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INTROLUCT I ON

Contemporary civilizatior ir ~harieter; red by an exceadingl o4
dovelop rnt of rejenes nd terhnolory,  Out.tandine ackievereonts .y
varioun fieldn have had an econvrTuerces the creation irn many courtric:- of
large indurtria) certree with a production fatiefving the ever irrpa;, e
needs of the warld opulatior,

Altho gl wmar.ing actieverorte have toer citaired 1o conteny rar,
industry,, it: rajid developner® gtyry 4} Freater ang groatoer aa.ty,
because 1nduirtrial sleririse. are a seurce of regative pheromer: noy o v -
Ran's health or rven endangering his life, 7T, pheromera of Increas.ry
ooncern to the specialist.: are air fellutior. wid curfac: water Fellution,
whiok appear with a rarticular intersity 1n tre large urtan agglo-erations

where ia a s1gificant concent:ation of irduatr:ee,

Rore and sore freq.ently o reade, vetrn oan th, apeciallet it rqtupe
and in newerajerc, of cases of daivirormental rollutior that result ir
oonrideratle social damage, Avong the most serioue theuld te mertion. ;
first of all the chronic and acute mace Intoxications, the disturtan: -
caused ir. the physical aor ! Psychical state of people living 1n areas w.11
& Mgh degree of proces: gas and dust contamination, the losr of =t rergtt
of hmane working and living 1n such arear, the destructio: cguer: Yy *he
®oxious materials released in air ®d weter to fauna and flera, wd tr.
®odification of the ~colegical equilibrium, whioh 1 somotimes Irrever gt

IS sust be aleo memtioned thet mir and water pollution brins atout
8t enly damages of reat eocial significanc: et aluo locwes of u. ¢ 1 -
Seture that can e nore or leas estinated in temr of money, 3duth locses
@Fe increesingly important in the cconomy of She highly induetri ]y 4
wuwiries because thay ommet be igrored when the noniaquencer caured by
$he influence of the hagal ive phenesena socompanying the developrent of
the comt aaporary irdust ry are analysed. To 11lustrate the magnitude of
Sush lesses due to air and water pollvtion, it ip wwough te guote came
figures fren the world litersture,

b T
V e v o3, Beoy (1912), ppe 9390,




For anetavey on tke basis of the investigations carried ont in the
United Kopgrder of dreat Fritein and Northern lrelandy it was found that
the correiorn of tie ralwars due to air pollution is now £1x tines faster
than in Ao carly tyre 1n France, zinc~-plated cheet roofe now lwi abou'
A= years initeot of AC yearce In Paris, Veuice and many other cities,
rapid dectruceiron of the plaster of buildinge and historical moruments
has been roporteds T4 rar toen proved that conerste ot protected with a
ceatire deterieornis o quickly under the influcnce of sulphur, chlorine,
nitroyrny corton ovpourdsy after only a few months in service, holes can
carily Le mode v ‘he concrcie, In Poland, according ‘o a survey made in
19€5, it was fowrd that over 250,000 ha of forest had teen dest royed
because of a’r r217:tien.s The direct losces due 4o the decrease in the
brugk growth ar te additional planting expenses wers estimated 2t cver

0C maliton ietss mnnually.

Y

The womtincd ~ff.ot of several types of noxiove matoerials nay lead 1o
the destrust fer. of flora nver large areas, 4o sgo0il crozion and finally tc¢
landslid oy witn irestinable social and economic conseluences.  Severe air
pellution 1oiie ¢ the incre: ce of lisht abeorptior iu the atmosphers,
resulting iro an ir-~rease of the energy consumed for lighting., It Las been
calculated thet “: Lenirgrad the locses due to the effect reprcrcont abeut

26 per coat of the ictal encrgy consumed in the :ity,

In the cace of water pollution, specialists have calculated that about
$40 billior woull te required to clean up Lake Eric in the United States of

Ancricas

The abovo-mertioned figures reprecenting the losses caused Ly air ana
water pollution ar: only examples and do not give the complete picture of
the negalive econs sic consequences acconpanying contemporary industrial
development, In crder to illustrate this more acurately, it ic necessary |
to have data Uy ricans of which one may calculate the economic losser producnd
by environm:rial }:llution a- a result of the operation of improperly
equipred manufacturing plants, 3imilar daia on air pollution have been
ecstabiished on the basis of the investigations carried out in the
Unitoe Kingdoo wand the United States. In the United States, the calculation

show 1 that 1 4 of impuritics in the air caused losses repreponting an

aver e o8 SO00 (1 Tor o o Mgt el Soricultars and urt 1 e

4
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woere estimat ed ot 8?7()/1. IT it s taken into uccount that, aorop i, -
to the pame cal r:ulation, about 14¢ million tonn of d1fferent imp.rat oo,
arc annually reloased into the atmosprers 1n the Unitey Stotes, an- r Wy
estimate thoy arnually this country records 1o, ae up to atout $4¢ -1,

attributabie 10 air pellution alone, According to the caleulat inns 7oyd..

’

in order to provide tolerable 1:ife conditions the i'nited St .44 fS woulae oy
to spend for atmosphers protection equipment alere an amourt of atoyut
$300 billion, leeey about $10 billion PEr year from 177C 4o 00C, iy oo,

that was th. - requested for env:ronment irotection wy the Preciger:

of the United gt ates 1n has "State—of=the Unior meciare an 1770,

Althoush the examples presented hope rostly refer to atnos LT
r 3 y I
pollution, water pellution is Juet as rerious a probler, i¢ ig anneteroory,
however, to prolong thiz introductisng the exarrl e given here ap. safticiont
to show the social and economic losses - hat Lay bte caused ty air g witer
1lution when piants are not provided with facilitier for coiie Sing ows
P I :

destroyins the noxious mattorg ithey diccharge into tre environment,

This paper is intended as a concice analysis of the itpact of tre
pet rochemicgl industry on the environment, J4 identifie. tie FENE
produced, describes their effecte on +he enviromment, srecifios tre max Lmun
allowable concent rations of these noxioue materials, and diccucses 1ii.
treatment mothods necessary to keep the pet rochemical contribution below
those limitc, The final chapter gives two concrete, detailed exwmples of

water-pollution cont rol in petrochemical cumpl exes,

It should be emphasized that this paper deals with the redustior of e
pollution produced only by petrochemical Proceseing plants and the.r
auxiliaries, That pollution represents only a thousandith cf the yoll dtion
brought about by the use of the petrochemical preducts themeelves, Mor
sttention must be directed towards the reasonable use of theee product s,

Por example, it was pointed out at the United Natione Conferecnce on the
Human Bnvironment, held at Stockholm in 1977, that the application of
fertilizers and pesticides was not being carried out reasonably wad coiontifi-
oally, leading to the pollution of soil and ground water, the destruction of

fauna over large areas and the contamination of surface water. Another exampl e




ig the wrreaserable wur of plartic materialoe  According to the ipecial 1 1
1 s porcible thit cometime during the period 1 -80-108Y, the production of
plastics will tecome cgquul to that of etevl.‘j 1f in the case of ferrous
and non-forrou” netsle a rocovery and reuse system hae been establ 1ahed

in almost w1l “ootrice, an analogius action :p it jlutics fieid 1. 1)
inovorne cowitmes (Foderasl opublie oy

thoate aratas! ctogpes o thor oonl

SOITANy Cnpiy L te Fanlon, nated statee),

Todayy trer- arv revera) nanufscturing processzes for alromt avery :roiact,
Srecralivte heor o selcoet the procese with tte leasmt pe)lution tendency or
for which 1. oot off et voy not necessarily the moet cconomi-al, treatieort
plant: can be wtaliveas If that principle 18 ignored regat:ve offects witly even

WOYe £O1L0LE SuooworL rTplicationg may ajpear laters

“Frenda ani concerns in the plastic nstevial \odust o™, .
I.l.nzn.hm ¥ou1/19T4y ppe 15-41, A




Lo THE Mppr OF Tim MRO”“,‘!'”AI o oy ISR NoghAS

One of the ng,.» Pive thet ottty v o, troonvirormest 4
POllut iy g cheryoal irduest Ve A v yoeyg, trar oo ot 4y
Indurt ey ot roch Loade as o ido ret e one fhhe wer 4 atten o WIr
1o the bye @mount Ot chemicoal; 4 PHES TP reL e the plapt Ty W thor ey

i

&re simjple reafinccion orp Lagre corp ey o ey ey, TR Al operre e ol

PROCe s of the shtermed; Oy Wil the nat ot g, e of tue proguer., 2t
10 nat iral oty Wy e ke vy I I TR W ir 080 6 W0 1 .
PPOC "arrry o AN N L N TS T sPlanLtoo el i e g s W

Ftwid;oant but raty., Baed am oot vl P S R T.rirg 1

-

FROCe. carny ety 4y AWM phee op e 4 Wt gty

The rtr Qv meacure. ERGARLLIEEE 2 & ST RO PUCRPY O TR
®vIironmert 1oy SAPAT Lhe Tt el g o oades ECRAER R AT ¥ 0% & SUNRIC LT I e
W Incre. . of v cn ey for ovwarore vn (et Tavtoaathon the e, ogd
®d petrebomy g G ggae Tarreg 1o e gt “reed iy the  haicald L e
otk o4 St 1o Pty W juiiut oL wore e . er cent of dNVep ot
M 1070y Kol jer cemt ap P7hand o por om0 . o Por Tt
13T chomicy) CORI Wiles m mbera of 4, N ufatirirn, SUL BT T VeI
have rejorted 1h they w wld apong 81, 4 Lllior for thge ;urpv:f.‘;"

The ave P Irvertiort cout forp WMVIToument 1] pretection will incroaac v
$.7 per cemt in Jagpwy 09 per cem Inthe Traved 3¢ 8er gng Pel per ent op
Sweden A11 thes: financial ~ffors Ace meat to comtinuoualy 1.y,

the noxious mmteriale rel-ased imeo the Mr, weter and so01l,

M il

There 1o the demcy to conuider air pellution ar a recent rhetomer -y,
Pt the prodlan was Adresty proesent 1n the rarly lays of the lnau.ty,
Revelut ion and has =ince became more and nure premincet, Ae far back 4
ke second half of the 1Mh corury, the prodlam was sevare wn Lonten, Lut
the Litisens? protents wepre divotpded 1n the rsh “f irduetrial developmont

R

y m vel, ‘le. Ne. Y (.Q 19“)' PPe Yot y,

Y Miaw ¢intomations Neurt ey %o, 60 (Maroh 1174), po 17,




[ VU A A R A Levie o s oo endeel o ol ation apneard in

The oyt o oro b o e ¥e pead it wagy be sericus.  Carer of
colivolove mtorent o Beeery such o that in 1048 ut Donoiw,

Parvwodvar s, dnl o0 e el wnen mat Bl 0 the town porulistion

{abivt 14,000 v 0 0 0w 111 an woof thon wieds Dut the grestoct
diamrier tot Y e g e e 1202 when drortality inereascd by 1,600 per cend
_efdiG Pl roeees s M e o,

Alors wri avs oot lan, ehrarae difcascs bava appearely such
e o e w0l oyt ava gt ey veaser, puliiensry cancer ond
L A N See b o0 ceer 1l bent ure not you knowr, bt
The e 0 ot Sooo e ot o e aF eellutants 13 well establiched.

Eatre oot oo st et ata, apacialists have established
aprruy il oo : Uorele e oof aovous gas and dust in the total
atoosyr oo Lo our L S en 1/,3, of which goout 150 million is
Bulph. s ot DT cooocn mubioned above are applied teo these value3,
wWe oy w7t s L e 01 Jor 2 caeed oy ozdr pellutien o g worla
leve] = 000 - 0L,

The oo it v v toe petrocaanical industry 1o Ytheos losees is
13 v

sutviartial .ue 1o i ccoorevelry toxi1c raterials thal are exuaumted in
lavee anooats.  Amony thoco o saturatad and unamiurated, nlosed-ring nd
apen- chuiny Yydw rtoryy soictunctional comnnunde (alcchels, phanels,
ather . i)y o000 0oy onp o ds (@ldemydos, ketonesl;  carbon,

nitrogen w0t oLt e Loy oo culvhidey aerosolss and puwders,

The arour ot wollutdon depornd. strongly on atuccphoric conditions,
la certiin mezior o o vines of yoory the winds and tha thickmess of the
wmodgpheric dayer myy o v Lvtte to the dispersior of larze mmouats of
wlitatop  vhen t1 Gumos che oo se oaturley much lower quantities of toxdc
A accrlbate cr ooy eaae coaaentratiore The niture of $he terrain alac
s A elioety P Lot ot naturel bevirey at river confluances,
moFultfey, oo b Tter of monntoine e more expased to pollvtiern

aCAUBe G tre oot rvarsaors, vhick ctanilize the air, are mors

reveYent foere,
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surfaco-water poliat ion
—

Surfaca—wit or rollution reprecorts one of the most impert ge 0 4l
effects on the enviromnont  coaiced by the petrochona;) rdwtry, ¢t

egrours of pollut -unt Ty includeng iroreanic aciin, biwcen und ralte,

e

of hydrocnrbor.:f, organic corpounds with one to faur functional gregr o
various suspensions of dimers, trimers and pelynersy are digshare .t 1, -,

large petrocheniecal anit Se

If the introduction stresied tne destructive o4 ic, i th
materials spread indo the atrosphore, 4hin cbeadsy, o1 ol e
over-all effecis of the aboveementioned Crenps of produenn g g

ecosystom s,

The evacuated pelltarts, come of wnich are af ok SopCiraraury e o
affect aquatic li®e even in juite low conceortratic. ., Thusy nyira o,
sulphide, anmoria, free chlorine, phenols, WineSy cranldes, unor iry!
hydrocartons in low soncentrations may srange tur orgarcieptycy rrov o,
chemical ad biolojical “huracteristics of water, giving it rey u@ ant
taste and odour. The cane effects are also given by alcohols, esthere,

ketones, aldel.: ‘©8y organic acids and 23l producte in low dosage,

The action of these toxic naterials on ajuatic Jife is complexs The
various organisms populating an aquatic basin ani the abiotic medium are
compulsorily interdependent, The connexions betwoen them are acLieved ir
various ways, mainly Ly means of the trophic clement, and confer an
integralily to the entire biocenosis, The integrality represents thLe rc .-
of the siructurzl and functional differentiation of the species fomig
the biocencsis, manifesting itself by a more or locn advanced mutua?
adaptation, Its developaent direction is that of ihe optimum uze of tiw

materiale and power resources proper to the given ecosyctenm,
Polliiion of a water basin, i.e., the iniroductior of certain chemi- al -,
in1luences the iniegrality of 1he regpective biocanosis and upsets it

equilibrium, Contaminant biodegradable organic subet anceg produce 5.0}

‘disturbances rather by their amount than ly their nature. Presumably,

the aquatic organismts living in the basin are already adapted to the
presence of such materiale, in the fom of dead plarts and animals, ua

are able to degrade and mineralize them, But their large amount coftect: cone
biocenotic modificationas an increasing density of the species directly

ueing the organic naterials as a nutritive substralum, the appearaice of
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procuisy wod the wisnpp aranee of Speeren choract oroos by ab v woed

Feguilosent o0 oo o, hRencry oo meorgant cation of e biove. w1 oan nor
Ty tro wloorelion crdn arto o1 didy as preducede T e vt e oyt
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concitit o b e s L ey ek vem b b ar L i
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Witl ctrior ormos ooy T toa o omato ril s et 1 Wt
whole surf o o 4 vcaye A0 ther - Lifaroptogt o roro=pivo 1l ogerealls,
speciai A o c.ooar S S S PO A 1 B S N U S T A
the Yreoin - ouyr oo 0t meinar of whe Lot 4 v mpt vy eers gt

the circulator: v whicy in ive 4um carv or thow ‘0 yorin e S ST IR
and tiseier. Wi ke ftevae mderiale roach vhe L ) Sevely they et on
the cell ne aroTis fidhe v lour aue aoeordines 2o 4 1y cromioad wmpe.

and depeiiirg on fre oo dieat comresition of Lhe cell suiet ratus, 3o, ¢ .y
ray nfl.once the o aiilits of the cell LAmprYaner, rroducing gaytueba oo,
in the osmoresul-tor me nanies; azt on the fnZyme equ.pment, 1nhi101t iy
some enzyme aciivity; or react #ith certairn radicale of the proteinic

substances, modifying the phisicoechamical composition and tre aggrogatic:

state of the protoylasm,.

