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I INTRODUCTION

1. Origin of the Project

TInereasing heavy-industrialization of the North-Western part of the
Lebanon brought in its train difficult technical probiems of air pollution,
cepecially with the subseguent develcpment of residential areas close o
the works. From time to time representaticns were made to works about
thelr air pollution and some improvesnsnts were effected, but these were
not sufficient to prevent continued complaints. After discusgions and
exchanges of letters beupeen inistry of Public Health and Fastern
Mediterrarcan Reglional O0fies of the Werld Health Orpanization, agreement
was reached that W wonld provide assistance o the Lebancn in the farm
of a short-term consultant wvho would give advice aboul the control of of fend-
ing industrial emicssiorns, The services were provided from 7 to 1% November
1056, '

2. Purpose of the Assipnment

The purpose was to visit the major works alleged to be giving offence
in the vicinity of the towns of llari znd Chekka, cobtaln information about
the processes, Inspect the works and sake recommendaticns, if necessary,
Tor improvement of local condiiions,

i, Facilities Available

Meo Massouh, Engineer for the Mount Lebanon District of the Ministry
of Health, aceempanied the writer on his visits to works, provided trans-

portoand acted as Intorpreter where nocessary.

1T GENFRAL INFORMATION

The population in the Lebanon in 1958 was estimated at 1 Q00 000 and in
1063 at 2 200 000,

¥a?) and 1t oceuples a coastal strip
SUTrenean Sea. rom the sea, mountaing rise

fect (2 TO0/3 000 metres).  Non-porous layers
hedehts of 4/5 000 feet (1 200/1 500 metres)
Rainfall 1g about 30/40 inches (750/%L 000 mms)

The area is 4 015 cruare piles (10 275
on the eastern limit of the Medite

pradually in a heizht of 9/10 GO0
of rock result in sorings appearing as
and the hills are woell cultivatod.

alt the coact 50 inchoes (1 220 wme) in the mountains and 15 inches (375 mms) in
the eastern par! of e counbrs, Sein Talls Teom October to April. Humidi ty

Is hipn, The +

’ of Hevdi arnd Cheltka aro szdjacent and on the coast about €0 km
north of Beiyut, 5

ey lie on oz osmall coastal plain with hills rising steeply
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e reeldue was left with the Chief Chemist of the
phan, for analysis.

are recorded

rith future activities

Hlans Lorenz - Works Manager.
in three kil

tons/dayl chains at
ld, chimney 42 m, o1l
Very llutle instru-~
pases,

No. 2
Mo aust arrestors,
a special, double-
sich kilns Iin the
raw materials of high
chalin section of
the
twice the
Botween the two
the first to the
terials are good
omaintain Lhe cal-
T, oth kilns are
syetens and dnelude oXyZen
wer scecetion and
In the btower is
ihe chimhey it isg
packers are fitted with
This works
standard
mmarces such

are of

separate parts,

ined,

Was
of tech~

dusk as the

sceasional conveyor change-over
n o this woe

ke were the lack of
ehimney heights.
and dispersed well
thelr system produces

the

units; the metrie
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Sle dugh omay well be tae, Tests for dust burden should
be made on the kiln waste gases before arriving at an opinion

aboul dust polivticn from this works and the authnor recommends
that this be deno. My, Lorens was Interested in dust testing
and che writer gort Min dcfails via Mr. Massowh of a suitable

apparatus, which 1 ret by Dritish Specification % 40531061
and degigned hy the

ish Coal Ucilization Research Assoclation
(See ﬁnnex I). Lo i alss recommended that the company should
be arked o Carry oul nerladic, say wookly, e

ts Tor hydrogen
Annex T Ref., 2), Al oXyzen

2o stiould ) complone absence
cent sulpndde, bun this needs confirmation.
A dust bunden S0 G0 mg/Nmﬁ, mrasured web, coan be considered

sulphide

corntent of

of the offan

Comlent renistant to sea water at this works,

Coaponent 1s reduced snd iven oxide is in-
het por cont,

whe alus
crreane

VS

The ahidane
should bhoe af .
U”M. Mo

ndard for the size of works. They
S AT vrefcrably one common chimney of
nlidl bhe desipned {or an efflux volocity of
soul oshictieer oaoro quirvoment for higher chimneys

o letiliiod, bat the subicet shwuld be
ST A G Dy cinietry and Cunpany officors.

drs Clments 1 hennis, derl

Vicdved:s  HOGLLL0 and 0 deeting with Mr. Jean Asfar -

nlical Dircector ang M.

Conenn pr.s rate of 700 000 tons per year

of which the individual capa-

J30 tons per day respectively, The

1935, 10949 and 1650, Temperature

SNCYE, each of which is

s Tor the waste kiln
prenounced red or grey colour

w5 L J)ﬂ,wn kiln has a Fuller clinker

Shew nave Soiduh integral coolers, Clinker
aringing mills and paclers are fitted wiih bag filter units for
dust arre Lory., The kiln waste gases are

ot speoc
are Al

3
Four oh

The e

arel
siving noor

coolnr and the reooair

sstmont and are saiic

1Conoentrations af pollutants are
of air at standsrd Lemperature and pres

e exoressed In omilligrammes rer cubic metre
SoUrG.,
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reoand these registered
Soto prevent hydrogen
lovel, The instru-

