 

••too 

- - 10 
_• r.o 

- - 50 
• »-tí 200 ?yc 

391. 

392. 

393. 

394. 

¿95. 

396. 

397- 

39d. 

399. 

400. 

401. 

402. 

403. 

404. 

405. 

406. 

407. 

^ • J - J j . : 

DichU • 

Eie hie Tí. 

'   ..'no 

- uaae 

'••nyi.'.'. r .¡no 

•*•» l»^-i':"¡ c .i o re ace tono 

1,2-DichLoro-ii-::o thy 1-propane 

2,3-ûichloro-].,4-naphtaquinone 

3,4-Dichloroni trouonzeno 

1,1-Dichloro-l-Li Lroe tiiímo 

Dichloroctaíluorcyclonexane 

Dichlorophanyl, pich.lorocylane 

•'•i^-JichLoropropane 

1» 3-Dichlnrpropylene 

2,3-Dic ¿iloro¿, co..y lene 

Dichlor or: tyre no 

Dichlortotraf luoi'o thane 

Alpha-di chi oro toluene 

Alpha • Alpiw •' -A ich.lor oxyi^ne 

Di(chloron¡ethyl)bení»ne 

ÌCOO      nc-oo 

500       1740 

10 60 

75        350 

1000      7000 

20 

0. > 

0.3 

0,5 

1 

1 

1 

10 

5 

3 

50 

0.' j 



- *5 

2 
J       o 

4l\,. 

4C^. 

410. 

411. 

41¿. 

413- 

414. 

41ì>. 

416. 

4i/. 

418. 

419. 

Cv.. 

421. 

422. 

423. 

424. 

425. 

426. 

427. 

428. 

429. 

430. 

432. 

*53. 

434. 

435. 

Acot,yl«jj:.;   oi*:hlori.;ij 

11 >.'-i)i ci. 1 c r o-o f.. y L eue 

Dicumylir.e Lh'¡na 

Dic./ClOj "Tit-.d i i!;j0 

D-it'lJrii.o 

Dietnylauiiie 

Diethylnruinoßthfinol 

Beta-Di« -hylceinoeU.y laercej- tan 

Dictíijrlüenücne 

^iethylonetriauine 

Diethylotonolami.ne 

Diotuylar.ino-eta. el 

Eihydrato perfluoracetone 

Diieobutylkctono 

4,4'-Diisccyanate di;honylaetüane 

Hexamothyleno diisocyaaate 

Toluylene 2,4-diisocyanate 

Toluylene diisocyanate 

Diiaopropylamine 

Diisopropylbenzene 

Dime toxymo thane 

üethylal 

Dimethylacotnmide 

Dimethylömino 

4-Dimethylaminoazobenaen« 

3-Dimethylûmino-2-chlvro- 
phenotiazine (10-chlorohydrate) 

Dimethylaminoethonol 

Dimethylaniline (n) 

5   x 
- . - 1    ,; 

- 0.2? X 0.C1 x 

2í> 

10 

75 

50 X 

30 

c. 

- - 1     X 
- - 1C 

1 4 X - 

- «, 2    x 
50 290 - 

0.02 0.2 p - 

- - 0.05 x 
0.02 0.14 p - 

- - 0.5 

5 20 X 5 
- - 50   x 

10 35 X - 

10 18 1 

- - es - 

- - 0.3 X 

- 5 

5 25 X 0.2 X 



4>.>. -•-• '•:, i ;••.•-::.:, J:..: :.r.o 

45V. • ' ^---' i -, • "_i\.. . 1 •• 

Ac' 1 ont 

43d. íi:;.'.- i.:.1.-.- ¡.i , : ]¡t; 

*3V. J:...CU :.,.'ier¡ \;;.u' ..ine 

440. Di-it.'i.^yl.-.ri.irioprh.-ii.ol 

44J.. Ui::i-.: ...¡y I;'- -JW ,;::i „e 

442. l,l-:-:..:,i!.yi:ly::-,ri;.e 

44;. Dii.iti'oUr.s^e vall Í£O:..-IT) 

444. Di í.i tre Le n;: o:.-: 

¿445. jj::it—:' tylyrenol (tec) 

4¿r6. Jir.itrocJü£jie (o-) 