Various toxic materials ray selectively act upon cortair parte of the
organism, but, te¢ isc of the Ligh integrality of the livirgs matter at th

organization level of the irndividual, the action of the torire on an prrt

algo hae repercussions on other parts with whicr ‘4 is in a ~lose functional

relatvionship,

The livirg organismy which ic & self-control syrtem, tonde to coutorast

the poisonous action of the toxic naterials, jece, preserve ity imtegrality

by means of various mechanismse The reactions of the organiem in this resient

very with the nature of the toxic material, corresponding to the otion of
the latter,
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ir presence on the soil at undesired pl

ace:s

1s due to the following main oaucens
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M Foatis, o the corf s aster, g4 therefor the ¢ffect haw 3 10Te jerertene
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Mintact b, visgy trere VA are wee U tot) for tre . gter B4; LY IR areas
that are . lor of (.rtace aat 1wt for the water Mapply am the L duetrial
unite, Treretore, b efect: of the avuati- lay r cortam.ratior 111 have
Hirect Jorve aarc oy o' 800.a) Ml economics Alesy 1t i& rececsary to

Reep 31 mind that there 1o a corbin.ous come unicat lon tet ween the grownt-uat:r
lagers w.o LY rurtace adtersy %0 that pollutive of the mmd»‘u%ur lager
will sooner or lster lead to pcllation of the supface water with which {¢
coRr.aniicates,

ais

The main sour ¢s of nolase in petrechemical nemileves ars the pump wnd
corpresscr unite w { th~ high=prersure thermal oquimert in the nitrogencus
fertilizar plamtcs There is nothing wnijue tn this aapect of polluticn by
petrocherical industry, A brief discuszior of the saliemt point: is givem
in chapter IX,




e ALlodasLy FOLL TaNT 131y,

At t) Ot ety 1t ghould b ated Lhat ¢, b n bt of s

W
allowalle @iy it value ) fo. o it e LR A CGuantr,
& satier £ opoolpe ., dib boceras or b, L 21V ironrent P 2

pPolicie For topdes TOgl et wnd i o f ggteg “har i Ly geveral o Wtries,

roegulat . ' yr apt L S TS I TR S Lasaory 0 it a4 e
PRAROY Ot e ot g R IV TN B N AN T B

and Wty AN N LTI Vet vy g ey P SR T N G S
"t s Fecormenteg, n .y, Ty Lt county L ogr e U T Y T

Bakirum o001, 0) YTayen, WPt . perirar o™ Striarzs of -},
nited ¢ .t Gy the 00T o4 adarde of the "mio. PLOVIT U al 4 e S
the Brity Staniar:s of the "rited Kingaom ar i ¢1- Interm gt g 2t &L

of the of the intemat tonal Standards Office,

o

17 ta

4 >

Annex 1 . o400 Yle mivins th art o va o - SrabY ey o 4o, oty Se s,

Nd the Tmion <1 5ev et 3o iali e o a1l Lm Yo osg . ol e L Tater i
can be air ol ntwes,

The Mited States 111, Veluse were ortabl gheg ty the Amer. can
&
Conferer . (f OvVeraent Ind.stria) Hyegian et (ACullij®  and are craracter.ra,
® followm;

(a) Thy are experimental values obta.reg ;- industiial  ract.ce and
in emperiments conty 1t ed on mimals;

(b) They are valid for “omentary cortminaticns;

() The detemination methods differ from one nat-ria) to the otier,
Por certa:in nteriale, the limit i dtermired on tiv baris of sLbjectiye
vensiderstions, for others, it s tased on obuervations character. eq by
short or long tem Anterrupt 1ons, Nemce, these values do not hav s the s
significance for al) the Rateriala, s no dist inction can be made betwoen
dangerous and non—dange rous eserials)

Y "Threaold Limit Values for 197 (Ctnetnnai, Aco1N),

1
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tv‘;) T A Ut value 1 befined an the concertration to
whick worter. car b exvesed tuly without infavouralle consequences,
They are awverese vilace for o work:ny ochednle of ceven 1o eight hours a day,

Five A v by

A ot v cacs powoth the Dotter Poanocolsun b ois the thresheld
Tuait of the o oo stione A conzentyation of Yo magnitude dees not
procent Wiy doe oy tab it exdesded for 16 mindesy the follusing may
oceLrs

Tntcelevasle trel at ou

Chrcrae or v o i nealfreat oo ot Are tigvues

Ink:vitin v o T¥erresorvatyon il xen
Reduction ot orxizg efficicacy

The o700 orpy 1o 1 ¢ ion otween the units wi1ll help in imterpretirg

the tatl- a v orvrtar o of 0°C and preccoure o 70 Torr i ax‘»::mvd)z
cot enitratror s ) snecdraion (ppe) x molecilar weight/04.4%

The Sov 4 Tt telaer were eptabliened by Pablis Healin Minietry
Standara 3. Z -1 L Noavetier 071 ara are enforced oy the State Sanitary
Irspactore U0 are activet w tre cor tertratione at which no occupational
dloeass 07041 1.Tirg o ordinary cight-hour working day.

In Tor: the Tritea Stat e ant Unior of Joviet Socialist Pejullics standar s,
certain materiul. {musrtaod Yty an "x" in columns © anu 7 of the ta‘clc) are said
to have "etriline tx101ty", ieeey they cause intoxication not only via the

respriratorv wd coivent vy oaystams butl alzo tlrougn the skin,

Sarfav.-—-water poN Aartc

Jome cruntri-: ude :;everal cstegories of slandards wher. they establich

tre limite fer suef o witer pollutanti. Por exanple, in Romania surface-

water supplics are divided into three categorios according to and use

a8 followsl

'T 17 1Y
Drinking
Industrial units
Animal Wrceding wnite
Pood and other industries requiring drinking water




Certain irrigsed agriculiural creps
Salmonoidc fish culture

Jwirming pools and bLasin:

Cat-ger. 11
Fich culiure oxce;t salmnroids
Breeding and developmant of native fish in raturai bodies of wator
Certain indurtriad units

Urbar and recreational ute

g;t egors 117

Irrigatiorn

Irdudrial prezescor

Annex II 11 a taile giving the quality stariards for tre waters ir
tresc throe catogories, The data are accordi: .~ t. Ruvaniarn 3todard
No. 470¢/1:¢¢,

Besides quality ctardards fer surface water, trepre gre

stadaris for effluenis, These pay be ertatlishes se: arately for cact
) : J

alzs quality
irdustry (-:.g,.. 01l precessirg, retrocherical, fert ity 2Ty dyeetuff, suear)
or for certain sections of a body of water on which irdustrial units are
located, e.gsy a case of a river, the upstream ard downstrear contribution
from other mnufacturing plants, is taken into account when imposing srerific
quality indexee on a given industrial unit,

In establishing these indexes, the amount of pollution from upstrear
the surface-water flow, the self~purification capability of the river,
the downstream requirements and other limitations are taken into account,
Thet is why the livitations imposed in some cases may be more scverc than
those stipulated in the regulations concerning the quality of the water
supply.

As these quality stendards differ when the aame river passes from onc
oountry to mother, it is difficult to make recomendations in this field,
Such data are given in the litersture, but without any commenmt on ihe
factors detemmining the establishment of the limit values.
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dercaty in oot o e 1o vy Tuwy mennniog thit th arctanos Lotveen
two watemiigt o P LTSS GRS FUP TP & GRS BT YO e T Vel
' '

hign, say mor - U, "% Ko
p Sdy

Tre cond.taen that st we met oy each 1ol utant of tne waete waten
containily 3T 50 Tt o a1 oouto th rover @ on fiffereat (o oatior

wittoat .t o e ol 0

1
(RN < ~ v
1; By

where

3.(i 1y eeey m) - Average rito o1 3.oootargs of vaste

* water at e toon (in !, oor oa J!)

Ci(i.l, cosy L) Averare concentrdaon of Che ol
1n the waot ¢ ity giccharged st (ocatim
(1n mg/1 or ¢ )

Q“ = AveraZe waste—witer flow rate 'n the river
(in 1/8 or m k)

c = Waxinum permiseible average concantration

ad T :

of pollutant in the river (1n ng/l or g'n’)

Note that the contritution of pollutant to the efflient, the protuct
Qs ad above, ha the duensions of a rate (mg/e cr g/h),

SOl d d-wal ey

The specialized literature has very little data on comt aminamts
discharged onto the Guils Practically speaking, the maximum allowadle
conoentrations of various materials and groups of materials depend on the
flora and fauna surrounding the plant. Usually, thecase limits are vwtablishou
by agricultural experts and ailviculturists,

For ground water, the maximum allowable concontrations of pellwtants
in most countrics are ihe limit values correcponding to category 1 eof

surface water,

oige

In .alnost every oountry, the maximm allowable lavel of the "pollut amt®
noise has been set in the range J0-100 dB. (Sce chagter IX),
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Sulphur eniges WPOAr o8 & result of 1he cennlete *Viddicr of A Jre
Sartene comt winatrs men Sulplir caBpe e, If the tulphur comt wt of 1),
orwde o4l 1o M Procesesd 1g Abeowe serain 1%, tpe 1] ,, bewa,phur oo
Beverthelens, the iphur thst remaine 1a the fecdntona, o, .. | re
in Whe o) She plgm W will #il! agpuar 1n the et e g in the 4w
of sulphur dioxide of rientde,

Sulphur exides irritgee Ihe w@per respirdlon Vet W, Vogther 5.t
By wlid pollut ant Particler thal gut (mte the Lage, are quit. ramlal,
In the presence of sypgen gnd ioture, sulphur Vrinsiy- ad sylipbury
ars formed (n the alvesli, M ol Worage sonsemtret tap of saly ., i
physically overvarts the individual, and 1a the PPeschce of 4 soncemt o o

R

Soc aloo P, Gillce, *La P rechia;: A la ohidie far sus jrobIN i
1'awirenncment prie 1a Conf Sranee oo Pechnele®, paper prvv . mtcd o VB
Imemmional Conf.rance an Bl resmcnt al Dginouting Problcac in ing .14, M4

d Pevoleping Countries, Noy York, Scptaminr 147 (sponuare Weri: ¥ . ruiom

of Bngineering Organisstions, Londen),
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TR . treo o s oo s b we onmed by oyl centent
of m oL R Loty ey i Ty carken duety whioh facilataten
1% I IR G bl ads W traox ok Wl Loin vombinatvorn watk
wit o U . CoenEit et sy teretavelye That ews lainse
P & T Lo rrar e woaurt contot e
Vit ooty daetroyeds 1IN guch arcas one can voee a preat

doa 01 e g gncibinee of oo ujpational dlseastess AlB0y AN
$heoe ale oy 0 g ioaa julitent oand tul.dingy have to be replaced from

twi. 0 toree tyise o w o otten ac In uther arease

Ay e Sy oo beerroduct of hydrorefinirg and deculphurication,
iV 15 a b k1 cm gy wting eerecially on the nervouo system, 1n concertra-
Vic o oy e e 1 aar for lore periods, it may cause deathe 1t hae
$Pe Lo it o warm—tloocded animalse  Pecause of its strong and specifin

odur, ;o1 i rvt work well 1n places polluted by it,

RydreonrY v coqpe into the air during decantatior and randling of
var.vue 4 = 1t ook, irtermediate and raw productc, mostly through
leaks 1 the 1 g ad trasport emuipment,  Generally epeaking, these
pollutant s are lews toxic than those mentioned aboves, The danger from them
avicee from the fact that the, are a major factor in photochemical fog
formations Th roeentl o dricotered ;‘»}‘x-nomenonl/ contains plroto—
cboracal sxedets trat doirectly affect realths AL & concentration ol
0.1 ypm, aye irritations occur and at 0,05-0,06 ppm concemtrations, the
frequoncy of arthma cricer is increaseds The adverse offects of these
products ias being :tudied, the existing data being insufficient to draw |
detailed comclusion: about them,

Annual Report of the Council for Pnvirommental Quality presenmted to
the Congress of the Unit.d 8tates, August 1970,
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Amovg thie cooncmic effocts of theve comtaiinwt. oy - FRITLE

that the air indets of Oxygrr—=mwufacturing 1 miy R S O PR
arear muwt Lo cotunded o ereat dictan gy RERTE VU DE: S S SR

avoild the iy oof ~xplesion,

!it bt fert i1y ey o1t

The main contaminante appearing during ritroser.oye fertilizer [ rcduction,
are carbon oxides, ritrogen oxiles, ammoria, tulin.r oxides in race e
methane yas contains sulphur compounds {me rca;wtans), ant duete, egp,, amaar

nitrate dust,

The nitrogen ox:des aprear in kigh osncertrqtionc orly in the produst s
of nitric acid by ammonia oxidation, The roxious effert: or +r; nitrogeer
oxidea are due rartly to ritrcus and mitrie acid foration in tpe atrcsyhers
in the preserce of zoigture, and rartly to their role, in surlight, a-
initistors ot chain reactions invelving gaseous hydrocarborns whi-h rroduce
8 range of secondary pollutant: called protochemical ox:darts, Thege :xidant Oy
together with the solid and livad jarmticlis in (he a:iry fom ths co--alie;

"mmog” wid cause irritation of the mucous mertranses ari the recrirgTer trac
The pollutants from the photocriemical oxidart fam.ly alsc iroluic aocro

(an unstable, toxic form of oxygen), nitrates, peroxides, aldehydesz, acroleir
etc,

Conceming the toxic effect: of nitrogen oxides on man, faura 3ni flora,
little is known aside from their contribution to mog formation, Ore fact

is that amall amounts increase a person's susceptibility 4o Asiatic influrreg,

The carbon oxides appear in very h:gh quanmtitios in synthesis gas
production, in the methanc gaa cracking unit,

Amaonia appears in all the steps of thc nitrogenous fert ilicer production
(nitric acid, ammoni'wn nitrgte and urea preparztion). It is an irrtant to
Bucous membranes and the respiratory tract. If sufficient Juantities are
breathed for a long time, it produces maladies of the digestive and respiratory
systems. ii may also produce eutrophication effects on the flora,
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One of the ran el ive ~ff-Ap of the ol ire alsve-aot Luned oIl o rt
group is¢ the tendercy tu fom photocherical onidama, The tanger s e
gremter when thore are Rt P canous Tertiliier plats in the neighbourheed oF
on the ampe site,

Askhdaal blads

Por teohnical N4 «COMGEIC ressons, potroahemical camp. eser Lnsluwde,

Besides the bacic (lamt:, auxiliar plat: for upgrading c2i/ IRg rew Balerials

es for supplyiny '1 atditionad freodutood requlred fur aoneher praduat Len,
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Disoc.o o o 0 et ol the motabell jrocesse s o aquaty
PR T I Loow o n e X ¢ materialis oy oexan, e, the action f

& oK. C mET T L L DLt L Tl ceNere L wWatir ow o thoa dow Jrsacived-oxg e

content, e o1t g v aoeare v the 130 surdivas tipe, or in other

words ar v 0 o tie  ITe s Eplaativl 0 that man, NOX10us Hateriag.
a tgpremarsY o the et nge o Lratus, reduc wy te etficvere ., Ik
OXgperf ot wWaty m, 4 cov Tt o ety the DSrganisr s conaeguent'y

ridured, reoul vy b a1 wered cranes for aury.val,

A hgh coroentrztion f disaolved ox ge  in the wat.r, on the othor hand,
accel st ke avidarson f g odidable noxious material present, leading io

detoxi!fs atior of the ‘v romrvrt and a T rolor ot on of crcaaom cardival tine,

10 et g r-uaturated water, the rogporse time of the ovganiom
$o the rox e “aterial v inversely proportional to :is oxygen oconsumption,
namely the intoreity of ity breathing.  Thus, the trout, which conasumes
oxygxen st o hign rete, rooonds more quiakly to the toxic action of a

materiaiy ‘iorefope, 1t 18 more sensitive than, for cxample, tlhe crucian,

car): and teich, whicl de not need so much oxygen,




The carbon dioxide corient directly influcrncos the renpirat,r o f
aquatic orpran. ano, Larpe amounts of carbor. digside 5, water corta.. v o -,
materiala, enerally uccelsrate intoxicution, Firh €O, cenceriran,. 4.

¢
vater make it mere difficult for the CO;, rroduced inoree;irat, oy o+ A,

through the trorarial mem ranc oy loading 1o g reeumalatisg g g

o~
-2

Ths accumulat .on cagoep tre blond pH 4o av creacs Wilk sericus o ffocnn v - “

Bltate of the orean:ee, Alco, the higrer tre carion dicxide roncerypae

Py -
Viovd, the eor. diff cult <he fontination of Resnorl i Wit gl g
R TN LI S N A R S ST TE of large wme g 6 ong RO CIDUTINERS

minimum lir .t 5f () QXJE L N sntration,

The cartorn diox.de cortent may also ndirectly nfluene. 4. 153 SIS
effect of some dMPUT:t1€s ty 113 effect Uper environmental facters, esrec.al

the pHe It 10 ,nown that the toxicity of a materis) Tas depend u,on Lo

dissocration rate in witer and nis 15 determineg ty she (H. For CXAMT 1¢,

MBONIA 18 MOTe WOXIC 1n watcr w:th gl ¢H (&1:.:’111.’.&), rere ot largey

retains iis ;de Wity as NH , tran in wator w.llolow oH (a::i), Where 1%

. . .t N .
reacts to form the ammoniun ion Nh4 » Which iz less isxic thar NH .
J

The cyanides and sulfides, on the otler hard, are more toxic in an ac.:
mdium than 1n an alkaline one. Fisk may tolerate a concentration of
oyanides combincd with nickel which 15 1,000 times “igher at pH 8 thar at
Pl 5 A decrease of 0.3 in PH in a niciel @371at+ solution leade tO a3 ter-

fold increase of toxicity.

The mineral content of water greatly influences the toxicity of nox.c .-
materials, Generally, the toxicity is lower in hard water than in soft wgu- -,
The decrease in toricity is due primarily <¢ chemical reactions thut roeule
in the precipitation of Bome non-toxic salts and Sccondarily to altorat,ors

in cell-membrane permeability,

Light has a direct action on some noxious materials. Some cyanides ar
decomposed by light with the release of highly toxic cyanide ions, Th. uci no
of light way alsc create toxic materials from some tars,

e toxicity of some materials is much decreased in highly turbia water
oving to their being adsorbed on the suspended particles,
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Petroteun refinaries

Bfftue: o 1o ) re roon contaan oty the fellowine cortamrant
products ¢1v o cre o o et n e aadey sodaum hydrexide, sulpbideg,

phenole apa o0 o,

Miners® oooiic oo arpear wr e warte water eother feom the manufactar . -
processest or ‘o the wante Whater treatments They ray have a direet
destract ve 0 sy Tlor ey Fogrn A oue rd orort effect by oalterition of

vHe

Sodiwa, fodr ol renuite Uron U deslpnirLantom procesees omployed

in refinerico, 1Y 1u ow corrooive origon that dorectly affects fionh bronenoa
and aquatic fl:r.,

Sulplhides are potent oo raduciry wroernte anld nave nagh toxuoorty ever
in small cconcertrat: i, At ol By =4 mg, 1 sulrhiade represents the lethal

Le ne toAirlty iniresgcs Wil decreasing ph,

>,
T

dose for mocot oyl

eog.y at pH 7 ot Tocendl Al tor fion o onsl (cov froterct o pagre 23),
The sulvhidoc w0 pots oxoo for tr noercfounn tras reriae as viath foody |
it i practicall, dooiri.od ot ooulohode comocentrationa ot 10 mf,/l.
Phenolc wpe rot siwa. s present n e wapste wat.r frouw e refineries,
but in some cunes tie, o oatiuin ver, higl concentirations,  The phenole are
ubually carr..d i v bhydrcenrions aurin. cycl: fallures or Jet cverflowc. )
;

The phenol concenirut.on s variaktle depending cn the origin of the crude
01l and the characteristics of the final productc. The main negative con-

sequences they tave cn water are the followingt

(a) They are vewy tox:e for fish and micr:fauna, At 1-2 mg/l concentr.~

tion, tne micro-crgani-~ms are destroyed; at 5-10 mg/l, the salmonoids are

destroyedy and al 10-15 mg/l, the cyprinids are Jdestiroyed;

(v) At 0.1 rg/1 concentration, the flesh of food fish is ne longer
edible;

(c) The phenu.. presence is quite troublesome in the treatcd water

used for drinking water supplies because in combination with chlorine or

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

they give chlorophenol, which ie perceptible even in concentrations as low as

1 /\xg/l.




Hydrocortan, appear ar the waste waterp frem e MLt ooty

HESUAEN MNP

by beirg carriog off Ly rainwater from the rds o triad wlitfores oy

acerdentali., Ty toxie and destryuet ve o, oovn fawey and ) op

evidenced .n the. Wi 3

(a) & iy of Yo wraudaXality, whioh ooy lead o inere g

accumulation Lo Valiory vital D e T N N SR Tho So vl

- 4y

faurn:y and florag

(b) The carerrceen: - #f8nt of some Podrt o nrtoes ey Yo dcpradas, o

releas: Yerzoryrone G
¢) Cumulutive | enoneng Cavand by oonuin g oo fooan
» J y

(d) A decrease of oxypren exchange tetweer. 4171 and water tecauue of a

continuous filn formed on the water surface;

(e) High voxieity for aquatice ergar.sri. The hammfllnecs Var.es

depending or the conctituents, c.p., for Lenzire ard toluene the I-m:+
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i

establ:shed Yo tween 10 and 50 ;:m and for rarkthones and anthraqu:nore

hydrocartors, tre limitg are ac low as 4-7 ;rm, The raraffin rydrecartons

are less ncxious but they create tiological d¢rangements (fauna migrations)

H
sirilar phenomena are ecxperenced with ERRDEES S S irovertong, T r¥irc-irocy

fractions with moleculur (sulphur, retal romycunds €1Cs) have a toxicity

comparatlc io the arcratics,

¢ Xi trogenous fertilizer clarts
The effluents from nitrogenous fertil;-er rlants cor:ain nitrcgen

oompounds such as: nitric acid (HNO.), armonium hydroxide (N}IdoH),
ammonium nitrate (}J}{QNOj) and urea (CO(MH.),) coring from the nitric acid,

«

ammonia, ammonium aitrate and urea plants, respectively,

The main effect of all these products is that by dissociation they
release nitrate (no;), arronium (I!'HZ) ions and €O,y whick lead to tre
eutrophicntion of bodies of water, Ammonia attacks tle treathirg systens -
fish, more or less severely, depending on pH and temperature. An NH3
ooncentration of up to 0.025 mg/1 is tolerable by fish., The table gives the
total ammonia + ammonium-ion (1m3 + NH;) concentration that yields an !{H3
ooncentration of 0.0°5 mg/l as a function of temperature and pH,
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Much 19T, v Guw o .o ol L noXEOLE Mt PLBLE mer.t.oned above may

APPEAT AN waTiie w0t o dew oD olnoornoot weteods of gell furtilicer

applicatii: e L St rLa Le. Ll Tugeaoud Terlidozers day Le

CArricd ©2 I ) Talt walo @ L L4 I WeETw. Ar. vxeessive conceniration ot

Ritrates Lr. drere e owatoroouy v meinceoglotinetas and cyancers n chiilaren,
Plagit o oo Coepor i erVep cplmary retroch o oL o ety

The prone i - 33 .t one docharsed in waste water bty these rlants are
mineral =ctie, “iove .., -, o compourds, hydrocarbons, various chlorinated
products, s<lonui, a.d nhydes, Ludvy-metal oone, guspensions J! various Kinoo,
detersinte and e, U.nce the offects of the mineral acids, phennle, hydro-
carbons and hery to. wlroady Leorn discussed, thlu cection will be limited to

brief discuad. . ul i ctior comtaninantse

The cywmio ¢om, - undé, coch s acrylonitrile, hydrocyanic a 1d, cyanogen
chloride and sod.un c.anid., come from plantc manufacturing acrylonitrile fzom
propylenc and ammonis wnd plante adgjacent to them. These products have a
high toxic-ty :r water, uoi oniy for aquatic fauna tut also for any
terrestrial faw.u cxposed to the waters At 50/ug/1 concentration they cause
the death of itrcut in a few days, and a conc~entration of 0.l mr;/l is the
lethal dose for about half of the fish specics, This concentration also

leads to biuvlogical deranesments of the wguatic cnvironnment, Toxicity

increases w.lh ducrewcing il ana s quite persistents
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Tte chlorinated froducy come from ty. Vire o tiora RN
satel] ¢ 0y v, petrockemp o, o S L
briodeprada . oy rave a N R TI UTE TR e are el L, s
directly affert ‘pe fauna wd . AQuAat o tooln ca equil.br. e oAt
the sae t. they crmar wp e ot cdors L waty ey it

ooncertris e, thLys AR T U oy N A N S

e LTI e, hT
Righer - noortrac oy I R S A DU T T ofter ng ot
e "ra wmetal Lens oult o ther £ 4L Wal-r ouoed teopgy Lr.e

coolir, r vy p frow provcer g Whict the . 1oy N T RO NS S
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oatalyite. TMise j1ons act vairly as .nhitiior, of t . vlog.cal 'reacrert ar.d

&8 poisons .o f1sh, They al:so act together sy rpe »call, or add:t;ve 1

.
Por cwample, €q.hl quartit.es of “Op.er and trn .ons 11 ¢ater mOre Lhar
doutles ti tox;c actin o tront and I0ach, wi rea: ‘re zomt.inat; oy o f
cadmiu: and 7inc produces /nl; an add.t;ve YOX. Artoon i the mame 810,03,

Chromiun and n, crel i0Nn8 a.30 act aad..-. Tae

The cutpens ons mentioned atcve core. o1 of wac-. Tatier lomipy fyoe o
chemical wairing of plants wnd the:y Flatforms wod - Clymers Lavipng

Polymerivat.on rite that have teir. careles:l, discharged from equiiment,

Yo
Among thc undesirat i Properties of th.se suspensiors are the folicw. ..
(a) They Yeoome an irtediment to the devilorment of bottom fiorag

(b) They produce Yermentation duy PN WELL nexsous materiale ape
released;

(c) They caume asphyxiation of fish due O Lox:oue materials

released cither by fermentation or by contuct wit), water;
(¢) Tey ircrease turbidityg

(c) They impede the breathing of fieh by causing deposits on the
bronchia and other parts of the respiratory sysiom,

The detergents APDear in waste water ar a result of industrial platform
washing, Their toxic acticn may be direct, by their mere presence, or
indirect, by creating a film on the water surface that traps suspensions and
Rydrocarbons, The oonsequencea are the followingll/

!/ "Techniques p@trolidres et petrochimiques modermes, leurs offote sur
la production d'caux anduel)ea", rarer rresented ty the French
Government at a #eMiNnar in Warcaw, September 1073,




) o hation capabrlity of the xaver, due Ao
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e artact oy

) 1o ¢ .i..t.o herbe at o4 mg/l concentrationy

Wy o - R U y o sivatione abov me/1}y

(@) dnosed ot eew cont. dur to nee sty of more frequent
de vt i J P vt

Aux . iaary ok le

Ag 11 the 4 o oo otowmironollution fror auxiliary plants (sce wove ),
the d seua. o tete o woal o ameted to the contapinats originating 1n the

produrtor Sl rion by G 5+ c1des ané chlorine Ly electrolysis,

1p 4t . Yo weter Tvom o ilese proverses may ve found carbon black,
oil product., + 4 _ _.-a n hicrinated tydrocarbons, mercury or

mercur, ©al., a4 oo o ler o ind s.diur hydroxide,

Cart.:. L= . .t pan efects n flora wd fa.ra t.atl
Arc H.Tadul oo oo, wetr the differvrce that 1t does not
fermerte L L car..r Lo aoonet wttatlc (ras a very high specific
purfuce), “he noy oun «ffe ot an surface waters '8 simlar to that of
deterg .t fon. bonadar of tnowe effects, neither form of carbon tlack
should te oo+ 4 rioler:cal treatment plant, although th¢ material 1:

actually not 1ox:.c.

The merour v T calts come from i flestrol,tic colly ded 1L

chlorine ypro: ;o whooob o mave mercury cathodes. They are highly toxic ?
for agu.’ Pl wet e T mereury finds its way into the fleah of :
;

A !

fish ¢ 1.0 oty 4 ¢ Lratever araral -ats te A with j
i

other heavy mets i, @eTCuUly pOIEORING 18 cumulaiive. Where fiah consunption

18 high, masg doovades mAy Ocoul in chronic or acute form,

Althougl. sciiam chlor do g not toxic, 1is presence at concentrations of

50100 g/l 1n surface water mancs 1t unfit for umes such as agricultural
irrigetion, watur supply of steam voilers (hy reducing the ion-exchange
capecity of demineralization equ:pment), drinking and recreational purposea,
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Vo SOIL AND GROUND-WATER FOLLUTION BY PETHOCI{E1 CAL INDUCTRIES

Ae alrcady outlined, contar.nation of coul and rourd wa‘ep Ta; arie
from inadeqiate waste pits cracied Bewers, diacrarpes of ;lan- wackirn, water

OF rain water, or from all thege three causey together,

On the average, the petrochemical industry does not rroduce a: much

waste as industries such & sods ash, phos;torou: fertil.zer and NPy fertilizer

sanufacturing, !levertheless, t.cre are signif.cant anountc of such wastesg
&8 polymers, ac:d tars, slops and sludges from the rurif:cation un.ts,
™hese wastes, excepting the polymers, should te pelletiged when possible and
stored in specially arranged places when their recov: ry i: no: econcmical,
beoause the:r toxicit; and nigl moisture content (9:-94 ;er cent) may
eontaminate the ground-water layer or may cons:ituts a rutlic danger,
Indeed, such wastes Are better destroyed becauss of that danger., 30il
polluted wit: acid tars takes a very long time to recover and should te
taken out of the agricultural cycle in the Reantime,
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Vl. METHODS OF AIR-FOLLUTION CONTEOL

Most potrociomicel activilics roicase 1nto the ar come pollutante
that, as we Love ceen, reprecent the ond of a nanufariur.ig processs brcend.
on the precocces and the type of quipments usiu, these jollutaits are 1a e
different; btut they rmay be divided into two laree Froupt accord.ng to

. 3
their physical nature: (a) solid particles and (V) pasre and vasourm.e

Farticles _n air :r, tore gonerally EreaR N, SN 2A, Lpj 4T in the
form of dustis trnat settle cpontancously or aerosols that do not,
depending on the size of tre particles. These particles arise mainly from
combustion furnaces but are also releused 1uto the air in the orocess of
storing and handling ;reductis.  Those up to IC/um in diamcter are most

numerous; they can te as .mall as 0.0l/um.

It is genrrally agreed that there arc oniy two ways to fight indus-
trial air pollui.un efficiently., Th: first 1s to prevent the escape of
wagte gas ai LG oSoure and the #ueond, te ireal and purify i1te Nevertre-
less, the relvuce of gus frow tall stacks 1s one of the nesl frequent
method: of dis;ocal used toduy, Altrough the author does not cons.der
that this so-called "irotention" 1is effective, some data related to stacke
height calculat:crn will te ;resented for practical reasons.

After an wralysis of varicuz caiculation methods, the Centre
Interprofecsionr=1 Techniqu. dVEtudes de la Pollution Atrosph®ri que
(C1TEFA) selccted the following method a3z the szmplcst.lg/ For 302

emissions, the Ltiack-height formula is

9/ Industric et techniques, No. 229 (10 mai 1973).

%g/ "Calculs de la hautecur des cheminfcs en France®, paper presented
at the May-June 1974 session of the Agence pour la Coopfration Techmique
Industrielle et Economique (ACTIM) by M.M. Detrif and Bousoaren of CITWPA,
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i o T rected Lo o were cneowed G the Doviet
Vriovr o = e e anctrurtion of the stucks tor ceven
Uore s et U gkt raretang from 40 to 150 m.

) T o toed a4 oeascula.on method for the ~nimn o heoght
tat w 1 beoort 40y valnd under all meteorologinal cond.'iont and over
the Wil e Wyt me b suepsted by CITEFA give s correct
T B A S S A ST RIS S PRI U IR TN IS 5 SUE ry namely in 99-97 per cent

’

ef All woede T wtraerdliary cases {riguificant tenperature inversion,
GLaeuid wWond Te ) G onore siringent calculation i1e ncceczary.,

e h

oo d-p oyt e giyarat. on

By now, the o ns to prevent particle or dust emissions are quite well
known and ¢tfi::er, ey may te olassified arcording to their operating

principles as o). wse

Mechanisal zo:aration Y gravity or inertia
Hydraul.. seiurat.on by buttling or spraying
Filtration by btag or liyered medium

Kectirostati~ precipitat:on

The mechanical dust serarators acting by gravity are the simplest,
They corotit of 4 settling ch.amber having 8 large volume through which the
purged cuc jaccer with low velocity so that dust may setile by gravity.
However, they hav- drawbackst large volume, low gas velocity and inability
to separate duct ar:icles smaller than 50-100 ,m.

Inertia dus' srparators are manufactured in a great variety of types

from simple taf“l: .Lcparators to cyclones and muliicyclones, The efficiency

of the latter i very high, For example, the use of mult:cyclone tatteries

in & mitrogenous ftertilizer plant can recult in the following separation

yieldss
Papticle size !w) Yield (£)
249 68
5 85

10 95
L) 99




The over-ul] yields, diendiry on the di. ¢ R R U N T R T
range 94-48,: or centy The max.mum CHP At Ll e i lone aced onov
applicat,on o o, 000 m"/r. at a yresoire drey of V-0 me oW AECORIIN
Hydraulic .jy.t Penariture uie a4 1juid (a2 R A A T IR
dust and Separate ot from the Faly  The U0 B N S Fe L Tment derorg
on the effactivenrgr of rarticla moistening, tr. - ity of the waterp
part:icle 1n Stray.ng, the pae partiele veloe:ty, wator d::‘;cr:;on, and ire

diameter and numi ¢r of the cpray.ng nozzley,

There are various Wies kaving boph ers., R 0 B 5 R I AR LT
of the dustg buttling, TUTA I, ventury tute, T lagt 0. Tay hav. =z
high operating cosnt because an add; tional siudpy treatpep- IS requ:ired,
All three types and the ~lectrostatic duat S€parater ure used for pras

containing carton-black 1in suspension,

PFiltration separators use different filterines mediurs dererdire on tre
Buspension to te fi1ltered, Here, t00, there are 3 variety of typez, The
filtering layer 3y be cleancd marually or dutcmat:cally by shak:ng and air
blasting in a counter-current, Special altention must be given to the
filtering material, which shouid be mechan:cally Sirong and resistant to
chemical reagents and higi temperatures,

Klectrostatic Precipitators (electr-of;lters) ar. tased on the corona
effect and consist of electrode rows through which the gas-containing dust
is dlomn. The dust adheres to the collecting elcctrode and :s eliminated,
To increase the eff‘iciency, some types of electrofilters Orerate with water
mist, The equipment hae a very high yield and “fficiency, but they also haye
the disadvantage of a relatively high energy consiviption,

ﬂa apd vapour Beparation

While aerosol and dust removal ig carried out rather easily by means
of the equipment deacribed above, waste 8as and vapour treatment must resort
to complex technical processes, since they have to deal with a continuous

range of concentration of pollutants having quitc different chemical
Properties. Four groups of air pollutants may be established; sulphur
compounds, hydrocarbon Vapours, nitrogen oxides, other pelluting gases,
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achievine o Fooh rotertoon ield = wb v 0 cer cent - ubaryr 3irple, oot
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Tre.. zre trroo oooroant drv rroceasoa, ™e firal nvolver e
passage of S0 wd 30 0 over waste troas bt such as lime and dolomte,
In thie wey, 30 s vém,lr"l;,‘ removed, but 850, 18 only partiall. removed,
Another disadvuniage ¢ that the salts *lat are formed re;revent solid

wastes from which sulphur cannot be recover<a,

The vecond dry rroceszs coneiets of twe ntopa first, 2 ocatalytie
oxidation of SO, tu 8C , and then fixation of 3, on metal oxides, By 2
< :

further trectmernt, culnhul tay boe recover-d oirn Iy fore of 30, , sulphates
' Ny a ¥

or even elementary Ciiphuar,

The third dr, process may bo applied at sites where H. 3 13 pregent,
In thie case, a citalytic reduction of SO and ! 3 at about 1507C takea
placer 230, + H G —¥23 4 H0 + 35 keal, This procesr 18 called "Sulfcen”
4

'

and is used in sevioral countries, e.g., Canada and France,

1!/ Re Jotfre, "30, removal from wasie gas 1rn the chemical industry™,
av wisanc: d¥oocironnfnent (Cotover 197 ~).
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Por cach reacted 1,000 ppm mitroser oxidey o romreriture inepe e
[ ]
W 4C PFor ihatance, 1f the imitial ritroper  x o ortont 18 4,000 ;.
h
the o8 w.ill be .. hotter after the react.on,

Approximately 1,45 moles of MHY are required ' oliminate mole N?x
froe the gas mixture}] for 1000 hv\/h wadte gu. cavire 1000 ;pm (NOX)
oontent, the rate oconsumpt:on of ﬁlj 18 thue al>u* 1,i% k¢ Ly The amecraa

used must be gaseous, sowevhat muper<heate! ani supplied 1t a prescure

8t least 3 kef/om higher than the wasto—gas prersure. Add.tional power muse
be previded for the evaporation and super-heating facilities,
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in very high corooniratoon aed oorsiderable veiumse The rccommended method
18 & separalicn ~1 beue cucos by washing snem with a hydroxide solution,
which converis ca ton diox de 1nic carbonate;  the carbon monoxide that

remains may L¢ .iri>d end used in other procecsoc (cor. methanol manufacture),

in the cace of irormal pow v plants exicting on the site, carbon

oxide polluiior cor te pre wnted by veieasing e gases 1nto the atmosphere

at & suitable hobo,
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VIiTe  FEHOL OF CONTEOLLING SURFACE-WALVEER 2 OI L TON

For th: tr. utment of ‘he noxious materials Adrvoerarsed v owate r b

etroch a1l rliets, iy of the tredtment procedupes Known tcday may te
) ‘ b A

applicds Since cvon w brpef discunsion ot thege procesves would requ:re
a large volume, ly she rluss:cal methods and the moot ¢ffieiend Frococues
will Ye decorited hersy starting from the mosat general 16 the most cpecific

troatmeny met1h i,

Mechunicaleacremiiogg treatment

All wacte watirs digcharged rrom the vetrochemi~al plants are sub jrcted
to a mecharicu] wd chemical treutment,  Tiis type of treatment <ors)gte
of several disiinct steng: seraration of large pieces of solid matter,

homogenizaiion, nesiralization, flocculation -nd settling,

Large piceic af mutter “re ceparated uh the inlet to tre mechan;cal-
chemical plant i mozre of meta) grills, the material caught bty the g1111

being autom:uiicelly removed,

Homogeniation takiu rlace (r rectangular or circular taris in which
the effluents dizeharged from different processes are stirred and
homogenized Yy ncons of Scraping brideez 1n preparation for cheminrul
ireatment., If material accumulates at the surface or bottom of ‘he
homogenization unit, it is removed by the scraping tridge and zent for

further treatment.