447. 4,£-Ji:iitro-2-i.-:o.r-r-ylí;;enol 

448. Di;iiti-oplicnol 

449. Dinitrothiocyonobeuzonc 

45O. Dinitx'otoluene 

45I. 1,4-Dioxane 

452. Dioxane 

455. I,}-Dioxolane 

454. Diphenylamine 

455. Diühcnylolpropare 

456. Dipropylamino (n-) 

457. Allyl and propyl dieulphide 

458. Di fch ionio ton 

459. Divinyl 

460. 1,5 Butadien« 

461. Dodecylmercaptan (tert) 

462. Smery 

46J. Bndoeulphane 

10 

10 50 x 10 

0.5 1 X - 

- 1 X _ 

- - 1 X 

- - 0.03 X 

- 0.2 X 0.C5 

- - O.Cb 

- - 0.05 

- - 2 X 

- 1.5 X 1 X 

100 3Ô0 X - 

- - 10 

- - 50 X 

- 10 - 

- - 5 
- - 2 

12 

0.1 x 

10 

0.1 0.1 
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•i 2 

'I GM.     iWKirin 

4ü%     üpychlorohyuryne 

46'.,  EPH 

467. 2,5-üpo.:.y-l-i,ro.anol 

Glyciuol 

468. ¿.PTC 

469. Tin (dioxide) 

470. Tin (inorganic com,;.unds) 

471. Tin (organic confounds) 

472. Üthauolamine 

473. Ether 

474. Oxide 

475. Beta- ethoxipropionitrile 

476. Etnylainine 

477. Stbylamylketone (sec) 

47a. Sthylbenzcne 

479. Ethylbuty Ike tone 

480. Ethylenechlorohydrine 

481. Ethylene cyanhydrine 

462. Ethylene diamine 

483» 1,2 Diaminoethan« 

484. ¡Ethylene imine 

405. Bthylglycol 

486. 2-Bthylhexenal 

48?. 2-Bthyl-hexcnoic aldehydt 

468* BthyImercaptan 

489. Btfaylaorpholine (n-) 

490. Bthyltoluene 

491« Ithoxy anilin« 

6 

0.1 X 

19 X 

0.5 X 

10 

2 

0.1 

6 

0.5 1 

200 740 

50 

10 18 - 

25 I30 - 

100 *35 - 

50 23O - 

5 16 X 0.5 X 

- - 10 

xCE 0.02    x 

x 

0*5 1 1 

•0 94 x     5 
- - 50 

• • 0.2 X 



v O 

^w, 
i : • • 

'*v,.< 

V-- .      .-• 

'* y:. -i •'•                    i.   ..'.    :  : I-.: 

^9^c • . -   ; • • '.•:.,> . .    :'í  . .a v. 

4^. 
•••'••     '.•-.' 

5CC. ¡-¡•H:    ir,     :•-.....•' 

501. i» '•.     -     • ,..1.1:.::. i-,/... yl:,:.«: 

502. i¿v             ....   :    vv;  :     u:-::; 

505. -:'-J   -.-   ••'--.• ' :c  :• .d oxide) 

50^. il'1- ••   -.-- -UI.-.1   ..el*.::   :-¡   £>:) 

505. ivo:. ^<:i.t;n:.i-.vuoi.j i 

506. FtiT'.^l 

SO?. í'err avanci u;a (, ov/dor; 

508. Eoi-rovciMucilurn 

509. Fluorine 

510. Fli.jri.dec   (c::proí;sed in ?) 

511. Fluorides   (expressed  ili II?) 

512. Benzcnyl fluoride 

515. Alpha-ui'ifluortoluenc 

514. Eenzonyl-a-nitro fluoride 

515. Alpha-trií'luor-m-nitrotoluone 

516. Fluorzirconnte 

517. Formaltjlycol 

518. 1,3 Dioxaltuie 

519. ¿"ormùmide 

52c. Ethyl formiate 

0.C1 

0.1 

.] 0 

ic 

j 

It 

1 

0.2 

2.5 

O.I5 

2 

100 30c 
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3 5     ô 7 

I, T - 

5¿<* . 

52i>. 

!,2ó. 

527. 

523. 

530. 

531. 

532. 

533. 

53^. 

535. 

536. 

537. 

533. 

539. 

540. 

541. 

542. 

543. 

544. 

545. 

546. 

547. 

rovi; il'.cliyAc 

Fhoí••. one 

Dibi.tyl  i,h<.r;;iha',c 

i'honyl and  chjhonyl  shoephatc 
(^-u^.yl-iic;^]) 

Vributyl  phorphale 

Tricro::yl  j,ho£;ph.Mt:c   (j-) 

íricrr.-cyl   ¿»hoi-phatc   (cor.lûini.v 
lece p ,» orti.u-ii;oii¡ers) 

tricresol  phosphate  (containir.j 
more than ¿,¿ ortho-ircners) 

Triphenyl phosphate 

Tri;:ylenyl phosphate 

Phosphina 

Hydrogen phocphiae 

Yellow phosphorus 

Phosphorus  (pcntachloride) 

Phorphorus  (pentaeulphide) 

Phosphorus  (pentoxico) 

Phosphorus  (trichloride) 

Dibutyl phthalate 

Dimethyl phthalat * 

Dioctyl phthalate  (eec) 

Fur an 

Butyl 2-furancarboxilate 

Furfural 

Furfurylic aldehyd« 

aeratali» (oxide) 

100 

0.5 

2i,C 

0.1 0.4 

1 5 

5 

0.1 

0.5 

0.5 x 

0.5 x 

0.1 x 

1.5 x 

0.1 O.C 

1 

1 

1 

3 

5 0.5 

5 

5 

0.5 

0.5 



• 
• 



IO 
¿ 2 

II 

125 I 1.4 

120 

i e 

16 



- 90 - 

5;¡J.    Germanium (tetrachloride) 
oxp.':\',;jed  in Ge) 