Neutralization of water at PH 8.9 is carried out with 96 per cent
sulphuric acid or tulphuric acid dicecarded in other processes. Acidic
water is neutralized with caustic soda lye or milk of lime when acid
recovery is not poesible. It is better to usc dolomite lime becausze
it produces less slurry and ig cheaper than caustic soda or caustic

soda lye. The introduction of the neutralizing reagents is controlled

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

more complete rcaction between the neutralizer end neutralizant during the

neutralization process, it is desirable to stir the rcactants in the medium

by air bubbling,
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Y
i’ The neutral zed water (o orasced throuen Lot wiere a fleconiaey -
: agrent cuch Lo ferrous sulyprate or alwninium dulirate g asdeds In gy o
| caseyd floc ulat, - auiiliaries o gloe added U nore Peaeent 2ot .,
To achiive an nuimate mixture boogweer, the rocacoges ang LOTCRl e e
: reaction y.:1d, .ip buttlir - 1g “arried out .y 4. o TreT o4is0.
Settl:r.,j Lwes place n cirealar or rectanuinr tags, The ain o
f the deposit o Hf the Cusiencions and of the g S malte fopmed Gur .-
' the neutralizatioy Processe  Wher tlas ster 5. TP Toted, the wante Wiltir
} may be diceiarirog 1nto the water soupoe LY 0t meets 41 e oeordit, ps
; imposed, or .i muy be trcferred to g Ligier trogong s,
Activated-sl.dqc (’:Acl-:g"ral) 1
Z An act;vatcd-sludgc treatment 1s used 1o reduce the Srgaric conten-
: of the eftlurnt by digesting these compound: ws s the relp of <he r.cro-
i organisms exizting in the activated sludge ard :y ox:dizing the producte
t with oxygen, Ox;7en 13 diffused tkroughout the leration tark ty air butrbl:y -
: (through stainless stcel or plastic tutes) or Y. mearg of turt:negs, tre
oxidation in this case taking place in the atmocinere at the interfac.
t between the air ang the water parti cles. Both processes provide the
‘. maximum use of the entire volume of the aeration tank ackleving at the
same time a homozeneous distritution of the micro-organisms ang oXygen :n
] the water, The 0Xygen is necessary not only for the oxidation process

but also to keep the aerobian micro-organisms alive and multiplying.

Nutritive agents containing phosphorug and nitrogen may also be added to
maintain optimum 1ife conditions,

The biodegrada*ion (biological degradation) time depends on the
l biodegra.dability of the products and on their concentration, and it may
range from 2 to 10 hours,

The waters together With the sludge from this 8tep are transferred to
Bettling tanks. Sowe of the Bludge that settles is returned to the

aeration tank to replace what was used there, and the excess is sent to

& sludge-treatment unit, The treated water may be subjected to an additional

flocculation and settling process or filtered through a sand filter and
discharged into the water course,
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(d) Anaerotic digestion preliminary to the other treatuent stages,
known as a "pre-dicestion" prrocoss, which 1s efficient especially in waste

waters navit,. 1 orooh

demand (COD).

treatment units, csiecaally the cetiling tank and the tiological stages;

(c)

destruction in th.ckeners, in vacuum filtiers, by spray arylig, by centrifugi

Denydrsiion of the wet crude oludge by physicai or thormal
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: vt i o e e 1A e vodud
vie
Sludee treatmert
ce Towe iy bl o biph cortent of creane

vrad o wWn e Water frentment, SeTie measures have Lo e
tre vt oard ctureees The followinys are A mest commorn

1 Togo ot d e atody elosed twras s rovoded Wlth *:
Loubens b uptonen alkaliraty ceditiona, Thie sndtem recr,ves

primnrr @ettiing (aftor the wechanical —cheninal treatmernt)

R
Lo

cottling (biologinal ‘reatment), The digested

udge pasoes

ard sterages

4. tioler.cal oxyeen demand (BOD) or chemcal oxygen

Ve

Joe of this method allows a decreusc in the size of the

tion or by other rrocessec,

When anaerotic digestion is applied, it is necessary to operate with

two vessels, the first being used for digestion and the second for the

storage and collection of the gas formed.

Usually, the first vessel in
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fitted w.th, Sltorrires devoea oty srovede an e e Vetwe vy gy
sludge Yoy o o ted Wl e rewly  ptpado s A any g o .t
oOrpanic rater, 1 oo oo o theas e ", RS R S T T e N S I
medium condit oy e thared o s dee o, 2o,

The heat g Wb tne o NS L by d t TR I
furface of 4he roacter or Yoovertieal may ] oLage s pnaed frem o1
vessel cover, Iy tr s ey the aludg th,e R d Yy o Lt
formed by st rrin- will flow nd coameonte avaer w4, R T
There are wla 0 wren tre s oLden D st g e ‘ o0l

vessel, us.ng as a he at.ng med um Tiquad thae hoa ooy, een W'oard
veing recycleds  Tre hot wae. Pusid 5o oY uined Lr b ey as TeRt

i

exchanger: locuted .1 the TALUTZO U oy U W T e e e

unitsg,

Prom exporicnce .4 hys Leen fourd ‘hat a Lroceas
metabolism and TEQUITInG 4 ceriain temperature a i Gakalin,
1n the digestion tanks,  he rsult is the jreaucs, ~r o Tethi
& low contert of Lydrogen sulyride that 1 su:latle ior comtuat: or,

order to achieve a d.gestior witnout odours lead.r,~ to0 tre produc:

3 R

o f

useful pas, 1t ;g necessary to .ncrease the t Trerature of the dipacter

content to 32-‘?50C and ‘o use a reagent to adjust the pH .

w .

Since th: digestion tanks are large, sometimes 10 m in diameter ang
8 » high, a s1gmif:cant quantity of heat is required. Th:s heat can tre

obtained from th. combustion of the €as resulting from the sludre digest: ar,

After vacuum filtration, centrifuration cte,, the sludge 15 dehyvdrawog
and sent to the incinerator (which may be vertiral with superrosed Poarth
tubular like a cement oven, in a fluid bed with inner ceramics ar sand, or

some other consiruction) fueled by methane, res:dual £as or heavy oil,

Dialysis is the separation of substances in 8olution by means of
their unequal diffusion through a semipermeablc memtrane, RKlectrodialys: s,
or dialysis in the presence of an electrical field, 1s particularly well

suited for the sepa; ation of the ionic components from a gsolution, The
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COL Ll SN o Wl e Mere wir, Ve preo L Teqore. o offest o
rero, ‘e S TSI B YR - . thewl 20 1 03
the ey . o 0y bt da i rent a1 e 0t meriru

must be o o1, dereriroocoor e e sds Y oGalt Lo ke re maoved,

Kever, S nd D ot rats iy mentrade dome Lime: called
euperdLooron o 0y e ert T oiatoonty it datters from dialyais
that Loyt e w0 o0 e b o 0 the b oquid throudt A cemi- permestle
membriv. , . awvaire conrd the L GiLd duciensions or the diusclved salla,
Inmoreal oro v, i Pt Ee o Wut g urt aater paceor re $he e oo
ooncert rate: wcl.tior threust $re cmLrwie Lt the ore cooet:ated BOlUti07.4
When prescure wu gptlicd to the ore cnicertrated vl tior, t e .wter  uzrer

in the rovir o doroes onp Whua the Rafio, FEVOTY. s G,

Orig:nally, omeLhed was used for doaliirg s s water., Now, ct
is weed 1n Loduwstr, W0 oremove sl burto sc.d wnd aydroten ohiied e from
heir aqueons colet oroe Me process o oiabl, vy v ag enE e Put o the
best woluty r fCr trenl g walor onoMbiGh seve e TOELE. Ctome aptly or

that etould oo L b purity for recycling,

In som« plaits, the system remov-a, in cne step, solid auspenaions,
bacteria and viruscs frem the «ffluemt, After thas process, the WD of
the offluent is 5-10 mg/1. The results ar. comparablc to those of dlologui:
freatment, but the onat of the clunt using A f11t rins menbragie 1# lower

Shan the cout of 4 clasgical trediment jlant, whners the Jurpoue i8 o

obtain liigh pur.ity water,
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The merdpoo, (R Y T idore et Tron oy Wl g [ .
Vloaked vy iy or and ulow flow rate, Mk Gy i) ~.4 LR O
Burfa.o ot oo L LOW ey "'r.'.’.‘. Tee g A
oCoupie: 1.7, gy vy oW ven ke gy I N T bl v,
VS (T T hlat irviien g fileer o penn SRO- O

The poroe g ercnibed Lac o, ver, tatiota s oy e N vpes
of wart. wurip fyog, O S At e < P s

s hl . hin 3 . N
Veen o I wnilied n b HUTSLAT A B A A

Meount. o g, mourst oo,

m‘grm‘. gx',-mc.'.l'.wr; e Ard coore oy Ay

In some capes the presces wast LALLM VAL S TR I cud 3

With orgari - matter even ThOUSh i Rave e ol e Ted ot

chemical ard b, 1n,- (4 troatrent, sc that they 4 ve vy -

for dis by, rteoa tubll e water COurses R fir o ghir e PESE

. ah : serons
oxidants aych ap nrlemne, hypocrior.te oy TESLL LS tury ed s, Thys

oxidation process g also applitd to water contagrrns ~voiides andg ooy
Uswally orone ¢ used in th:is case tecause 1t ox:dipes cranids jon inia
YMmate 1orn, which 1s about 1,000 times less tox;~ ard @ a1volises +-
oe2 and mﬁ. In the case of Frenol, ozone :g yaed thothe fanishing ete
in order to avoid the ctlerorhenn] that would te formed .p. tre oxidatiorn
b okhlorin: oy hyrocklorite, 1t ;g known 1lat chlorertencls give an
wpleasant < aute to rinking wator when preeent 4 coicertration. ac e,
% 0,015 ppe,

In some countries, ogone is used in treating the wuste water from
refineries and ocoke ovens (such water is similar *o the water ccming from
Petroches.cal plants), Phencls, as well ag mercaptans and other sulphyr

colpounds, d.sappear after being in contact with ozone for only 3 min, Af:. -

15 mim of contact, am organic material oontent .f 30-50 mg/1 18 reduced

to 10 ag/l. The ozone consumr<.on in this cage :s leh=co mg/mz contam,yiy -

innaking toe oscne if oXygen is used as raw material ingtead of ur,
Wice as much osone is produced for the sape consumption, [ither raw
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\ . , A0
Materins mt b dried at <4070 and fod ante the ovorizer At a temporitur

telow 37C. 1t ov roecemmended that 09,4 por oot jure oxsen be uced,

. /

The moect pretrcal ooong/ontamnant raties arc the following:
ber—cer tor pronc i onmd Lo Yor gyanide 1on. In treating vet s ry Wiy
water, the oesdl or U tertiary treatment seoto sbtuin a fainal eff o

with mucmun jhenel content of ¢ ppm.

The ovir-nil wrer s o nountion of the gjrecees Lo atout [ kWE per

Tre e Ut L trae and WmOrL W s n

Form ri., v wuao b lieved suff.svent to reutralize water contaltiny

ratrate w.l woonam tone WL Dime o ouo.ds, tut exper.ence jreved the

procesy tooe et fac et teoawee of odrolyeo. Several otber trealment
and destrae o sy es s ek devels p ed, aworg Whick are stripping

and Lonowa i FHAE

Stropring of wacte walor onta.ring these cont wminAnte 16 carried ou®
with low-;reosure steam 1n ordirary *owers after a prelimi:.ary aikalizet. 1.
of the efflucnt, Amninia 1o exiracied ai ihe tup and returred tc the
procese or utilized ac a rert:lizer (ammonia witer), ana the acidic water |

from the still is neutrai: .ed,

Ton-ex chenge adsorpt.on was once an experiive tatch i rocess.  Now,
& continuous precess 1s available, using a reactor eimilar to that shown
in Figure 1. The procese has four distinct stageg. In tre first stage,
the ion-exchange resin 1t put in contact w:th the ion that musti be adsorbed,
When the resin ic saturated, admission of effluent 1s storped and the resir
is passed to the following s«ction where it i3 wiched., In the third
stage, regeneratica of the resin is carried oui w:th the recovery of the
adsorbed ion in ‘he form of ammonium nitrate, and after this the resin
is transferrcd ic the four-a stage for wasning locsening hefore retum to

the first stage of the process. Any resin lost in the process is

replaced in the iast stage,
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inotege called Yoy ldntior diteb®

St witirrodive of the activated sludge rethodt

the effluent

CoLxonTor reckey ceal acration and stirring of

ot tiich wid 1 ensure certact betweorn the wast

mrreneed dnpoere Thiv 1y achieved by oan iweller sprosinge
Leoi urface, By 411c metted cf L posmitle te

©~ lengther the werat:on period for o

o Daundly Terser tran oA h). fuffreient oxypen e
rooavdl rozation cor destruct an a1 the vhenolie ;roduct,

N |
nooxd oy vt whoutd be nh on for 1 kg BOD peor oday,e A j

sness ot 0,90--14% m S5 recornmerded, The liteh may be

LoTIaF op & Uninrlo

or doubie ellijpue but must form 1 closed

vost o miiet e wide cnougk sc that the ends of the ditch

te. acites,  To handle 4 kg 50D per day, the median strip
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Tre aineivieriiors ape o riooal ko lng tha rav € .
burnere ot e by arrariee 4 ocr tre fumace reamfarer e g g .
hurmer, T cfflyep to te trnninerated ;- grrayed Ar rae
nozile: orto the flare: of ). turnere, T oy - regite

ty thermocospl.o s o R e oAantamaty ~ally ad Juoted,

Cyw . dc.

Az wau Prev.oously poirted “uly d7one 13 preferred to crnilerine oy
chlopir.e cempounds as a resent for destrc;;;ng rjnides. Tre ccg: ~f =
plant using ozone g Ligher, tu* the oreraiion 1s cheaper, Ir literazure
one f:nds renticn of a veraunmption of 2 kg ozore per 1 kg cranide, at 3
cost of about $i, as compered to other plants where % kg chlorine are
used for 1 kg cyanid. 2t a cost of akout 81.?0.1: Hypockicorite 13 o

suitable for hipn ‘yanide -oncertrations and velumes tecause - nct

[ >3

much cheaper and Juires complex equiprert for speration and handl.ng.
Also, hypoctlorite deconposes ea:1ly ard lecomes ucelcs3. The cost of
ozoniration plante decreaces considerably if the; are operated continuous]

or are not overdimengioned,

As with phenolic waters, when the effluent containing cyanides has a
flow rate and high concentrations, incineration may te adopied ag a
ticatment method,

&y’ Bimund B, Besselievre, The treatment of industrial wastcs
(New York, MoOraw-Hill, 1070),

W

low




Hodr "o

oo i i ™ eoerrhe st Lo e ioved wa s il y o
(,l"“" ! ' i iyl ! ‘o ot peiy e
L 1 4 i Y FR AN B .

1 - v Proorlon Moy gy coar Moboer o™ L = sl
:?ur;f'«'»i), P e are snowalled b wd o the hore s nia s st o b adee
1o ale ot . co e ETAr B en il Ly he Wit aatle D L0
Wl N ! i ! Yt RV RV P SL N S PR
Lk H . syt Uire ctirdasd ced Lt Ape v can
Pewpsloam oot BETV) e Caradlelovlate terceparatr (FF1) wnd
the eorraovou- o et oarator (OFT).

Tre Als ool n oore ordatsated W erevids a slow velowr iy of
irguid o Prronct btk and s ounifomn o dosotrobution of the
Trguid oo 1ol el o p gL o c ad nydrecarton cart eier o i
forr z e T s m cr Lrtuee wWhile the peay s materialo fall 1 L

botion. A D ol —oiuot Lirorer shovel thue fgdrocartons into 4 rose and

the heavy rev oy dic oo 4 tanke T most important faciors -n b yieaa
of the API twwr 1o civoulation welceity, time r.quired for tre 0@l 1o
serarate ron tro- water, socpenelon Settlinge rite, water temperature,

density ard v ooter of e 0il droys, quantity and comnoe:ticn of the

suspended ratier, precence of sulphur and detersents, pH and gromerr of

the tanx.

The FPI tzr. is a corventional tank divided into lorgitudinal channels

by some parsiiol plates, In this way, the separation capacily 1% increased

because tho mar 2ur okt that an oil drov must rise bvefure reaching the
surface ig rudue d. Th. . ceparator also hac tre advantaye th.t 1t diminiches
turtulence and frveurs gravitational separation. The process 1s less

expensive thuan tle one describted previously,

The CFl tar: 15 like the FPI tank, except that its vlates are

corrugated rather ithan flzt, This fact lcads tn two interesting phenomenas
sliding of the cediments downwards in the circulation sense ard regrouping
of the 0il particles upwards in the counter current. This device provides

& slight improvement ty increasing the hydrcdynamic quality and creating

counter currento betweer the water to be treated and the hydrocarbone,

thus favouring coalescence,
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by ut:lii.re clooreal Codem At remynts suoroae Loy, ST Aaluwiriur calio,
At the wune e, 2 rydreCurton, ape FPUSori, o0 "2 nesersar tn ceemoon

their weiyrt s by wdding; )lime and dominishing the sevel g, rate, [rnouos

case, loa* v o der ratb . .

Air floatin, and 2lectroflatirg 1o carr.ed ou- crly owfiir 4 g
of an wwirt to tre lijuid +~ bt N decuiated, arovhiat th Tierciuttl o
that collect arcund the Lodrecart ng oand 3uspenicd matter may CHPY. tran
to the water surace 4 Y. remved ty & scra)ere Tre microvutileg are
produced «:ther ty the relesce of pressur: or. an effiuent saturat:d w:tr

air at a precsure of 4= bars (air floating) or Ly e relcace of g0

and hydrogen byt - from the s.»faces of 1mmerced electrodes (lesireflad o -).