5^9. Glyccri.no 

5>0. GlyciuQl 

551. Grnwhite   (i:ynti:ctic) 

552. Gyp ¡j um 

555. Kaphnium 

554. HCH 

55>. Gamma-hGil 

556. Heptachlor 

557. Heptane (n) 

553. Hexachloracetone 

559. Hexacnlorobenzene 

560. Kexachlorocyclopentadione 

561. Hexachlorethane 

562. Hexachloronaphthalone 

563- Hexafluoroprcpyleno 

564. Hexamethylenodieniine 

56^. Hexaraethylonimine 

565. HexarnethylenetiU.ocfcrbamate 
S-ethyl (N,Ií-) 

567. Molinete 

568. Hcxane 

569. Kexo^one 

570. Kexone 

571. Mdthylisobutylkctone 

572. Hydrazine 

575. Hydrazine, hydrate and derivativos 

574. Saturated aliphatic hydrocarbons 

50 

500 

500 

10 - 

.150 - 

10 - 

10 - 

0.5 - 

- 0.1 X 

0.5 0.05 X 

0.5 X 0.01 X 

2000 - 

- - 0.5 

- 0.9 X 

- 0.01 X 

10 X - 

0.2 X - 

- 5 
- 1 

- 0.5 

íaoo 

1.5 

1.3 

x     1 

Cl"Clo (ejCProcsed is C) 

0.1 

300 
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2 

0.1 0.5 - 

0.Ü5 0.2 0. >'j 

0.3 0.4 0.1 

0.03 0.2 • 

10 15 10 

- - 5 
- - 1 

- 2 - 

- - 0.5 
- m i 

575. Hydrojon e tibia to 

576. Hydrocon aleniate 

577. Hydrogen phor.phide 

573. Hydro^on colonico 

579. Hydro-un sulphide 

580. Hydrogen sulphide  in mixture 
with hydrocarbons C,-Cc 

1    5 
531.    Cumcne hydroporoxi îe 

5v.'2. Hydroquinonc 

58?. Hydroxydiphenilaaine (p-) 

584. Beta-hydroxyetbylacrcaptan 

585. Beta-hydroxypropionitrile 

586. Bthylenecycnhydrinc 

587. Indene 

583.    Indium and its comDounds 
(expressed in In)    * 

589. Iodine 

590. Iodomethane (- 

591. Methyl iodine 

592. Iodomothane 

593»    Isobutylene 

59^.    Uethyl isobutirate 

595. Chlorophonyl icocyanate (a- and p-) 

596. 3i^-dichloro-phenyl ieocyanate 

597. Methyl isocyanate 0#02        Q#0¡. 

598. Ieopropene 

599. Ieopropylamine 

600. iBopropylarainodiphenyl-aaine 

601. Isopropylbanzene 

602. Cumene 

10 45 

0.1 

0.1 1 p 

5 28 x 

100 

10 

0.5 

0«5 

e     0.C5 

40 

12 1 

2 
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bü> :. et.iiV'l   1.hioo:,.iovfuiat,e - -                   0  1 

60¿:. ...( v,hyl   :.-ovl^riarntr '. m                    ç 

60^). K-iûlin - 10                    — 

GCb. Lifr^in   ( e::p:'..r,3ed  in C) - •        "    -               3OO 

t>oy. Li tin 1,i.- o yd. -.¿f.) «• Oí025         •» 

60o. ;.'.a¿noi'.i te - 10                    — 

6C9. :..c^;ncí iv:ru   ;c. :'¡joi;a v c) 

61C. ;..:.; i.c^U- 

611. ¡úa^nnpiu:,   (,v.i.io)   vavjurc - 10                    - 

€1?, :.j.lüi:.i^n                                               • - 10 x      C.5 

61;,. I.ici'j.j: r.cct:   ar.d   2 tv  cc:.vjunds 
(cxI-t ^r..ca  in I..i.) «. 5 p       _ 

01- 0.3 
6I5.    "«'*.'r. .añoro  cyclop"».tadienyl- 

sricar». onyl ' - « Q.^ 

61ü.    '"an./.T.'r-o C; kLylcycloptintn- 
dicivl^ricarucnvl  (o:p.\.[jseu in Mn)        0.1 0*2     x      — 

61V.    Plautic  materials wi"Ji iluorino-4 - - 10 

618.    MD1 

619« Diphe ny Ine than J  diirocyanate 

620. Mercury  (alkilatc  cespounda) - 

621. Mercury   (all coKjounds except 
alkilacu   co:j|j ur.de) - 

622. Mercury 

623« Mercury  (nercury chloride) - 

624. Mercurethyl   (chloride) 

625» Mercurethyl (pho.spnauo) - 

626. Diethyl-aminoet'.iyl ncthacrylate - 

62?. Methyl mothacrylafce 100 

Ö23. ¡ietooxyctilor » 

629« Metoxyphenol (m-) 

x 

0.01 x      - 

0.05 - 

- 0.01 

- 0.1 

- O.OO5 X 

- 0.005 x 

- 800 

410 - 

10 — 
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1000 5100 

10 12 

- . 