The flow raite of liquid 1n the floats ;s higher than trat .sed in . A
tanks and voarics from ° to - m/h derending on the nature of 4 Vater, i
degree of tircatment and the concentration of th Tloating agern,

importani that the 21stribtution of tle microbulilce e as uniform -
poosible and the Lydraulic roncentration be ceniynlled, Tn air-fleatine,

the lime corsumption varies between 20 and 50 1/:'.'\' water, the tlow o1

process water reprresenting 20--40 Per cent of the treuted water fluw,

1}/ "Techniques pfiroli®res et pltrochimiques modarnes, leurs effets
sur la production dfeaux r€siduclles® - conference prosented by the French
Government at a seminar in Warsaw, September 1973,
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Irrestect oy 0 spe e rezutts, water, contalans Sroar o omiter,al.
R L S Y R T I R R T T I they ar tindepradat . '
the of9 SR LTepy St v, ther ar i ested
to rocrie s Coeocoott g diers o osxadatien. 1€ the materials are

oL booders LT T ey 0 Rttertted and z 1ow Tiow rote

15 ARG sty Wil g bl canc traticrt to \repare 4he effluent

for 1no.rerun el -,

As war rontiar 3 b foy + TINC, crromiada, coprer, ma...

ranede, nitkel,
cobalt and w3 m an ane s'rorn, inhititors of tre biolo:;ierd drectnent

Ty The Arenaiment of waler containing thare (lomentys s 1

e
.
-

rrocess,  Thor
carri«d out gt oo farately fromothat of othier water in chremleill tlants,

Thie treatrert [ reecco 10 relntively simple nd ie Lased on the precrritat.

of throv wons Yo il - 30104t sediun Lydrox® i solatior (10 ver a nt)

simultineo 0 with 4 The: o) Aire arent (foroous culphats) and SLirring

the sclution vi sue 20720 A94 1 the reactions twre tlace, the hydroxq:d.-g

are seraratad, reoroved by filtration tiiroush & press filter end deposited

in the dum .. Tre watlopr ;o dizcharsed into the etorm scwer, It must be

pointed out that rot .11 the mrtqd hydroxides precipitate at pH 6-73
chromium, cojper and mangan-se precipitate at pH 7-8 and nickel at
pH 7.5-8,
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Mercury saltc

The treatment of water cuntaining mereury Salin o all, carricd ou-

Y

teparatelys In ih.e case, the mercury 1o precipotated wWotn gules -
Wydrox.de and carton dicul hide;  after f014pat Oy the water o od soreea
Bcparately :nto the storm sewers  The cariin disulphode Lo resonepoug
distillation, and the Wercury 15 recovered and returned - W bl tese,

The wastea ape Put anto sonxled containors and depocited Dnogpoog

o8 Ty

arranged ;laces (sr:xr._'(- tangy reirforoed wyth cornerite),

Carton Yrlurg
“

& - e -

The removal of carbon btlack fror wacte watepr s effected vy menrmw, o0
Physical precegacs, Dry carton tlack (hign specific surface) 1o rovisrog
in the settling tank s, where it rises 4 tre surface with the }: h pydroo
cartorc and other lignt sucpensions, collected and ircinerzted, Wettalle
oarton black 13 found on the Tottom <f the settlirg tank ard :s discharsed

i Al of

with the sludge ‘o0 tie sludz thickeners and fermenters.

When the arsunt of carbon tlack is quite large (e.g., in pari.al
oxidation met} ane rlants), the water 15 separately treated, the cartor tla-y
being separatecd according to ithe above-mentioned princiyles ard incincrased
after it has been dehydrated by filtration and compression. 1f the set+] ing
process does not give satisfactory results tecause of the presence of

petroleum products, the ajir floating process is recommended,
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To =ars v vdey Bhe torm Matiete oot ~411) conrstes laree

croas craotlentl eovered woth varioas domest e and cndus trial wasten,
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In fact syvoiolis UV eeet have worked ont o series of princi, les

fer the ralwizicus wnd oreanced derosition of waates

e

Te defloe tre dovanit o areny, A on e followang iters are

Geolesiend sirusiare of the land
Characteriities of the sround-water layers

Dltimane dicpocition of the waste

Fer 17 first wwi steir, 1t 18 nececsary o carry out gone ir:llingce
and deiailed wriilysen, Tre former roquirement Ior a low 3014 termeatiliaty
in tre dep.oic we w1 ono longer so snportant becauss af modern tecnniquen

insulatior w. L reinforend chenis or btitumen, drain.ne v Lere e14)
? < ~.

The orginicoa d:oos1t ~o aceorniished wrth cndustriad €qu.pme:.t
within a w.ll defired porimeteor and undor esant:ruour SUTLTVISION, ta order
to avoid the ceaterirg of the waste, The il water is rontinuously
examired and wonlyoed 1o dotest iy aafiliralions from the deyosite The
orgenined d-, s muy ulse 1aclude »rovision for reclamation of the land
after the diopos.. s broker up, Depending on *he structure of the soil,

the area mey Le used for agr:culture or recroat:on.

Construction of waste rite

Wasie depoasits are usually lorated un non-tYertile aureas around the

industrial chiminzl worke and, :f possitle, where impermeable loess or

marl layers cxist at the curface or siirhtly belows In this case, the

bottom of the storage pit need not be impermeatilized, The marginal dikes
are made impermeable shiclds of impermeable gel. On slopes, impermeabiliza-

tion is effected with stubilized clay protected with sand, 4
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i reads mact Yoon 1.
;z Dotoinre oy SRR DN (i R
It is BOCRLare e e e ey of erourdews o p AR TS L
3 the roxiooms - e TLLL o, e rxELltrate thy e - o I
storage pot I P CESLRY S S B KR & CXCtete A vad.iorotr e Telho
has bLeen e 1, r‘—: Yorore actanlyie e S tle dirent o nnd Tl o3
] flow of water i g .- S TR S S Y I WRTO LD UNAT 1t don s noe
AU ot e oy - ML e Plow wtb cne vern ol
and durizgs non s, e St e vt PAEOCLAIA Y Lt & wates Sl
mirked wit'. rvodigeyael 4 TR e vnin s paranete g s I R A S |
water volume, For s . RNy the velaeidy Vertor, it 1g reces ar. wnd
auffioient 4o dotogogy. BLOWNY Taent the 1 ogitian of the contre & ppoes T
of the rad: —uelig. iond,

The rad.ouctive ;-:‘8' selution 1o ditreduced in e areg by a
vibrat~ry pale driv.pe, e irading of the movem:nt of the radiec-runl.je
cloud throue:r the imvestssated | orous aedran is done by detecting
sounders on th Aramferiiee of 4 cipele cenired on the in wction poind
ind with a radivs dependent on spe Supvosed water veleoe: e The dulectisn
of the centre or gravity or the radioactive tracer jg done by sliding a
Geiger-Miller radiation counter inside the deiecting sounder und recordirgs

1t8 counting rat at d. fferent distances,

It is possible to determine the flow direction by tracing the centre

of gravity of the radioactive tracer, The radio-nuclide cloud carried off

14/ "Radiometric method for the determination of ve locity, flowing
direction and courze of the eround walers", Romania Patent No. 47.;1,?—-1%5.
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trornand zbsorition, aonio ¢xchange,

Trearcners nove concluded that e

iirforence

vetwern the *raro 0 ood water cpevdsy if not adjucted for, may lead ‘o
relative errare wo 1100 as -6 per eennty especially for Jow water flow

rates,

Avplyings

Lo

concertriut i

case ¢f cat.on ex

relaiions

‘A

N

15/ Y. Inouc and W. Kaufmann, Heal th Physigs (1953).
Ty Vermeulen and YK, Hiorster,

Chemisiry (152), n. 636,

1/

H o
Al

t:al equation for the rate of charge of tracer
1
norous mediwe der:ved by {incue and K-auf'na.m.-“/ to the

vtongs, Yermeulen and H:e;*stexy-/ arrived at thas

Industri
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where V' « water gpecd

Vt < tracer sapeed

§ = ion exchanre caracity of the medium
P - dencity of the med.um

¢® . initial concentration of the tracer
P

= porosity of the medi .m

The method and calculations have received pract.cal arplicatisn irn

Romania, where 't has been found to give very accurate results,
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Thie relatiop g bawd o the acoumptaon oy Fropagation b
Waves in a calm an: lsctropic atmoaphere. It does net take atm
adsorption 1nto avcount, which 1= Propertional to iistapce and
frequenc).
wave surfa o,

There 18 also a wird effect that modifis the “haje
Th:3 jhenamensn leads to an increase 1in louinegs
tier points situated in the wind direction and 1 decreage ,t ot

Points un the opposit. direction. To corract for this in cageo

* v .
‘
.
o, (3 SR
[
, Sy
L P
-y
Ra BN b s
+
M N PRV ¢
1 Plasit iy

crheriial
vsphery:
depanie on
of’ ‘he

at ctiervge
servati~n

of or,

alsomt constant prevailing wind, albeit mperfectly, one may ir¢ rodure a
correction independent of frequency of 25 4k at 400 n and $1C 1B at
1000 a. Por Plants 1n contructicn, the screeringe offect of thre tuildings

should also pe considered.

When there are several sources of noise, it 1e aleo advisacie to

classify the sources principal frequencies of the sounds they produces

low frequency (= 350 H:), average froquency (350w 1&., 00 q.)
frequency (w 1,700 Hz).
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of 2‘;0 Ti ,'..n.

Thre me't o 1ol ol TV st pe Yoy crean o materiale at

2l 7 . .
trhe rate 0 0.0 e, rusy o rrctomp, sobe Bl ok, ammeran and Fydrocartors,
The efflier hum 4 flow rate of arent 1,000 =’k and a1 BOD of 1,5C0 kg/t.
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to remove mitrats o ey b oy y Wh R e b e

reein with wromid oooior. Tr pom tare 1L e L R A
soluticr 15 [oper o o0 thr o e 0 SRR LA A RS R S
cemtrat.on 4 alout L ojer Rt L e wme por op e e
ferred to the wmsoniug ratrete - lagmt Wy urtr L r e e

procepne operat  orce

The acit Cr aikaiite wart Wit v N N L L '
exchange recin ar- pent Lo ar PRITAT. Fe b wus 2t 1 it ag L

discharged 1mto the river,
Rry: ing troateep

Samultancously with tn Tirmt gy ERE TS AR & S 3 N T
saocnia content wd high . ow ratee that appe o1 cptin. ... -
continuously 1R the fert.li-er jlant: are Arappe 1 aleals orow,t
sodius hydroxide in ex: oo to ~ompietel, ro.. . 1) w@onive b -
takes rlace at 10'.?0 Cwith steam .n the 41 illati v * wer, “he wmucr
and water vapoure arc condcnsed 1n the Torm of weor.s water -avin: :+  n-
cemtration of 1%- 0 per cert smmomia. This smonia water ip reuce: w.' .1
the same corplex in other mamufacturing procepcer apd 1A the ti0l 1o
treatment .

Afaenic

Praa the carbon diez1de washing towers i1 the wmonid plamt, ‘1
following waters with arsenic comtemt are obtaincdi comtinucus coni nr .o '
rain and washwater frem the Platforms, waste water revulting rem a2 (it 1t |
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In the lower Teetiomg which an phaped like - truns wted con g g
flateted ey o f refactory lumie or grave Iy the water jo
ard the roerg b turted, ancegletoly op . @pictely dejerting on Ly

Fuartity «f prrary oy introbice . The temperuture S oip 4k S RESE

In the sppor o ctien, cumplete burning takes place 1p the Frecernce of

, _ X o C -
feoonlary alr antroluced targontial through two ncleg, 150 arart. The

PR ]
teaperature so about S00° Q.

The methane— 10 bormor that inatially preduees g tamperature ~f gt

Teart BO0UT C and mainta.ng it uring the waste incineraticn ig ylaced 1r

the lower jart of the SVAPOIILICN-TUIiIng area.

Follutant: rrom ioivmer tyagot ey

Fro-treatzont

The pre-trent=ont of the wirle water from moncmer and pelyvinyl
acetate production consiste of a foaiTer suspensicr scpzraticon ard a ;H
ad yjurtment of the fiscrarged water with calsaum kydroxidae The Fclymer
suspension, rettled 1n a local seitling tank, 15 extracted and deposited
separately in an appropriate *torage p:t. The water is +hen given a

mechanical-chemical treatm. .
Mochanical-chemical t reatment

The water first }asses over a screen where the coarse material ic
separated out and nechanically removed., Further on, the water passes in‘o
& sand-clearing bazin. The separated sand is diecharged in batches Ey a
mamnoth pump. The water is treated with calciua Aydroxide and directed to
the primary settling tanks. These are fitted with hydro-elevators for re-
cycling the sludge and scraping bridges removing it. They also have
collecting systems for the hydrocarbors that happer to appear after local

ireatment and separate out in this stage. The lime-milk suspension 15 fod

by pumps controlled oy a pH-meter. The sludge that was separated in the
settling tank is removed by gravity to the pumpirg station and then to the
ash dump.
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Yot oot oo otemoane Uhe v vt caiohury e under
asvtooteer by totblino. ke IS S B Jdoiam sulihate formed
LAY T L T S R R N N S A ot e The sludpe 1
sent 1 LTSI

The irestment yoeit ot o ot oo per o cent of the organice

cent o aton, Per opeoral cat ~oobars), either step may be

ronm, 10 vt oty 0 ot i for bath steaay and

Moo

ATy Calur DivWs (Cede TuIL v : N ot of twe tanks
cperet Lo ollornuloly vt e 0 % nowvwe aeration turbineo
gounied rn Soutle an erior LY o st vermialicre  The homogenioeod

waler 10 aooed to 2 oo v o 0w - and then to the biological treat-

ment it e

Bicloeri ax troeoataont

o

Nutriento corntainins rroovi oo snd ritroren are added and the water
ar: artivatea-giudoe Toctare 1o oot oy o turbines provided with suc-
fic. t Toce OF the *o0.) velim - 1h e tanks (41,500 m0), T5 per cent is
foer »Vvo vratreiondl Ao tmenty sy - v et ror getivated-slud.e regeneru-
civeen ooy en rate of 2,500 kg/h, a BFCD of

a
0.6u+ .hg/m’/da;,’ can te randlcd.

T
n

ticne wilh wn over-

The phocphoruc ard nitrogcer romiired for the nutriticn of the micro-
orgeniams are qmiven in the form o codium jhorphate and ammonia water,
respectivelye Thae pocoyorticnin, of ihe nutrients is carried out automati-
cally depeniing on lowcding znd 17! w ratess The gield of the biologicul

treatmint is 90 ver cent of the inpul BOD.
Secerndary settling

The water and activated sluipe mixture ig gravitationally guided to
the secondary settling, accompliches in circular settling tanks equipped

with scraper bridges. The scparat. | water 1s passed 1o the third step -

a mechanical-chemical 4reatment.




- 61 -

The geparated activated Slulpe e el v o A T
meunted on the Loraping orides and 10 directeg to CEMRAS N A SV S R
from whe bt g ittt the aoratior tars U LS L
The slusne exioge Lo Teved Ly oravaty to tro LIRS A A T HEERPRASE

in the arnh dumy.
Tertiary mecturical-chemyca: treatnent

In order to anoure a high degree of treatmert, a firal ficosulutiop-

nettling step 10 rovicrds, The cquipment consitic of the rececsap oo

[ DaN]
o 4

-

action vesoels an tweo tertinry oottling tanrs. Ire treatod water o
drained throuch a flew-rietered channel te the treataa-water ccllonter, 4rd
the chem:cald slutee fomed 1z discharged pravitat;onal Lyt the run

further cn t¢ the agh iumgp.

Corrosicn yretl o mo

Corrosicn jrerlome arrear ir these plants, erpecially at ire ammenim-
lon recevery unit, where spocial acid-resigting iteel must te uzede In =ha
moromer and ypolyn.or plarts, the offluert settling tanks an? catchmert
basin: are lired with acid-recisting uricks and the fittinss, cante, ¢
and pumps are manufactured cf special acid-resisting steel. Ir the
mechanical-clemical and t:olegical treatment, the tanks are protectei ty

&n epoxy-resin ccat INg.

The influent conduits for the industrial waste water are rade cf £l ra—
fidbre reinforced tolyester, and the rcagent preparat icn, proporticrnirs,

feeding and transportation cquipment is manufactured out of cpecial steecl.

Process contrel

The entire waste water treatment procees is controlled frem a central
control room where all the data ig recorded by instruments. Depending en
this data, the plant may be operated automatically or not by remote control.

Second example: A petrochemical complex consisting of moromer
production and Jroceosing plants ang wn o1l refinery

The second example analysed is a petrochemical platform consisting of
& refinery, pyrolysis plant, plants for the separation of monomers and pro-
duction of polymers, polyethylene, polypropylene, polystyrene, complemen-
tary plants for the manufacturing of other products (acrylonitrile,
sthylene oxide, glycols), and a carbon-black plant.




The main cortwarnants that nay bt fourd in the waste wat: r are the

follovin:-s

lx;cri"“ oS worlum o hotro Doy e i Sul Ly vodiun oarbenate,

calvaws ohlorodey ulpnurie oty titanie . iox g
Orgamy ot v onvenoy ethylbenone, 40 teyll noie, eth,lone glycol,
et ein o - . A
ethyl slcchely methanol, N—methilpvrolidcne, cjanogen chloride, hydrc-
Cyarlc ey giveomatesy dichlorhodrin, 1etnaclamine, acryloratrilie,
o:lg, polymer sucpensions
. . . ‘o : W
The avernge hoeurly dicohars of 4o o fTurt ie 1400 m” ana the BOD
. -~ [
load iz 132,0C0 k¢o/day.

The limit vuluco imporad on Cocnareer irts the river are the

followirgs

BOD 10 m¢,1
COD 15 mg/
sulphidec and hyiregen culgphide 0O

phenol 0.02 mg/l
mercaptan 0.5 mg/l
oils 0.3 mg/1
pH 6.5-86.5

On the baris of these data, the following sequence of treatmonte was
adopted for the trcatment of the waste water discharged from this petro-

chemical complex:

Primary (mecharical-chemical) ireatmcnt
Secondary (viniogical) treatment y in two steus
Tertiary finishing treatment (physical-creaical)
Sludge treatment

The treatments comprise the following operationat

Ezm‘ ry trcatment

Homogcnisation A
Neutralization

0il separation

Flocculation and primary scttling




PR e

- 63 -

Secondary troatm rrt

Aeration 1
Sludge regercration
Secondary settlar od
Avraticn |

Secondary o ttling »

Tertiar, +ro itmorns

Secordary flcioulation - tertiary cettling

Filtration Trrougs sand

Sludpe trontront

Thickening
Filtration

Incineration

Description of the treatment operations (see Figure 11)
Primary trcatment

Homogeracat cn of the warte water froc the refinery and from the

petrochemical cenplex takes place separately. This first Stage alsc
includes a primary separatior of the oil products, which are directed
towards the slop separators. The homogenization tanks are circular ir
shape, have a 8Craping bridge and are calculated for a homogenizatior
time of 4-1.9 he The I.omogenized effluents are discharged through two
Pipes to a single pumping chamber. Their flow rate is automatically
maintained constant.

Since in this oase the ‘wo homogenization tanks discharge at a lower
level than the neutrali:at ion unit, it is necessary to use pumps - in ihis
case helical pumps to convey their discharges to neutralization unit. If
the ground permits, situations like that should be avoided to save tne expense
of pumping.

!eutgalizat;’ on takes place in a rectangular tank by adding sufficient
96 per cent sulphuric acid or 40 per cent sodium hydroxide to make tie

water pH at the outlet 6+5-7.0. The tank contents are stirred by air

blasting. Average neutralication time ias 10 minutes.
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The peutralie by op reagents are auvtomatically del . veypes from Lhegr

IS

storaee tanke by jrog origoning junps according to the andication: povern Ly

the jHeler.

The newtridio 4 water then pacsen imto a circular il predgae serarateor,

CoS moun disneter, riude of reinforced concrete and provided with a coraping
tradge to coilect the oils irto a hole on the periyhery, from wh.ch they
are gravitaticnsdl, dischareed to the final o1l product separator - SEi0pZe
The geparatod water flewn threush ceveral slits mode in the cefarator
will and anto the flooculater. At the dicchurg: roirti, lire milk ig auto-
maticaily fod inta the water L) proportionings purmps te btring the pH up to

10453 the recidence tiae ig atout 50 minutes.