100 465 

2 9 

100 410 

630. ü0thyl üXí^Q and n-hydro^phcnyl 

631» »'«« thy lacety lene 

^32. Propino 

633. I'othylal 

634. üothyloßino 

635. 2-î.:ethyl-4-aaiinc-5-ethoxy- 
Bothylpyriœiaiiie 

636. Hethylaœylkotone  (n-) 

637» i-othylanilino 

63d. 2-:.:ethyl-l, ¿-butadieno 

639» Isoprene 

640. Mothylbutylketone 

641. îlethylchlorojjûora 

642. Itl.l-Trichloroe^hene 

643. Mothylcyclohexane 

644. ilethylcyclohexanol 

645. Kethylcyclohexanono (o-) 

646. tlethyldihydropyran 

647. tethyldipropyloneglycol 

646. tethylethylketone 

649. 2-Uethyl-5-«thylpyridino 

650. Kothyl-fiuorphenyl-dichloroaylan 

651. 2-Methylfur«n 

65t. Sylvan 

653. '-othylölycol 

654. Letbylhaxylkoton« 

655. liethylhydrazine 0#2 Q^   ^   _ 

656. Uethylisoaraylkoton© JQQ 

657. Uothylisobutylcarbynol 

65d. î. ot-hylnririic  alcjiiol        _ 

500 2000 50 

100 470 

100 460 X 

- - 5 
100 600 X 

200 590 200 

- - 2 

- - 1 

25        ao X 

475 
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1 

660. 

6C1, 

6C2. 

663. 

bLAo 

€6>. 

666. 

66V. 

c:s. 

6fi^ » 

G ?0. 

671. 

672. 

675. 

67^. 

67^. 

676. 

677. 

678. 

679. 

68Ü. 

681. 

6Ö2. 

633. 

6ö4. 

68^. 

V 

••'otfcyl.i-tii'i.ry.l'xctor.ü 

'•strivi-'.-re-i  V;uj 

.•..'.âhyl:r:or hoiiji-   (:i-j 

S-Leuhyíiv.j.í.t    alono 

I.-öthylpi.enylk-Lone 

âcetoi h:„;;or.c 

r.eti.ylt;r \r.,. Ik   i::nv 

^ethylfrop.yior.jlycol 

L.c Uiij it^ ¡ j .._ _.o:.'.' 

Alph".j-i¡;.Jth</l;;t;y:,'j»iC 

«Icthyltniuphen  (¿rovers) 

-ethyliu'olhrrio-^. nzolo-culpho- 
hydraiûny 

Muthylvinylke tone 

5-î'.ethyl-5-vinylpyridina 

5 -í¿ e tny 1 -2 - v 1 ny Ipy r ì di no 

Molybdonua (ir.soluble compounds) 

Molybdenum (soluble coupounds) 

llolybdoni-m (soluble comburiviJ under 
the form of conar.nsr.tioñ aorosols) 

Molybdenum (soluble compounus uncior 
the form of powders) 

KIorpholiiiG 

Naphthalene 

Chlorinatod nnphthalcno (hl-hor) 

Alpha-naphthoquinone 

Bo ta-naphthy lamine 

Nickol (metal  and  soluble compounds 
o-cpressed íL. iíi) 

Nickel (oxiae  and sulphide 

100 no 
0.5 i - 

- - 5 

- 20 

- - 20 

200 700 200 

100 360 - 

- - 300 

100 480 P       5 

- - 20 

- - O.05 

- - 0.1 

- - 2 

- - 0.5 

- 10 6 

- 5 _ 

•• • 4 

20 70 x     0*5 

10 50 20 

- - 0.5 

- - 0.1 

expreuijod in Ni) 
0*5 
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3 5      6 
636. 

637. 

68d. 

6ö9. 

690. 

691. 

692. 

693. 

694. 

695. 

696. 

697. 

69ò. 

699. 

700. 

701. 

702. 

703. 

704. 

705. 

706. 

707. 

708. 

709. 

710. 

711. 

712. 

713. 

Nickel («alts under the form 
or aorosola exp.cceed in Hi) 

Nickel carbonyl 

Nicotine 

.    Nicotine (sulphate) 

•    Nitroaniline (o-) 

»    Nitroan.'.line (p-) 

-    Nitroanisol (p-) 

Nitrobenzene 

Nitrobutane 

Nitrochlorbenzene 

Chloronitrobenzene 

Nitrocyclohexane 

4-Nitrodiphenyl 

Nitroetuane 

Nitroforo 

Trinitron«thane 

Nitroglycerine 

Nit.-o.-.echane 

1-Nitropropane 

2-Nitropropane 

Nitroso-i „le .„ne (H-) 

Nitrotoluene 

Nitrotrichloromethe.no 

Chloropicrine 

Nitroxylene 

Octachloronaphthalene 

Octane 

Osmium (tetraoxide) 

v 

0.005 

0.001      0.007 C      0.0X5 

•   0.5     x      - 

0.1 

0.5      x 
1 6 x     0.1      x 

3 
1 5        x     3 

30 

100 310 

400 

30 

0.2 2 x 
100 250 30 

25 90 30 

25 90 30 
- - xCE - 

5 30 X 

oa 
1900 

0.002 

X        - 
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714.     «'2-Oxoho::{.;:.'.eíílijflüi¿inino 

715» Caprolrx t;.r.R 

71üO     Oxycurbaraafce 

71?.    Allyl and ¿lue ir.il oxide 

713.     Butyl and ¿ìueicil  oxido 

719. Carbon  oxi.e 

720. í?,2,-dichloroaio;;l]yl   oxiue 

721. Diethyl  cxi .e 

722. Ditilicidil oxi.-'.e 

723. Diphonyl  oxide  (vapore) 

724. Diphoi:yl/biphcnyl oxi   e  (vapours) 

725«    Diphenyl  chlorate oxicie 

726.     iithylcne   oxide 

727«     I^opro^yl   arid  ¿.iiciuil   oxiie 

723.    L'.osityl oxide 

729. Le thy 1 and m-hydroxyphenyl oxide 

730. Methyl and chloronethyl oxide 

731»    Phenyl and ¿liycidil  oxide 

732. Propylene   oxide 

733»    Oxygène (dif.uoride) 

73^»    ü/^Oiiü 

735'    Paraí'ormaledhyde 

736. polyforr::aiiohyao 

737. Parathion 

733. Parathi.n-nethyl 

739»    Parathion-mochyl-üteyl 

740. Pontaboran 

741. Pentachloracotone 

7^2.    Pen tachloronaphth alene 

"• O.5 

10 45 P - 

50 27O - 

50 55 20 

IC 90 Px 2 3! 

40C 1200 300 

0.5 2.8 P - 

1 7 - 

1 7 - 

- 0.5 0.5 - 

50 90 1 

50 240 - 

25 100 1 X 

- - 0.5 X 

- - 0.5 

10 60 - 

LOO 240 1 X 

- • 20 

0.05 0.1 

0.005 

0.1      x     0.C5    x 

0.2      x     0.1      x 

0.03    :; 

0.01 

0.5 

0.5     x     - 
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5  6 

743. 

744. 

74í>. 

746. 

747. 

74Ô. 

749. 

750. 

751. 

752. 

753. 

754. 

75>. 

756. 

757. 

753. 

759. 

760. 

761. 

762. 

763. 

764, 

765. 

76f. 

767. 

76d. 

769. 

770. 

771. 

Pontachlornitrobünzcne 

Pontachlorophonol 

Pentachlorpnonol (Na bait) 

Sodiun (pontachlorphenato) 

Pentane 

Butyl peracetate (tert) 

Butyl perbonzoate (tort) 

Perchlorodiae tnylkotono 

Hexachloroacetone 

Perciilorotíthyleno 

Perchloromethylaercaptan 

Parchloryl (fluoride) 

Diethyl perfluoradipate 

Perfluoradiponitrilo 

Perfluorodimethylketone 

Hexafluoracetono 

Diethyl perfluorglutarat 

Perfluorglutarodinitrile 

Paríluoroi zobutilene 

Dibeuíoyl peroxide 

Tertiary dibutyl peroxide 

Hydrogen peroxide 

Petroleum (bitumen) (vapoure) 

Petroleum (taaoline) 

Haphtha, fuel gaoeline 

Petroleum (liquid ¿as) 

Picoline (ieooer mixture) 

Chlorinated pipen 

Polychlorpipen 

0.5 

°«5  x  o.l  x 

500   1500 

1.4 

5 

1000   1Ö00 

0.1 

1 

JO 670 10 

0.1 0.6 1 

3 14 - 

- - 0.1 

- -    • 0.1 

0.1 

0.05 

0.1 

100 
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1 2 3 4 

772. 

773. 

Piperidino 

Pivalone 

- 

0. 1 

0.2  x 

774, Platinun (soluble salts in Pt) - 0. 002 .. 

775. Lead and its inorganic compounds - • ' - 0.01 
776. Lead (arreniate) - 0. 15 „ 

777. 

773. 

Lead tetraothyl 

Lead tetramethyl 

- 0. 

0. 