Flocculation =) Arinary oottling is achieved in a circular tank,

concentric with the oil yproduct Separator and divided into sections, where
the process cperutions devcopited telow take place. The inner diameter is

2¢5 m, the outer diumet Ty 3 Me

In the first circular cectior, the orthokinctic step of the floceula-
tion 15 effected under fact stirring with ar amcunt of ferrous sulthat 2
automatically determined by the flow rate. Then, tke water passes into
the second concertric section where the perikinetic step under a slow

stirring takes place ani the flocs are formed. The flocculation time is
10 minutes.

After flocculation the watere pass through a flattening and quicting
device into the primary settling tank, which is conceniric to the petroleum
product separator and flocculator, and come out through a collecting drain
into a surge tank. Inside diamecter ig 30 m, outsiic diameter 45 m. An
extension of the scraping bridge of the petroleun product separator works
simult anecously in *he primary gsetiling tank, collecting the sludge into a
central hole. The settling time is 100-110 minutese.

The collected sludre is passed to the sludge tnickener by vertical
punps. In this primary treatment, a decrease of 4 per cent in the initial
BOD and 20 per cent of the initial COD is obtained.




Seovnaary o dtment

Tootbh e : BRI B atmert, the arpanie Joad 16 de-
IS S SO i o A Colaereecmaiiane.e 1o the water 1e
et A Sy s e sl v atrent ConoL e of twe aeratons

[N P

Acr oo To T 0 wate e pumired Yy vertical pumg o from the rrimary
RO S T B Cre s tronnt e cuctenn of the aer tyon Lank, o rectan-
JUral Ledia.r - S coalno el e v cenparttert, ot whioh
the wiier oo ; L coooartriiut ol cactaemie Jhe wration g
atio L ' N N A

Thooooio oy fed dnte the pump o suttion tank, conmot of

FRownuTue wn Cne Rl Tracedn rhocthate and nitrogsr n the fapu of

anb.onliy Yool tiraiLor 0l L oper cent phocjhiorus and por ocent

nitropen o o o e cadnarated 50De This step has 70 per cent yield
faroa tot,, ‘ ST Tniout 4l total volure about §,8CC m7,
-, . . P2 :
Sruddnhoron Lt s 0y rniTTe aiggenation 2wt O, kWY, and over-

all commar oo v te 1 oo et 1, 00 kefauve  The ucrated waters come
out through wcones wor=1 o0 covien and o1l Treely into the firet aet of

secerdary oolilirc U oraa.

Sludge from mne sroondory cetdlirg tank ic recyci<d into the aeration
tark by o a0l ol pump oore tepororated Ly aeration with the turbinee, the

Biulge uelrg 1in, io 0 Iioro Yo oryion cempertment 3 by dicckarge chutes.

Seccrdir weielinr 1. e tiologicully treated water with about

4 kg,/m} actilvated sluaee to 12y imirocuced mt o two secordary settiing
tarkgy 10 m ir diwr otes, iites with scraping vaadges ana faal gludge
draing. The settling time is avout 2 h =znd 15 nimiece  The water is
drained throurh a poritheric refuse spout 1ipto a surge tark, frow which

they are guid 1 towzv i tie uocerd aoration tank.

The sluige is ccllectod by the scraping bridge irto a central tark

where it ralls frecly into a curge and ic sert as recycled sludge kack to
N &

aeration 1 or as exces: sluige to the thickener.




- t'{ .

Acraticr . TV owate s frog o CRBar wett oy e s

the ot cp wtipr weratror o through ilcah e, “hte o,
A ‘noacrit o Iy, nertoern - vy turtinen, v oo e eovs eyl
Yy heos al yuy oo vy s tthine L Aftes & drrator 4ipe o

4 by the yrelt 1s apegt A per cente The rver-al: surface of ¢j.¢ comy ot~
ments s 1,7 0 mY, tetal velume TG ms, cludge oncenmtrat,on 'ug/m",
rpecific oxyperat orn ke /kﬂh, Wl ever-all o orourptior rac. of oxyger

1' ))('{J F.’",//’ iYe

The arrat i waters P o throush a cortant-1.vel devi.e an: gl

freely into pee Lraary cottiire tanx ..

§o_-* apdar. e 44100 0 g ticlcmcally treated water, ~cpe EPE A8 74

!
3 kg/n activaten sluipre, 0aully emters a fircuiar tapk, 4% - oop liamnter,
for secordary :ettlip- 2y .70 fitted with a BCraping briige w- 3 fact

slulge iran. The nettling time i L b oorpd 0 minutes.

Prom s perijheri: refuse £1out, the witer .o gu ied thro.g. a g.rge

tank towarls the teyt rar cettling “anke Withir the surge tanr, the
witer i alkalizof with 1;r - rilk to ;4 9,

The sludre from settling tank . ig gravitationally irained into 1
girge tank, from which it :g distrituted as recrcled sludge to aeration 2

by pumps or gravity ard as sluige in excess to the sludge thickerer.
Tertiary traatmert

!gcc-g:lagy floculatior - tertiary gettli_n.g. The a"kaline water from
secondary setiling O emters a surge tank next to the tertiary settling
tank, where the orthokinetic stage of flocculation with ferrous sulphate

under fast air stirring takes place. The water, mixel with the reagent,
axially enters tne circular tertiary settling tank, 12 m in diameter,

where the perikinctic stage of flocoulation takeg place (duration 12 minutes).
The air required for vigorous water stirring and oxidation of divalent iron
to trivalent iron is provided by an air blast mounted on the scraping bridge.

Prom thie scct ion, the waters pass through a flattening and quieting
device in the settling tank proper, 35 m in diameter, where the sludge is
scraped into a concentric hole and drained hydrostatically towards the

sludge thickcner. The settling time is 90 minutes.




' (SR U i AN
i [ ty. i 4 .
e — — . L4 tray vy f a8 TR Y
B be L ' LN
R U D O S RN A Y T i the
crot Prory et b e trachar et p 0 ti s pivep,  The
: ' te Voad th Ciirrat. 1 rmte 1 Akt
w < U S B (TR JUF NCRPEE K O B papel from
. tmmd U e fre ot voGe after the
LY SO T e ooty amtior Lo frviter bl Ahree aar tlamte
1% SRANEY: (S [ [1 Ao,
Siulgr treatuent

y - - . ~, i .

Tt t thoet mivtge U te procesoed Lo atout 2700 2 fday. is
con Gt Ty o oo 2t the Sramary, sccondar, v .orotion) wxd tert iary
treatooito, tToarm trrer it omct operations ainvolve 1 oin sludge trcat-

vt TR e ari o relneratl ono

Thoekeni o “"he slidme omters the thickener by #ravity after it has
tren Ccolliotvt i @ surgr taie froam the above-ment)onsd aources.

After a rnpy oottlips ¢t ateut S hoarp a parallelep.ped thickener having

a volunc of atet 00 m ‘Lo wludge reaches 4 per cent concertiration and

is colMeted In & erird noie Ly means of a sCraping tr.dge, the water

biang mturne: e tne  runar, otep of the treatment Cytlee

Fultraticne rarther on, tho sludge im pumped to the filtratiom unit,

where, »fier wili- or of 1§ Tarte
sulphate 40 100 porue dry . ludpe,
having & total SAC m,

The filtrate joins the water from

wriace of

of lime milk and 20 parts of ferrous
1t is filtered through six rotary filterc
and attains a “on-entration of 20 per cent.

the thickening step for recycling.

The sludgee paste from filtration is passcl to a methanc-

In('xEcra‘. 160

fueled rotary incinerator having a capacity of 7 t/h. The ash ohtained
(at the rate of about 30 t/day) iz deposited in & mpecial waste dump.




lrocus mtp]

Comtpal .t t}e Pre ens Lo jrevided Ly automatse = ariremernt andg
roordorng of ot ra) paraget e re threaghout tha o ratizr, automat.c - orirel

of the jroces. ptiepe 44 Fupervision apd aptervintion :; the cperater from
a cemtral cortr ol pane).

To prevent  orroeion dus to 1148 1n tle warle water and the added
resgents (eors terrous Sulphate wnd eulphuric acii), the parts of the plant
Bulject 1o mcr eftects mum i prctectel ar folizwes

(8) Epory rerin coatirgs should e apjiled to the entire primary
treatment avage

(b) Acid-remistamt brick limirg should be provided for the primary
Feagent dissolving unit, the reagemt preparation and feeding unit, the
ferrous sulphate tankr and the Frocess channel a3

(8) ™e stirring devices 1n the ferrous suljhate tanks must te
constructed of stainless gtecl.
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4 * 7 /0
hr\m [ O . a [ R
e i - . e PU A
1 ‘ 3 4 cC 6
e ————— e e i — et 1 e e e—————
Lo Acsve 2070 acciube - - 5

Jeo Ao i - - 1¢6C
Zeo bl et () 160 525 -

4o Lyl oooLaue (gee) 125 550 -

Je 7 dpTipyl sestate - - Coo
Te  BUL L Gt - - 2C0
7o utyl SUune () 150 710 -

SeooOul ocoatie (e 20¢C <=0 -

Co LUt .l revuite (tart) 200 350 -
10, Ju) rlisetorropsl eontate - - 2
11, Sup0l ooctnee 400 140C - 200
12 nihylilycol ucetate 100 540 X =
13. hHexyl acetute (rcec) 50 300 -
L4 Icoa iyl ncarcve 100 525 -
15. Icob .yl aceti e 150 700 -
16s licproup;l wrotat. 250 50 -
17. lNethyl sceteie - 200 610 1co
18 lethyl:lyeol geetate 25 120 X =

R
_a/ [#tters an thls colurn ;rive additional information :bout the nnoxious
aterials or heip "ootea Jtates lirit vawes, as followas

X = Striking toxicity C « Carcinopenin
P = Threshoic value CE = Carcinopenc experirentnl

_l?/ The Ietter x 1n this colurn means that in the USSR staninrds, the
material is sa1d to have striaing toxacity.
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1 ‘ : N S )
19« Froyl vt (1) 200 L -
FAUP FUVIID ST - - ~CL
€le  Vinrl acety:. 1C o 1C
cle  Accionunil
23, €ycyh I1thplely din, tpoe
qu.nolei:.a
4. Acetone 1¢00 4C0 a.C
25. Acotone cyanohydrin - - Ce9 x
26s Acetonitrile 40 7 10
27« Acetophenone - - b) x
28. Isopropyl acctoxycarbtimate (n) - - 2
29. 2-Acotylanirofluorene - - XE -
30. Acetic acig 10 2% 5
3. Acrylic acid - - 5
32. Amino-ocrantic acid - - 8
33« Aminopeiargonic acid - - 8
34. Boric acid - - 10
35« Hydrobrozic acid 3 10 -
36« Butyric acid - - iC
37« Caproic acid - - 5
38. Hydrochloric acid 5 ? P 5
39. 4-Chlorobonzophonon-2-carboxylic acid - - 1
40. Chloropelargonic acid - - p)
4le Chloropropionic acid - - >
42. Hydrocyanic acid 10 11 x 0.3 «x
43« Hydrofluoric acid 3 2 0¢5
44, Foruic acid b 9 -
45 Metbacrylic acid - - 0

46. Nitrio acid ] S -
47. Oxalic acid -  § -




! 7
acad -
Yl -
50 TooL o eid -
Yie anlo lucoilc acid -
e a1 law tac Lic Loda -
. i 0 g -
SCe 4 X 0.1
56 AL e -
B3e BUY ) orilove -
5%¢ Ethl o ilute 25
6Ce let: vl --rrilata 10
6le Acrylcen.iiils 20
62¢ Fi; rav.dine olipat -
63 Aai .di:_trile -
64, Acetipr ..ylic alcohol -
65 Allriic alcchol 2
6€. Anyvi.c -~lcohol -
67. Buty! aleohel 100
68, Butyl clcohol (cec) 1,0
6Y. But;l zalcohol (tort) 100
70. 2-Chlorceihyl sleohol
71. bthylene chloronydrin
72+ Crotonic alzohal -
73« Decyl alcohol (1) -
74¢  1l,3-dichloricopropylic alcohol
75 Dichiorohydrin
76« Ethyl alcohol 1000

e T T

' 5 ©
- 2
1 -
Cel x =
1 )
- Ol
- Oel x
- 2
- 5
C.25 Ce?
03 x =
- 10
100 X -
35 x 20
45 x 0.5
- 5
- 20
- 10
5 x 2
- 10
300 10
450 -
300 -
- 2
- 10
1900 1000




89.
G0.
91.
92.
93.

95,
96.
97.
93.
99,
100.
101.
102.
103.
104,

rurfuryl alcohiol

heptylic alcuhol (n)
Hexyl alcotal (n)
Isoumyl alcciol
Isolutyl alcobiol
lIsooctyl alcohol
Isopropyl alcohol
Methylamylic alconsl
¥ethanol

KNonylaleshol (n)
Octarluoremylic alconol
Octylalcckol (n)
Propargyl alconol
Propyl alcohol
Tetrafluorpropylic alcohol
Triflucrbutyl alcohol
Trifluoretnyl alcohel

Unsaturaited alcohols from the fatvy
alcohol cories (allyl, c.otonic)

Acetic aldchyde
Butyrelachyde
Chloroacetic aldehyde
Crotonic aldehyde
2-ethylhexaldwhyde
Formaldehyde
Furfuryl aldehyde
Isobuthyl aldehyde
Propionic aldehyde
Aldrin

200

200

N e

wn

2€0

20

450

100 b'e
260

3C0

0025 X

0.01 x




118,
119.
120.
121.

122.
123,
124,
125,
126.
127.
123.
129,
130.
131.
132.

£
=t e e e e e el e C e e eme o
alunin. { i)
Aty ¢ e an
Ao hrLl - un

frincoey uwli,natic amiages (07-69)

A

s ESEE TP IR I, IRy

CoCen arvy alishoiic szines (Clj-cl9)
Alplau=uninosnthnrajuitone
4=Alinouiphenyl

2=A.li0e hanol

nthanolanine

S-A;iuo-o-OXv-;,fqiltrcm-l,a-
rephtonuinoniine

B

iroplestics (powaers for mouldin)
2-Luino, yridine
Aninopyriridine

2~Lc:hylnu-amino-i-otoxy-
Lethyl;yriuidine

Amino alpha-trirluortoluene
Annonia
Anmonium (svlpueamate)

Amionivn sulphamuice
Anabusine (sulphate)
Acetic anhydride
Arsenious annydride

Arcenic (arcenious anhydride)

Arsenic anbjydriae

Arcenic (@rcenic anhydride)

Boric anhydride

0.5 2

50 35

\n
3

v e e

Ol




135, Boron (oxj .a)

134. But.yl cnhyirice - - 1
135. Caruonic arc.ydrioge 5C00 5CC0 -

136. Chromic anLydri le

137, Chrome (0xi.e hexavalent)

133, Maleic anhydride 0.25 1 1
139, kethacrylic anhydride - - 1l
140, Ththalic antydri e 2 12 1

1. Phosphoric anhyd: ide
142, Phosphicrus (pentoxi .e)

143, Selenious arhydride

144, Seleniun(dicixide)
145, Sulphurous annydride
l46, Sulphur (dioxi .e)

147. Sulphurie an nydride

143, Sulphur (trioxiie)
149. Aniline S 19 x 0Ol x
150. Anisidine (p) - - 1 x
151. 9,1 .~Anthracuinone - - 5
152. Aniczidine (o~ and p=) - 0.5 x -
153. Stibium and compounds (Sb) - 0.5 -
154. lletallic stibium (under powder form) - - 0.5
155« E£tibiunm (fluorides and chlorides

IIT and IV cxpressed as Sb) - - 0.2
156. Stibium hydride
157, Hydrogen stibiate

158+ Stibium (oxides and sulphides III
powders, expressed in £b)

159. Stibium (oxides and sulphides IV
powders, exproesed in <b)

160. Oxygonated water = Hydrogcea peroxide




1 . i .
16le Ciivo» _ov solubl o eon | oun g - Vel 1 -
162 A oniic caL ot oo e ey d

(0 AL, wxee Ll YN oY SR A S RN - O, -
1600 frionic (o oeriope HUL S rranie

annodrloo) - Co#
164, Arsine

Arsoni: Led hydro en
165 oty oon S ) o) H
U)o B A ] \P‘u_;c [ 2008 € Cb )O -
1. SRIo o (ool Le) 5 Y i -
16%e liitru en (vl ns) 2areceed e NC. - - 5
<

163, Iitro_en (Urilluorinae) 10 oY -
16%. Tsc,roirl nisote - - 5

—
~2
(@]
.
s
]
C
F.J
o
]
s
i\:
—
N
ny
\n

110 -

172, Barium (oolutle GOl lanGy) - Ce -

172, Benzerne 25 a0 Px ¢

@]
!
!

<
1

174 Benziiirne cor. L1t

175. ZFucl garolivelolivung,, cracking,cte,

expressel in C) - - 100
176. Sol.ont gasoline (erpressed in Q) - - 200

177. Benzoguironc (p=) 0.1 Ot 0.05
178, Berilium - 0.002 -

179 Berilium and ccngounds (Le) - - 0.CC1
180. Boron (oxide) - 10 5
181. Boron (trivronida) 1 10 -
132. Boron (trirluoride) 1 3 P 1
183. BRBronine 0.l 0.7

184, Bromine (pcntafluoride) 0.l 0.7 -

hX )

185. Brombenzeno - .-

186. PRromchloromeuhane 200 1050 -

137, 1,3 -Bromchloropropane - - 3




1 ¢ 3 4 > 6 7
1dbe Hroueline 200 590 5
139« Prowethylene 250 11¢0 -

1yCe frocotorm

191, Trivrowcac vhane
19¢. Brocome:hane - - 1
193. Browtrirlucrethonce 1000 610C -

194,  othyl bromi.e

195, Bromethune

196. Lthjlene bromjde
157 1,2 Dibromeinune
198. lethyl tromije

199, Brouwometnane

200. Vinyl broaide

201, drorethylene

202, 1,3=-u.idiene 1000 2200 1C0
203, 2-Butancne

204, xeihylethylketone

205, 2-Butene - - 100

206, 2-Butoxyethanol

Butylglycol
207. Butylamine 5 15 Px 10
208. Butylglycol 50 240 X =
209. PButylmercaptan 0.5 1.5 -
210. 2-Butylthiobenzothiazole - - 10
2ll. Butyltoluene (p=tert) 10 60 -
212. 1,4 Butendiol - - 1
215, Methyl butyrate - - 5

2l4. Cadmium (oxide)
(vapours in Cd) - Ol P 0.1




-r
(%]

motellic powders

cualiag)

s

Cudiivm
colulle

Cadaiun (stoarate expressed in Cd)

’

Lalcite
Coleium (erconiate)
Calciwm (carvonate)
Calcium (oxie)

Calcivwm (sulphaie)
[ - . [y

gypsun anu plaster for mocelling

Chlerincied cumphene

Gl o

camzhul (synihetic)
C-urolactene

Carvuryl

Cyclonexylamine cartonate
Celulivese (paper tTibre)
netueno

Chlerden
Chlcerine
Chlirine (dioxi.uw)
Chlorine (trifluoride)

nethyl chlosoucetate
Alpha=chloruzetopher.ons
Chloraniline (m=-)

Chioraniliine (p=)
Chlorobenzene (inono)
Chlorobeunzol malonoritrile (o-)

2="hloro«-4,G=bis(diethylamino)~-
1,5, triazine

2~Chloro~1,3-butadiene

- Ll

3

-e e

0.1
C.1

0.05

75

0.0%

25

3

10
0.9

0.5

0.3
0.4

0.5

5C
0.4

W
P19

0.C1 =

0.1
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251,
252.