100 

150 

X 

X 

0.005 x 

779. Polychloropinen - - 0.2  x 
780. Hi¿b density polyethylene - . 10 
781. Polyformaldehyde - . 5 
782. Polypropylene (uastabilized) • a. 10 
783. Potassium (butyl xantogenate) - m. 10 
784. Potassium (hydroxide) 

Caustic alkali 

785. Propadicno/propin (mixcure) 1000 1800 
786. Propanyl - . 0.1 
787. Propazine (10-3(dimechylaBino- 

propyl) phenothiazincchlorhydrate „ 
5 

788. 3eta-propiolactone - • 01 „ 

789. Methyl propionate • „ 10   x 
790. Propyl propionate . w 70 
791. Propylamine (N-) . m 5 
792. Propylonimine 2 5 K 

793. Propine 1000 1650 „ 

794. Propino/propadiene (oixtuve) 1000 1800 m 

795. Pseudobutilene 

796. 2-Bu^ene 

797- Rhodium (vapours and metallic 
powders) 

798. Rhodium (soluble salts) 

0.1 

0.001 
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799»    Eeleniua amorphous 
2          x 

0.1 

20 

P      - 

800.    Colonium (dioxide) 

601.    Selenium (eoapoundc expensed in S 
except hydrojen solenidc) 

802.     Solcnium (hexcfluoride 

80J.     fcthyl silicato 

804. Methyl silicate 

805. Silicon (carbiue) 

0 

O.05 

ICO 

5 

0.2 

0.4 

8$0 

30 

10 
806.    Sodium (cis-bcta-chloroac/ylate) . >. 2 
8O7.    Sodiun (2-(2,4-dichlorphenoxy) 

ethylsulphato)                            J 

0.5 
808.     Sodium (fluoracctate) — 10 

w• J 

309.    Sodium (hydroxide) 
2 

810. Sodium (pentachlorphenate) 

811. Sodium (thiocyanate)  technical 
- 0.1      x 

50 
812.    Naphtha solvent (ex.ryseed in C) . „. 10c 
8I3.    Glas^ (fibre    5-7    diamètre) „ 10 
814.    Stibine 

8I5.    Hydrogen antimonide 

816. Streptomycin 

817. Stricnine 

818. Styrène 

819. Styrène and alpha-methyl 
styrène (copolymer) 

ICO 

0.15 

420 

0.1 

5 

5 
820.    Sulphur (dioxide) 5 13 10 
821.    Sulphur (hexalluoride) 1000        60CO 
822.    Sulphur (monochlorlde) 1 6 
823.    Sulphur (pontafluoride) 0.025 O.25 
824,    Sulphur (trioxide) . a* 1 
825«    Ammonium sulphamate • 10 10 
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626. 

827. 

328. 

829. 

830. 

831. 

832. 

833. 

834. 

835. 

836. 

837. 

838. 

839. 

840. 

841. 

842. 

843. 

844. 

845. 

846. 

847. 

348. 

849. 

850. 

831. 

832. 

853. 

Sulphamide 

Dimethyl sulphatu 

Carbon rulpi.ide 

Dimethyl sulphide 

Ethylene sulphide 

Sulphuryl (fluoride) 

SyIvano 

2,4,5-r 

Tantalum 

Tantalum and oxiaes 

Tellurium 

Tellurium (hexafluoride) 

TEPP 

Turpentine 

Dimethyl terephthalato 

1,1,2,2-Tetrabromethane j 

Tetrabromethane 

Acetylene tetrabromide 

111,2,-Tetrabromethane 

l,l,2,-Tetrachloro-2,2-difluorethan« 500 

l,l,2,-Tetrachloro-l,2-di- 
fluorethane 

1 

20 

0.02 

100 

4 

5 

60 

20 

10 

5 

0.1 

0.2 

0.05 

560 

14 

1,1,2,-Tetrachlorethene 

Tetrachloroethane 

Tetrachlore thylene 

Perchlorethylene 

Tetrachloroheptane 

Totrachlorhe::atriene 

Tetrachloromethane 

500 

5 

4170 

4170 

25 

x 

X 10 

50 

0.1 

10 

0.01 

300 

0.1 

x 

5 

x 

X 

10 65 

1 

0.3 

x 20 

x 

X 
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3 

854, 

856. 

857. 

85-3. 

859. 

860. 

861. 

862. 

86J. 

864. 

865. 

866. 

867. 

863. 

869. 

870. 

871. 

872. 

873. 

874. 

875. 

876. 

877. 

878. 

879. 

880. 

681. 

682. 

Tetrachlorononane 

Tetrachloronaphthaleno 

To ^rachloropcntano 

To trachloropropane 

Acotylone tetrachloride 

1,1,2,2-Tetrachloroethano 

Carbon tetrachloride 

Tetrachloroaethano 

To trahydroluran 

Tetralino 

Totranitromothano 

Thallium (Soluble confounds in Î1) 

Thallium (bromide and lodino) 

Thiodiphenylamine 

Phenothiazine 

Thiofuran 

S^"?1^?^,1 and 0-«thO3cycarboByl- methyl thiophosphate 

0-rnothyl, 0-ethyl and 0-trichloro- 
phenyl thiophosphate 

Tyraa 

Thorium 

Titanium (dioxiae) 

Titanium and dioxide 

Titanium (tetrachloridt) 

Toluene 

Toluydine (o-) 

Toluydine 

Toluono diamine 

Toxaphon 

Chlorinated caaphen« 

2C0 >90 

10 

22 

1 

1 

ut 

ice 

á 0.5 

o.i    x    - 

CCI 

2C 

1 

0.5 

0.5 

O.C: 

10 

1 

50 

3 

2 

x 

x 

X 



883. 

334. 

ÖÖ5. 

000 • 

8b v. 

809. 

8^0. 

891. 

892. 

894. 

895- 

896. 

397. 

893. 

899. 

900. 

901. 

902. 

903. 

904. 

905. 

906. 

90?. 

908. 

909. 

910. 

0.5 

350 

10 

100 

1000 

50 

Trilrjro::i"t ;.me 

1,1, ^-Tri^'hi.   :\V:Ci-t. ino 

Trichl. ni.;: ¿cue 

-'ri_:;l   ".,v;i    ; J.yT.otone 

1,1, ;'-i : . ;aloroacutûno 

1,1,  Tri^hioi'ctLaao 

l,l,:-Tri,-:.l.:rw¡t:.:i:ic 

.^'i,..   1 ,;'„£: L..v-lt;r.'J 

li'ic.lorcn IUOITJO'-   nm 

Trie:.lor in«t,:.ane 

Trienio ro::.ov.y In -. re up tan 

P-rch loro;. eU.yl-n:crca¿. tun 

r r i c ;: 1 o r jnar.. thrtl une 

rric^.lc:^...ie:.jl (Cu  iclt) 

Cu  (Cu   -ríci.ioro. henatd) 

1,2,¿, Tr ich IJ rompane 

Trichloropropane . 

Trienio r 0 ..ropy lone 

Trichlorocylano 

Trichlorot'iiophonol  ( crichlorchio- 
phonol disulfide and paraffin mixture)- 

Trichlortulutne 

Trichlorotriazone 

Cyan chlox'ide 

l.l^-Trichloro-l.S^^trifluorethonolOOO 

Triethylamine 25 

Triethoxyrylan 

Trifluorothylamino 

2-îrifluoraethyl-10-/3-4-mothyl- 
l-piperidiûyl)propyl/phcnothiazin« 
dichlorohydrate 

5 

50 

I9OO 

45 

535 

5600 

240 

300 

x      5 

0.3 

10 

20 

10 

x      1 

2 

3 
1 

5 
0.2 

ouu ~ 

100 10 

- 1 

• 100 

0.01 
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911. 

91% 

91C. 

91d. 

919. 

92C. 

921. 

• 923. 

92*. 

92% 

926. 

92?. 

92Ö. 

929. 

930. 

931. 

932. 

93% 

934. 

935. 

Ali !.-.-: r.. 1 i.or-¡a-;. i irotoluene 

. ."i i i-"ivrc¿^'l;.^, i r:o 

Ali'h-.-ti-ií-luortoluci.-: 

1 r'ir.vj '..i y i amir, g 

Pri';..',^ •.'Ibc.'iK'.cnc' 

2,2, '» :T :• ;ie -.uyi -1,3 -dihydro- 
qun.ji^inö 

Triz-.'t.ivlor.«  trini trattine 

hexorjeii 

rri:uothyioli.ropano 

Tri nitrose-nane 

2,4,c,-Trinitro^henyl-oothyl- 
nitracine 

Trinitrotoluene 

Triprcnylatino 

Trithiopnaopfcate S,S,G-tributyl 

Tungsten (insoluble confounds 
expressed in .«) 

Tungsten arc; ceroidea 

Tungsten (soluble compounds 
expressed in A) 

Natural uranium and soluble and 
ineoluble compounds expressed in U) 

Uranium (insoluble Compounds) 

Uranium (soluole compounds) 

Methyl valerianate 

Vanadiun (pontoxiae)(vapours) 

Vanadium (pentoxide)(powders) 

Vanadium (trioxi-ie and pontoxico) 
(powdor) 

25 120 

0.2 

1 

5 

IOC 

5 

50 

0.5 

1.5  x  1 

2 

0.2 

936« Vanadium (powder) 

• 0.075 

- 0.015 

- 1          X 

0.05   p - 

0.5 - 

- 0.5 

- 4 
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937. 

9>¿. 

939. 

y+c« 

9-+1. 

942. 

9^5- 

9^;. 

9*5. 

9^6. 

W. 

94u. 

951. 

952. 

2 

Vinylac.r.v^or.c 

¿-Vi.zi\ i. ^ M.*];^. 

Vinyl".,].   •/. , 

«ìli l>   -;::;'ic   vi^.oasod   in C) 

Xylene 

A/li-' i'¡n 

Y l U-;.:, 

-me  (chiericoj  vapours 

li ine  c ox i . u ;   v.^ .urc 

*-ÍIiC    (o,:i .fc) 

Zir-cji.y ll'iuoriio 
Zinc  pentachlorothiophfcnatG 

r'luor-ircohr-ji- 

Zirconiur..  reenp-un ;c   in Zn) 

Zirconi^:, ani its  ineoluble cooDounae 
(silicaUc,   lioxiae  oiui carbide; 

5     6 7 

•* — 20 

- - 0.5 

100 430 50 

200 1150 - 

- - 300 

100 <*35 50 

5 25 x     3 
- 1 - 

- I - 

- 5 «, 

953«     Zirconiuc (mirata) 