253,
254,
255.
256,
257
258.
259.
260.
261.

262.
263,
264,
265,

266,
267,

Chlorocyclohexune
l-Chloro-2,j-epcxypropano

spichlorhydrin

Chlorethune

Chlorcthylene

Chlorphgid zqnc..

Chloroform

Trickloromethzne
Chlorozethane

5-Chloromcthy1-l-furan-
carboxylate butyl

Chloroacetughenone
Chloromeihyltrichlorosilan
Chloronitrobenzene (p=)
Chloronitrotenzene eand derivatives
1<Cbloro=-1-nitroprogane
Chlorophenol {p=-)

Isopropyl chlorocartonate

1000
200

100

3=Chlorophenylcerbarate isopropyl (n) =

Chloropicrin

Chloroprene

2=Chloro~1,3=butadiene
3=Chloropropene
S8hlorostyrene
2<Chlorethyl chlorosulphamate
Chlorotene (chlorinated dycycle

compounde)

Diethyl chlorothiophosphate
Dimethyl chlorothiophosphate
Alpha-chlorotoluene

210

---—-------—

50
30

0.8 % - @ o deg

n*

0.5

O.} x

0.2

0.5
0.5




! ¢ 5 45 6y
20u%e (Ghl Teltliluoeropropone - - 1. X
270, Aciyloil chl ri e - - 043

271e K111 Culorlde

£V S=lnlor. wroieng
e AlmOni Cchiiart le WL ) - 10 -
cvte  benzunyl chiloride
275 Alphic-2ichlurotiluere
o <Yt e Fungowd ehleril, e e e et e 5"""".'*
2Y7e Fencyl ciill urise
27 3 Alpha-chlerotolucne 1
l
27%2. wserzal chloride
230, slphu-dicnloroteluenc

28l. Cyan chioriio L. - 0.1

232 o D=etoy~pnanylel, 2=tiinsots Chann
chlorice - - 0.2

282+ Ethyl chloride

284, Chloroeti:ane

e85« Ethylerc chloride

286, ly2-dichloroethane

227. BEtayliden chloride

238. l,1=Dichloroethane

24%. lsobutylene chloride

290. 1,2-Dichloro-?.’-methylpropane

291. DMethacryloyl chloride - - 0.3

292. llethyl chloridse .-
295 Chloromethane

2% . MetkLylcno chlorida

295. Dichloromethane
296. Phenacyl chloride

. Alpha-chloracetophohone




R A

293, l’i,;lyvinyl chloride - - 6

29%«  Progylens chlorile

300, 1,[_’-Dicl.lnr'o;;rci-;nc
301, ’l‘x*ichluroacebyl chloride - - 0.1
302, Vinyl chloride
30z, Chlorethylene e e PPN
304 LePtiury Wi %hromate

(exp.ecsoeed iy Crcﬁ) - Oel Px -
305. Cyclohexylenine cliromate - - 2 x
306. Chrozotes end dichromates

éxpressed in CrQ, - - .01
207. Chromium (retal and insoluble £alts) 1l -
308. Chromium (sore insoluble salts) - 0.1 ¢
309. Chronmiunm (Cr 111 hexzhydrated

chloride expisessed in Cr05) - - 0.01
310. Chroajiun (bexavalent oxiie) and

chronates (expressed in Croj) - Ol -
31l. Chroniunm (hexavalent oxide) - - 0.01
312. Chromium (soluble chromous and

chroanic salts ig Cr) - 0.5 -
313« Chromium (sulghste ang ammonium

sulphate) in CrO3 - - 0.02
314, l-methyl-#-diethyl-carbomoyl-

pPiperazine citrate - - 5
315. Cobalt (vapours and Fowder) - 0.1 -
316. Cobalt and oxide - - 0.5
317. Cobalt (dicob_a;t-orthoca,r,bowl) T e e 0,01
318, Cobalt hydrocarbonyl and its

decomposition products (in c0) - - 0.01

319, Colophony (decom; 08ition produbts of the

welding bars, exprossed in

formaldehyde) - 0.1 -
320. Corundum (Alzoj) - 10 -

32l. Cumaphene - 0.1 -




200¢ Crerolr (LMD ioomore) 5 2. X -

2% Sy or - - 1

Sle  Top o Lvnoare) - Oel -

265 Copper (Lowlor ond nict) - 1 -

Save Copvr oitlendorophenat o) - - 0.1
327, Cuulne 50 24, x S0

5238. rrae cyananide - - 0.5 x
2é%. Allyl cianate - - 03
220, llethyl c~cyanacrylase 2 8 -

231, Cyano_ 10 - -

232¢  lronides (exporessol in Ci) - 5 X -

222+« lrunides (exgooesed in tCi) - - 0e3 x

324 Eeuzyl cyanice 4
525, Frienylacetoriirile

22C. Vinyl cyanide

337. Aciylonitrile

1050 80
2CC -
200 10

2323. Cyclchexane
339. Cyclohcoxanol

340. Cyclohexanone

. 88 8

341. Cyclohexanone-oxime
242. Cyclohexcne 300 1015 -
343, Cyclohexylanine - -

AV

244, Cycloperntadienec ‘75 20C
345, 2,4-D - 10

346.  2,4-D (butyl-astcr) - - 045
347. 2,4-D (alpha-chloro-crotylic estor) - - .1
348. 2,4-D (octyl ester) - - 1

349. 2,4 (aamonium salt) - - 1
350. DDT




551, dueican

35¢. Dacatoran

2%« Leculine

o4e Demeton (rixsu:e of O and 3)
Se Dumeton-methyl (nixture of 0 and S)
356. hthylane;lycon diacetate
357. Diacetonalcokol

1,2 Diaminoethune

Diazonope

Diazomethane

Diborane
Dibromcblorotrifluorethane
Dibromdofluormetnane

1,2 Dibronat:ane

Di bromouotlhane
1,2-Dibzamopropane
Dibutyleuinoethanol (2-N=)
Dichloroacetylene
3y4~Dichloroaniline
Dichlaromothylbenzene
Dichloromethylnaphathalene
5,3-Chloromethyloxacyclohutano
Dichloromethylxylene
Dichlorobenzene (o-)
Dichlorobenzene (p-)
Dichlorobenzene
3,3-Dichlorobcnzidin¢
1y3=Dichloro=2-butens

Dichlorodufluoromethane

.--’-.----—---------------—-—

50
10

042
0.1

100
25

O.1
O.4
O.1

860

190

14
0.4

6 7
160

0002 X

0.1 x
50

2




R

e

l y S <y, - A4 1'..’.:,'1}‘{:/'.‘&{.!;

“"ic.loroacetone
1,2-Dichloryeyene thyl-propane
2,3~Dichloro-j v4-nraphtaquinone
3y4-Dichloroni trovenzeng
l,l—Dichloro-l-nibroetnane
Dichloroctafl.uorcyc lonhexane
Dichlorophanyl"&, richlorosylane
1, 2-'Jichlu1-opro;¢ ane
1,3-Dichlorpropylene
2,3-Dichlo?93v9;qune
Diéhlcros tyrere
Dichlertetrarivere thane
Alpha-dichloro tcluene

Alpha.Alpnai.-d ichloroxylane

Di(chloromethyl)Ybenzane

I

toin -

200

1C00

1000

79C
4200

1740

L B . N

10
50

20

Ce5

0.5

-

10

w

i
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Aloe  Acotylen. dichlorice

4G4y, 1,;.’-.')5,(;2,11.rf)-m,:‘ylmxe
41C.  Dicumylme il ina - - 5 %
41le  Dic clo,rnidiene - - 1 o
412+ Diclirine - 025 x  0.C1 »
413. Dietnylaaine ) 25 75 30..

414, Diethylaninoetl.unol 10 50. x &

41%. Beta-Diethylumin sellyluercej tan - - 1 x
415, Dietuyluenzene - - 1¢
4. Diethylenetriacine , 1l 4 X =
418, Diethyletanolamyne ';
41¢<, Dietuylarino=et:. <l
“Zve LCihylrate perfluoracetone - - 2 X E
421. Diisobutylkesone 50 290 -
he2. 4,4'-Diisccyanate dithenylzetiane 0.02 02 P =
423, Hexamethyleno diisocyanate - - 0.05 x
424, Toluylene 2,4=diisocyanate 0.02 Cdd P o
425. Toluylene diisocyanate - - 0.5
426, Diisopropylamine S5 20 x 5
427, Diisopropylbenzene - - 50 x
428. Dimetoxymethane
429, kethylal
430 Dimetibylacotamide 10 15 X -

431, Dimethylumine ' 10 18 1 '
432, 4-Dimethylaminoazobenzene - - CE - 4
433 3-Dimethylamino-2-chl.ro= : '

phenotiazine ( 10~chlorohydrate) - - 0e3 " x
434, Dimethylaminoethanol - - S 5

435. Dimethylaniline (n) ' s 1] x 0.2 x




1 ' > 4 Yo ,
4 e i R SIS o1t - - 5
45 Lo " i

AU Lo )
4238e  Diictnviai. o ne - - 10
L2Y¢  Dilzinolet gl7liine
440, Dimctnylioineethanol
B4de  Dludoavliocrn ad e 10 %0 x 10
Gh2e Dy leliioinwligivarine 0.5 1 X -
442, Dinivroteneene (sll isonsre) - 1 X -
G444 Dicitrotoncon: . - - 1 ¥
445, Dinitrootylitenol {(rec) - - C.0> =
44e.  Jinitrocruesle (o=) - 0.2 x  C.Ch
447. 4,Z-Dinitro-2-iroiripyliliencl - - 0.Ch
448, Dinltroghonel - - ¢.C5
449, Dinitrothiccyonobenscne ; - 2 X
450. Dinitrotoluene - 1.5 X 1l »
451. 1,4-Dioxane 100 200 X -
452. Dioxane - - 10
455. 1l,2=Dioxolane - - 50 X
454. Diphenylamine - 10 -
455. Diphenylolpropare - - S
456. Dipropylamino (n-) - - 2
457. Allyl and propyl disulphide 2 12 -
453. Dithiometon - - 0.l x
459. Divinyl |
460. 1,3 Butadiene
46l. Dodecylmercaptan (tert) - - 5
462, Zmery - 10 -

463, Bndosulphane - 0.l x 0.1 x




1 e 5 4 W 2 7
4Gie pnilrin - 0.l X -
4%« wpychlovohyuryne S 19 x 1
4., LDPN - 05 x =

467. 2,%-Eposy=l=.ro.unol

Glyciaol
403. LFTC - - 2
409, Tin (dioxiie) - 10 -
470« Tin (inor_uric com,_unds) - 2 -
471. Tin (orgauic cormpounds) - Cel x -
472+ Bthanolarine . 2 6 -

4%73, Ether

474, Oxide

475« Beta- ethoxipropionitrile - - 50

476. Etaylamine 10 18 -

477. Bthylamylketone (sec) 25 130 -

473. ZSthylbenzene 100 438 -

479. Ethylbutylketone 50 230 -

480. Bthylenechlorohydrine 5 16 x 0.5 x
48l1. Kthylene cyanhydrine - - 10

482. BHBthylene diamine

483, 1,2 Dismiroethane

484, Ethylene imine 0.5 1 xCE 0.02 x
485. Bthylglycol 200 740 X =

486, 2-Bthylhexenal

487. 2~-Ethyl-hexenoic aldehyde

483. Ethylmercaptan IO.S 1

489. BEthylmorpholine (n-) 20 o4 x

490. Bthyltoluene - - 50

491, BFthoxy aniline - - 0.2 x




- - - - - . - -
L [ v - -
. g v
", .y o
- X
: -
: L - -
- - T Y Y o T e e
: - Lo e .
Pier in v 5 N 'q
: Slhlioniorn oy lane - -
: X
iz VWi Ly, - 1¢
STl Lo rod exid - 1
ISy Lnll o colne oL - i
AT0L entaeiTeon, i 0.C1 NN

Fervion

1

Ferrcvanouiws (;owier) - 1
Fersovan.dum - -

Fluorine 0.1 0.2

Fluorides (eipreesed in ¥) - 2.
Fluorides (expressed in 1) - -

Benzenyl rluoride
Alpha=-trifluortoluenc
Eenzenyl-n-nitro fluoride
Llpha=trifluor-m-nitrotoluens
Fluorzirconate - -
Formalglycol
1,3 Dioxalane
formonide - -

Ethyl formiate 100 30C

[ &}

Celb

Q3

R
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2lle loungl tourniate 100 250 -

[)(.'4“‘0 2"01':3:;11[‘.

(. rortalachyde
S<4s  Fhor ane O.1 O.4 05
v25e Dibutyl rhosohate 1 5 -
* @

22C.  Jshenyl and d.jyhenyl rhocphave

(Fmeiiylehiciyl) - - 1
527+ Uributyl phosuhate - 5 0.9 x
223s  Tricrecyl phosphute (o=-) - .1l -
22%. iricresyl phosphate (contsining

less 5 . ortiv=ivoumers) - - 0.5 X
530. tricre;yl ghosphatu.(containing

more tian 2, ortho=-iscmers) - - 0.l x
531 Tripkenyl phosphate - 3 -
532+ Trixylenyl phos:hate - - 1.5 X

533. Phosphine

554, Hydrozen phosphiue

535. Yellow phosphorus - 0.1 0.03
536« Phosphorus (pentachlorice) - 1 -
537. Fhorphorus (pcntasulphide) - 1 -
538. Phosphorus (pentoxice) - - 1
539. Phosphorus (trichloride) 0.5 3 -

4 540. Dibutyl phthalate - 5 045

1 sa1. Dimethyl phthalat s - 5 -

542. Dioctyl phthalate (sec) - 5 -

: 543, Furan - - 0.5
544, Butyl 2-furancarboxilate - - 0.5
545. Furfural
546, Furfurylic aldehyde

347. Germeniuma (oxide) - - ]







A ©oee
25 i
iz s pos




o _.2 3 4 5 6 v
545+ Germanium (tetrachloride)

exp.ocoed in Ge) - - 1
54¢, Glyccuine - 10 -
550, Glycivel 50 - 150 -
551. Gravhite (syntretic) - 10 -
552. Gypuum - 10 - }
553, Haphnium - 0.5 - ‘
554. HCH - - 0.l x
555+ Gamma~HCIl - 0.5 0.05 =x
556. Heptachlor ' - 0.5 x 0,01 x
557. Heptane (n) 500 2000 -
553. lexachloracetone - - - 0.5
559. Hexachlorotenzene - - 0.9 «x
560. Hexachlorocyclopentadione - - 0.01 «x
561. Hexachloretl:ane 1l 10 x =
562, Hexachloronaphthalene - 0.2 X =
563. Hexafluoroprcpylene - ' -
564. Hexamethylencdiemine - -
565. Hexamethylenimine _ - - 0.5
565. Hexamethylcnethiccarbamate

S-ethyl (I,li-)
567. Molinate
568. Hexeane 500 1800 -
569. lexogcne - 1l x )
570. Hexone
571. Muthylisobutylketone
572. Hydragzine 1 13 x =
573« Hydrazine, hydrate and derivatives - - 0s1l x

574. bSaturated aliphatic hydrocartons
°1"°10 (exprccsed in C) - - 300




E e pogge st e

S 2 3 4 5 6 7
575« Hydro;on ctibiate 0.1 0.5 -
276+ Hydrogen argenizte 0.05 02 0.3 x
577« lydrog;en phosphide 0.3 0.4 0.1
573+ Hydrogen sclenide 0.05 - 0.2 -
519. Hydro_on sulphide 10 15 10 b'e
580, Hydro;en gulphide in mixture

with hydrocarbons Cl--C5 - - 3
58l. Cumcne hydroperoxi ie - - 1
Y2+ Hydroquinone - 2 -
583. Hydroxydiphenilamine (p=) - - 0.5
584, Beta-hydro:qeth;;lmercaptan ‘ - - 1l X
585, Beta-hydrowpropionit;rile
586. Eth;/lenecyanhydrinc
587. 1ndene 10 45 -
583, Indium and ite compounds : :

(expressed in In) - 0.1 -
539. Iodine 0.1 1 P 1
590. Iodomethane ' 5 8 x .
591, Methyl iodine
592, JTodomothane
593. Isobutylene - - 100
5%. Nethyl isobutirate - - 10 x
595. Chlorophenyl ieocyanate (u- and p-) - - 0.5
596, 3y4=dichloro~-phenyl isocyanate - - 0.3
597. lMethyl isocyanate 0.02 0.05 x  0.05
598. 1Isopropene - - 40
599. Isopropylamine 5 12 1
600, Isopropylaminodiphenyl-uine - -
601. Isopropylbenzene
602. Cumene




~ellyl thivonicrmiate
~othyl Tosoveoiovinnaten
K+olin

Lirroin (empronsed in C)

34 e a
Lithid

aobyd cae)

wAENAY L LS

¢} vapours

clageunds

* S + . e e . 3 ~
donunore eyeloper tudienyle
tricurtonyl

Yan,rnne methyleyelopenta-
dienyluricarvenyl (uxp.issea in in)

Flactic muturials wiwh fluorine-4
LDl

Diphenylmelhana diicoecyanate
Mercury (alkilate ccmpounds)

Mercury (¢ll compounds except
alkiluce coup unds

Mereury

Mercury (mevcury chlorice)
Mercurethy: (chloride)
llercurethyl (phospnate)
Diethyl-aminoetiyl rethacrylate
Methyl methacrylute
ijepoxychlor

Metoxyphenol (m-)

O.l1

10
10

0.2

0.Cl

0.05

b 4

0.01
G.1
0.005 x
0.005 x




P

657.

Methyl oxiie and m-hydro,;vphcnyl

uethylacetylene

ropine
Methylal 1000~ 3100 -
VYethylanin, 10 12 1
2-!.Tcthyl-l&-aminc-s-ethoxy-
Bethylpyrimiiine - - 1
letiylamylkctone (n-) 100 465 -
iwethylaniline 2 9 X =

2=ethyl-1,3=butadienc

Isoprene
Methylbutylketone 100 410 -
I.Iethylchlorophor:n

l,l.l-Trichloroe:hane
dethylcyclohexane 500 2000 50
Hethylcyclohexanol 100 470 -
Lethylcyclohexanone (o=) : 100 460 X =
Hethyldihydropyran - - 5
l:ethyldipropyloncglycol 100 600 X =
Lethylethylketone 200 | 590 200
2-Mothy1-5-othylpyridine - -
-liethyl-fluorphewl-dichloroaylan - -

2-Methylfurun

Sylvan
llethylglyeol
Lethylhexylketone
Uethylhydrazine -
Hethylisoamylketone
llethyli sobutylcardynol

tethylariaie ale sinal o




6CH.
604,
€6l
6eC,
60 .
723
65¢,

070,

679.
630.
03l
642,
685.

(CYSTION
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~ortnylwor holins (=)
l-iovhyinayiiinolene
d=itethyinain: alune
Kethylpien,s ke vone
acetorninore
Vetiylpror, 1k Lone
cetiylpropyliarn jlyeol
Cetoylprrotlonn
Alphi-wethylovyenn
wethyltaivpnen (ivoccrs)

wetnylurethine =g nzolo=e ulpho=-
nydrusine

metiglvinylketaone
S=llethyl=5=-vinylpyridine
o=tetnyl=2-vinylnyridine
wolybdenua (irscluble compounds)
wolybdenum (soluble coupounds)

Lolybdenvm (coluble compsunds under
the form of conarnsztion aerosols)

holybldenin (scliublae compounds under
the form of vowders)

Morphoeline

Naphthalene

Chlorinated naphthalens (hiiher)
Alpha-naphtioquinone
Beta-naphthylamine

Nickel (metal and scluble coupounds
eLpressed 1o Ti)

Nickel (oxziuie und sulphide
expressed in Ni)

100
0.5

200
100

100

20
10

4 5 6

410 -
1l -

700 20C
360 -

430 P 5

- 0.05
- ' O-l

10 6

]
N

'
£

x 0.5 x

1 & 3
S

0.1

005 X




636. Nickel (£alts under the form

of aerosuls exp:eccced in Ni) - - 0.005

! 687. Nickel carbonyl 0.001  0.007 ¢ o0.00cs

' 633+ Nicotine =. - 05 x -

' 639, Nicotine (sulphate) - - 0.1
690. Nitroaniline (o-) - - 0.5 x
691. Nitroan:line (p-) 1 6 x 0.1 x
692. Nitroanisol (p=) - - 3
695. Nitrobenzene 1 5 x 3 x
694. Nitrobutana . - - 30

695. Nitrochlorbenzene

696. Chloronitrobenzene

697. Nitrocyc lohexane - - 1l
693, 4-=Ni trodipnenyl - - C =
'659. Nitroet.ane 106 310 ‘ 30
700. Nitroform

701. Trinitromethane

702. Nitroglycerine N 0.2 2 2 =
703. Nit.o ethane 100 250 30
704, 1-Nitropro pane ' 25 90 30
705. 2-Nitropropane 25 90 30
706. Nitroso.i.._. oy =8 (N=) - - xCE -
707. Nitrotoluene 5 30 X =
708. Nitrotrichloromethana

709, Chloropicrine

710. Nitroxylene - - 5 X
711. Octachloronaphthalene - Ol x =
712. Octane 400 1900 -

713. Osmium ( tetraoxide) - 0.002 -




e -

736.
737
738,

739.
740.

241,
7452,

- 7('_. -

- e e e W s -

-—-—---—---—--------u----—N

2 3 4 5 6
2=0xohuicuelhyloninine
Carrolactire
Oxycoerbamate - - 0.5
Al171l and olucicil oxide 10 45 P -
Butyl nnd slucidil oxide 50 270 -
arLon oxi e 50 55 20
2y2'=dichlorouvicthyl oxive 1C 90 Px 2
Dictauyl oni .o 40C 1200 300
Diglicidil cxise 0.5 2.8 P -
Diphenyl oxide (vapours) 1 7 -
Dipheryl/diphenyl oxi e (vapsurs) 1 ? -
Diprenyl chlorztc oxice - 0.5 0.5
kthylene oxide 50 90 1
lsorropyl and (iicicill oxile 50 240 -
llesityl oice 25 100 1
hethyl and m-nyiroxyphenyl oxide - - 0.5
lietryl and chloronethyl oxide - - 0.5
Phenyl and -liycidil oxide 10 60 -
Propylene oxide 100 240 1l
Oxygene (difuoride) - - 20
Dadwue 0.05 0.1 -
Parcztormuledhyde
polyformaliehyce

Parithion - 0.1 x 0.05
Purathi n-methyl - 0.2 x 0.1
Parathion-methyl-etoyl - - 0.03
Pantaboran 0.005 Q.Ol -
Pentachloracetoue - - 0.5
Pentachloronuphthalene - 05 x =




743, Pontachlornitrobunzene - - 0.5
744, Pentachlorophenol - 0.5 x 0.1
745, Pentachlorpnenol (Na salt)

746, Sodiun (pontachlorphenatc)

747. Pentane 500 1500 -
748. Butyl peracetate (tert) - - 0.1
749+ Butyl perbenzoate (tert) - - 1

750, Perchlorodimetnylkctono

751, Hexachloroacetone

752, Perchloroethylene 100 670 10
753, Perchloromethylmercaptan 0.1 0.3 1
754+ Perchloryl (fluoride) 3 14 -
755+ Diethyl perfluoradipate - - 0.1
756. Perfluoradipcnitrile - - . C.1l

757, Perfluorodimetuylketone

758, Hexafluoracetone

759« Diethyl perfluorglutarat - - O.l
760. Pertluorslutarodinitrilo - - 0.05
761. Perfluoroizobutilene | - - 0.1
762. Dibenzoyl peroxi.e - S -
763. Tertiary dibutyl peroxide - - 100
764. Hydrogen peroxide 1 le& -
765. Petroleum (bitumen) (vapours) - 5 -
768. Petroleum (;asoline)

767. Naphtha, fuel caosline

763. Petroleun (liquid gas) 1000 1300 -
769. Picoline (isomer mixture) - - S

770. Chlorinated pipen
771. Polychlorpipen




785.
786.
737,

788.
789.
790.
791.
792.
793.
(Fal
795.

797.

798.

Piperidine
Pivalone
Platinum (soluble sslts in Pt)
Lead and its inorganic compounds
Lead (arseniate)
Lead tetraathyl
Lead tctramethyl
Polychloropinen
digh density polyethylene
Polyformaldehyde
Polypropylene (unstabilized)
Potassium (butyl xantogenate)
Potassium (hydroxide)

Caustic alkali
Propadiene/propin (mixcure)
Propanyl

Propazine (10-3(dimechylamino=-
propyl) phenothiszincchlorhydrate

Beta-propiolactone
Methyl propionate
Propyl propionate
Propylamine (N=)
Propylenimine
Propine
Propine/propadiene (mixtuie)
Pseudobutilene

2=-Butene

Rhodium (vapours and metallic
powders)

Rhodium (soluble salts)

1000

1000
1000

1800




801.

802.
803.
804,
805.
806.
807.

808.
809.
810.
8l1.
8l2.
813.
814.
815.
8le6.
817.
818.
819.

820.
821.
822.
823.
824,
825.

______ 2_ e e e 3 4 5 6 7
Celeniua umorphous - - 2 x
Celenium (dioxide) - - 0.1
Selenium (scapounds exprecsed in Se
exceyt hydro en solenide) - 0.2 -
Selenium (hexafluoride 0.65 Ol -

Ethyl silicate 1CO 850 20
Nethyl silicate 5 30 P
Silicon (curbide) - 10 -
Sodium (cis-bcta-chloroacsylate) - - 2
Sodiun (2-(2,u-dichlorphenoxy)

ethylsulphate) - - 0.5
Sodium (fluoracctate) - 10 -
Sodium (bydroxi.e) - 2 -
Sodiun (pentachlorphenate) - - 0.1 x
Sodium (thiocyanate) technicel - - 50
Naphtha solvent (ex. ressed in C) - - 10C
Glass (fibre 5 - 7 diametre) - 10 -
Stibine

Hydrogen antimonide

Streptomycin - - 0.1
Stricnine - 0.15 -
Styrene 100 420 5
Styrene and alpha-methyl

styrene (corolymer) - - 5
Sulphur (dioxide) 5 13 10
Sulphur (hexatluoride) 1000 60C0 -
Bulphur (monochloride) 1 6 -
Sulphur (pentafluoride) 0,025 0.25 -
SBulphur (trioxide) - - 1

Ammonium sulphamate - 10 10




E —— e _2 ________ - . 5- 4 5 6 7
826. Sulphemide - - 1
827. Dimethyl sulphate ' 1 5 X -
328 Carbon culphide 20 60 x 10
829. Dimcthyl sulphide - - 50 x
830. Ethylene sulphide - - 0l x
831. Sulphuryl {fluoride) 5 20 -
832, Sylvane - - 1
833, 2,4,5-T - 10 -
834. Tantalum - 5 -
835. Tantolum and oxiues - - 10
836. Tellurium - 0.1 . 0,01
837. Tellurivm (hexafluoride) 0.02 0.2 -
858. TEFP ‘- 0,05 x =
829. Turgentine 100 560 300
840, Dimethyl terephthulste - - Oel
841, 1,1,2,2-Tetrabromethane 1 14 -
842, Tetrabromethane - - l
843. Acetylene tetrabromide
844, 1,1,2,-Tetrabromethans
845, 1,1,2,-Tetrachloro-Z,2-d1fluorethane 500 4170 -
846. 1,1,2,-Tetrachloro-1,2-d1i-
fluorethane 500 4170 -
847. 1,1,2,-Tetrachlorethena 5 25 X =
348. Tetrachloroethane _ - - 5 x

849, Tetrachlorethylene

850, Perchlorethylene
3851. Tetrachloroheptane f - |
852. Tetrachlorhe:atriene - - 0.3 x

853« Tetrachloromethane 10 €5 x 20 x B




872,
873,
874.
87s.
876.
877.
878.
879.

881.

Tetrachlorononnne

Tetrachloronaphthalenc

Teurachloropentana

Totrachloropropane

Acetylene %tetrachloride
1,1,2,2~Tetrachloroethane

Carbon tetrachloride
Tetrachloromethone

Tetrahydroturzn

Tetraline

Tetranitromethane

Thallium (Soluble compounds in T1)

Thallium (browice ard icdine)

Thiodiphenylamine
Phenothiazine

Thiofuran

0,0'-~dimethyl and O-ethoxycerbonyl=
methyl thiophogphate

O-mothyl, O-ethyl and O=trichloroe
phenyl thiophosphate

Tyram

Thorium

Titanium (dioxi.e)
Titanium and dioxide
Titaniun (tetrachloride)
Toluene

Toluydine (o-)

Toluydine

Tolucne diamine

Toxaphen

Chlorinated camphene

2C0
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83%. Trilromcact:iane 0.5 5 x 5
354.  1,1,53=Tricy DaCe LN - - 0.3
8895.  Trichl. rotorosone - - 10
Bute rind wlosuhyliintone
B8 e 1,1,:-0: .:alorcacetona
8s.e 1,1, Tricticrethane 350 1500 20
859. 1,1,>~Tricllorotiune 10 45 X -
300 lrioolorocutlune 100 535 10
891. Iriclloroilusrmes nne 1000 5600 -
892. Tri:zunlorimectiane 50 240 P -
8y3. Tricnlorvomer.ylm rcaptan
894, Porchiorcicthyl-mercag san
895. Iriculorong,.tunlene - 5 x 1 x
8%6e Iriculoro,ucnol (Cu :ult)
397. Cu (Cu iriciloro.henate)
898. 1,2,2,Trichluropropane 50 300 -
899. Trichloroprupane - - 2
900. Trichaloro.rocylene - - 3
901, Trichlorosylane - - 1l
902. Trichloroshisphenol (trichlorthio-

phenol disulphide and paraffin mixtuce)e - 5
903, Trichlortoulucne - - 0.2
904, Trichlorotriazone
905, Cyan chloside
906. 1,1,2-Trichloro-1,2,2,=trifluorethancl000 7600 -
907. Triethylamine 25 100 10
908. Triethexysylan - - 1l
909. Trifluorothylamine - - 100

910. 2-Irifluormethyl=10=/3~}-nothyl=
l=piperidinyl)propyl/phcrothiazine
dicnlorohydrate - - 0.01




917.
91s.
919.
920.
921.

930.
931.
932.
935,
934,
935.

936.

Al;h:-fr-:l;ur-m-;xtroholuune
Sritleorprepylanine
Alpho=trifluerteluer..

Townd g b ciamirne
s 1T AAAJLJI“ LG

PFiWHHL!lbﬂHZQDC

E,Q,N—Tr;;euhyl-l,?-dihydro-
Quinoulcine

Trizetauylere trini.ramine
hexou, en

Primethylol;ropane

Trinitroze.uane

2,“,6,-Trinitrophanyl-methyl-
nitrawine

Teurryl
Trinivrovslucae
Triprooylacine
Trithiopneaplate 5,S,5-tributyl

tungsten (insoluble compounds
expressed in w)

Tungsten ard caroides

Tungsten (soluble compounds
expressed in ¥)

latural urarium and soluble and
ingoluble compounds expressed in U)

Uranium (insoluble compounds)
Uranium (soluole compounds)
Methyl valerianate

Vanadium (pentoxi.e)(vapours)
Vanadium (pentoxide)(powders)

Vanadium {trioxi.e and pantoxice)
(powdar)

Vanadium (powder)

120

0.2

0.05
0.5

50
0.5

0.075
0.015

P - ;
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1 2 3 4 5 6 7

937. Vinylucoo,lene - - 20
G955 2=Vin:l.. idz.e - - 0.5
920, Viu,1..1 oo 100 430

Y4C. i t 2CG 1150

Ze  Lylenc 100 435

50
94de  WhiL - irit (Capoussed in C) - - 300
50
943, Kylifine 5 25 x 3

e Yurr:io - 1 i
o cine (ehlorieg) Vi pours - b - )

94c. inc {(oxi.oy Vi LuLIs - 5 -

947, cince (onle) - - 6 .

S4c. lirconylrivoride !

9. Zinc porntachlorotniophenate - - 2
56. Fluoriirconat-
951. Zirconlun {ceapounic in Zn) - 5 -

952. lirconiun ani iis insoluole com oun.e
(silicales, iioxive and carbile - - 6

953. Zirconium (mitrate) - - 4
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LALYTY STAVUAHDG PCR T RFADE~WATER
SUPELIES IN RUVANIA

Category 2/

1
1
i
v
t
]
L]
]
[}
#
[}
t
|
|
|
[}
'
!
t

No. Characterictic 1 11 111 ’
| el R N S
le Atnicnium L’.’Ziiu), :n;,/clrﬁ.’z LaXae 1 3 1C
2o Am.onin (I;E:.j), v/ g’ CiaZe C.l Ce3 C.t
3. Salver (&), /4”0 casx. .0l 0.1 0.C1
4o Arsenic (As), ::‘.i.,/u:az' THX 0.05 .2 Cas
Se Nitrutee 1100.), .;;,1/:'....} . 10 18 nc -t
6o Liitictes (rsc;), s/ zex. 1 3 "
7¢ Barium (3u4), mb‘/ims L8 1 4 4
8. Beuzine, mg/dm> 0.1 0.1 0.1
9o Free CO,, z/da’ 50 50 50
1C. Cadmium (Cd), m /dm> 0.005  0.03 0.2
11. Calcium (Cg), mg/dm’ 150 200 300
12. Cyanides (CN), m./dm’ 0.01 0.2 0.2
13. Free waste cnlorine (Cl,), my/dn’ 0.0065  C.005 0405
14. Chlorides (Cl), mg/dm’ 250 e 400
15. Cobalt (Co), my/dm> 1 5 5
16, liydrosen ion corceutration, pH 6eS5=3e5 645=3.5 645=4.0
17. Chromium trivalent (Cr), m.;;/dm3 0.5 0.5 0e¢5
18. Chromiun hexavalant (Cr), mg/dm’ 0.05 0.05 0.1
19. Copper (Cu), mtf-'/dm) o.1l 0.l 3
20. Active anion detor;ents, m,g/de 0.5 1 3

——

&/  Sce text (Chapter I1) for explanation or :ategories.




1 ) 3 4 5

.v‘.i’uk‘# V . auru, A...A/ '\Lu‘ ‘ CoOOl 0.0&: OOO,

dle L7dT0n Lulygr e and sulphides

Gy e none Gl
Q7e Liuonesiidn (o, ), ;11;_;/.15'7’ 50 100 200
2ive LALgta@. L n), &g ime 0.1 063 0.3
che weraury (0, w it 0.005 0.0l 0.02
30, lapathalo L, Bide 0.1 0.1 0.1
2

3le elcuanl 1y, o /und 0.l 0.1 0.1

G o tanoolue s din o waier _

Doy mine 6 5 4
3. Lecd (Pu), w /1m 0,05 0.1 0.1
3. Fix st 1 /o 250 1600 1200
35, Selenive ( ), r¢/dm> 0.c1  0.01 0.01
26, So@iwn (o), w./dm- 100 200 200
2/. Mercoeptunic Lalibur, m_,;/ilm3 C.5 0.5 C.5
38. Suljhates (:-"J‘r), md/dm} 200 800 K00 ;
3Ye Carvon sul;.i-ue, mg,/dm3 1 1 1
40. Organic mat-rials

a) Biolousicul vzzeon concumption
(ECCb), no/ s 5 7 12

b) Chcuic:l ovy
(COC), me/dn
- COC (in)

an consumption

A 1)

15 25

£%

- COC (Cr)-with K=-dichromate




1 2 3 4 >
41. Tannin ond li;nin, m,;/dm’ 10 1C 15
42. Toluenc, mc;/dm3 C.1 (el Cel
43. 01l productc, o /dm’ 0.1 Cel Gel
4he Zinc (in), zg/du’ 0.01, . C.1 Col
45. Physical and organoleptic characteristics

Radicactivity Ci/cn’

- overall al ha 1.10°%  1,10°¢ l.1c™¢

= overall beta 50,107 5041075 5Ce 10"
46. Colour colourless no gt:oisrd
47. Smell witiout smell
48. Bactericlogic cnarectoristics

Coli bacillus/dc’ mux. 100,000 no gtor s
z::z2:88:::::::::z::::::s::szzx::z:::zr:::::::::::.:z:x:;:::::;::---;-.---