6 
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Arri«»*   I] 

Category ü/ 

No. Characteristic 11 li: 

ì - „           2 

1.  AcuiciiiuE  (MiJ,   av/'drr   EUX. 1 3 IC 
2.   Antoni.-,   ChJ ,   ir. ;/in*  ;UìX. Cl C.3 0.5 
3.  Silver (A,;),  x^/di3 rax. C.Ol O.Cl O.Cl 

4.   Arr-enic   (Aa),   ;:.L/aa'   KX. 0.05) C.2 Co 

3. Nitide  v::o..),   :•,/-..-   m-x. 1Ü «,»-        no   _ u r. :.  .•.. 

6. Hiti-cL.-c (r:c¿), .T. y.-.-  scx. 1 3 •t 

7.   Barite  (Ba),  IL^/.ìJ? lax. 1 4 n. 

8.   Benzene,  m^/lia-' 0.1 0.1 O.l 

9«  Free C0„,   a¿/da* 50 50 50 

1C. Cadmium (Cd),  m^/dra' 0.0C5 O.O3 0.2 

11. Calcium (Ca),  mg/do' 150 200 300 

12. Cyanides (CN),  m^/dsP 0.01 0.2 0.2 

13. Free waste cnlorine (Cl?), me/dm* 0.005 C.Û05 o.co> 
14. Chlorides  (Cl),  ag/dm^ 250 'H5C 400 

15. Cobalt (Co),  ra^/dm* 1 1? 5 

16. liydrûjon ion cor.ee ut rat i on,  pH 6.5-0.5 6.5-3.5 6.5-^t.O 

17. Chromium trivalent (Cr), mç/da^ 0.5 0.5 0.5 

18. Chromium hoxavalunt (Cr), mg/dia^ 0.05 O.O5 0.1 

19. Copper (Cu), mK/dm^ 0.1 0.1 3 
20. Activo anion detor¿onts, m¿/dm^ 0.5 

:: attori es. 

1 3 

»/       oee  tfxt (Oh«pter  II)  for explanation 01 
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cJl . l'.C. -i,-   i'v.'cj .  :3   ,.ff   b,Y 

24. -ii jt   ..•..» vr.j   ^i'y,   .:.t/lu' 

¿t.. .:'\i" ;.;e:.  L-uLy: i -it-   a..d í'úlphidei 

¿7. ^'^litsiua  ,..../;, ^-yis' 

iLjr.iiO. 'i   i. . :.; ,  ¡ri, /ìT • 

30. 

51. 

32. 

3>. 

33. 

36. 

37. 

38. 

39. 

40. 

::••;: MV,    l.' 

tv- >lv. ir¡   ..a;,-_r 

Load  (Pb),   :^,/:1T.' 

Í1X   .'..-jl tv 

Celeulu;:.  (   -.) ,   r..t/'ia'' 

M e i c o p i a j i i c • u 1 ¡. i, u r, in,;/ -im 

F,ul¡,h¿.tes (-C; ), m.-./dnr 

Caroou üui...i-ie, m¿/dGr 

Organic  inaL-.rialr; 

a) Biologic:. 1  ox.¿u/.-n cjnciauptiori 
(ECCb),  „\J/C1F.- 

b) Chc.uic:l  or./~on concumption 
(COC), ao/dci- 

- COC  (r.'a) 

- COC (Cr)-with K-dichroaate 

C.OOl 0.G¿ 0.0, 

0.3 1 1 

0.5 1 1 

0.1 0.1 0.1 

0.5 0.5 o,? 

none 0.1 

50 100 200 

0.1 0.3 0.3 

0.005 0.C1 0.02 

0.1 0.1 0.1 

0.1 0.1 0.1 

6 5 4 

0.05 0.1 0.1 

750 1C00 1200 

0.01 0.01 0.01 

IOC 200 200 

0.5 0.5 0.5 

20C 400 400 

1 1 1 

10 
10 

i* 
10 

12 

25 
50 
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10 

0.1 

0.1 

41. Tonnin end li^nin,  n¿/dm3 

42. Toluono, B¿/dn' 

43. Oil products,  ajûm^ 

44. Zinc (an), a¿/d¿ 0t01 

45. Phjrsicol and organoleptic  characteristics 
Hadioactivity     Ci/cm* 
- ovorall al^ha , ,«-o 

- overall beta 

46» Colour 

47. Smell 

43. Bacteriolo¿ic cnaractoristics 
Coli bacillus/ox^ mux. 

4 

1C 

C.l 

0.1 

0.1 

15 

c.l 

0.1 

C.l 

.0 
1.1C 

„c 1.10"'       1.10 

50.10"'    50.10*''    5C.1C"- 

colourless no £ teiere 

without smell 

100,000 no $t?r. 
ttii:zat)it£::s tatcs:::s ::::tt:ixasi :;tri:;~-:;.--. = ¿tjí -:*^i: 
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