§ analysis onee per

that when sea water
e (iron sulphide) 1is
S 2.0-35 . 1.c. about
i sulphur from this
; : Dolance e o hydragen sulphide to some
hydropen culphice in phe Fasug, Certainly the body of
‘ ped odour which led *o complaint
i tyne of cement, This may or
qulbe uniceossary to use iron pyrites.
: making sea water pesistant
Leooyritos, Use of Lhe
ble eonvost shenld e bhanmed ardl this 18 what the

resisiant coemonts
added to Lhe

Sl 55 ke

cradiicod .,

SOUrc:e Wy o

cplnion scones Lo be
WiLs i

may

ITron oxd
orienh and

2ither ~nd Me. Vasrcouh were Informed by Mr. Asfar and

{ Pt they were cmbarking on a Ma et programme of
| as seheduled for complotion by
Co This dneolved Lhe Installation »f one nes
’ tons per day, the retention of the
“idns eated 2t GO0 tons per day and
red kilns, Both units would he

L

maddern 0 b

o

suaranceaed dust emission
il i noneszured as the Lemperature
This is rlent to about 270 mg/Nm3. It was
con ool purchoso the eleotrieal
WA Deing couchi, The two

techri be

and o Jemees
bo fotcd i

TG g a*

+

nodorn control instruments

St TN wnate

This iz good

TEUIAL S 0t necd b T cmissions from

yori i shor Conpany W wich 1ts
statoed plons ihodi Dy, B bt arning permission will

bo couplith f o vre s i lert oand 1o ls recommended that it be
Allow:d, o

L. oy P R b e ERL .
LN e mAacio Tor Lhose condibiong:

The Tollowings

a. The performance - +re slezvrical precipitacors shall be
ClicCoed o routine monthly tost Lo be performed by the
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soris or or thelr behalf and the result reported in writing
to the Ministry »f Haalth not later bhan one week after the
end of the month, A suitable methed of test could be ac-
cording to BL. 7% H05:1901 and the apparatus used shall be
that designed by che British Coal Utilization Research
Assoclation (See Annex I, Ref. 1). An alternative method
and agparatus can be used provided it can be shown to give
the zane result as the ahove,

ulphide shall be carried out on the
L]l ot les o
complaint o

TCe per woek, or
cdovr, snd the rosults
“he Mindistry of Health not later than
2% the month, Hydrogen sulphide
aksent but n concentration of on.p.em.

bcs Lolovated 1P the chivney 1o hish enough, The: test
should be Fho Lood ceootate paper ncthods (Sco Annex I, Ref.2).

The designe] w0 Talooity

Trom the chimneys at maximum
ratod 2ananl

oLl Be niot leoss than 1% welres per second.

It Is proforabic Dov one oommen chirmey o be uscd rather
than s monoeas i Wi

Aue Lo chewoe o

sownase the acditional plume rise
smenthoks helps Lo promote belbber
Poe negobiacion with the
LHthtP will depend on the Plvm
dustion rates. tn the basis of

ddosnorsion. Thia d
compnry and the chimy

Figuros they

T intorme

T LoD &ocommen single chimney
shatill pe 7o [ wi ). wula Ehe company elect
taouse wo o 2

Tienlt decisieon is necded

SOG ehInney s nre near enough

polnt cource and two chimneys

»oregulred. This is a

hiph efficicney of dust arrest-
5 of 315 feet (05

Lo, In view of the unfavourable

Mnd vo the company and they

Insurance against abnormal in-

idii. Sociétd libanaise doe Clment: Blanos. Chekks

Visited: G.11. :
and Mr. Zcenny, Seerotary- Gk

vitin M. Agl, Worlss General Manager
eneral,
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Uhite cement for twe years with

. R
L T AR e
LTS srle Mas hoor oan

“ne kKiln hy

e BrveRss with 54359 molsture in the slurry,
kil is 150 tons day

1 : , but it wog only operat-
Lo Sy Gurdng the visit The raw materials
aualivty Iimes ne blondod with sand and imported alu-
wxdde, The licestone is raduced G osmall size first
DUy iAW crushor, Lhen a sceoendary hammer crusher and
Ilnally 18 1s wer grcomd in - ball mill, Sand is dried from
TG~ 2004 meisture dowr o nil in = vanary, uil-Tiped drycr and
waste pages apo weted in oo ayolone . The dry sand ie ground

in oan tohull mill Tros which it passes o a
Darn g il - 5

PeAT and NG 0l s venhed to barfiltors, The wet
dry =ond and alusmina are nised and fed inte the oil
fived enleiner, Grg wxit emperatyre 20000,

After leaving
the #iln andg b oy aboring

the 02 motee chimney, the waste Zas
passcs through o vertical chamber in which chainsg are hung in a
dense mass, Soms durt ig o doposited and romoved from the base

i chamber, The “wypon contonsn of the pascs ig zontrolled
Coand AL The sulphon eonbe ent of the oll is about 4.

MOCrAtUTG o _f pyrometors placed at the front,
middle and h

o)}

1IN and packing sectiong are both ventilateg
Sooplante and are sntisfocho

TV .

The wholo alant AL AN oncellont condition with guod instru-
mentaticon ~nd 1. sehrlon ol

(O

turbing facet was

the wasts pnpes from

WAy very good and
Suooperate at the

a5 ?WJL i siznd Portland cement

GOy Trom Lhe %iln s 1mw.

cmissian ean be formed it should

the lnck of » flrat 2la

thee wiin, The npoea-n

L

vodirperseg L1, BRS|

i
£l

hydrogen sulnkide whon on full output,
S0cid D des Chme oo du Liban, Chekka
SN L R

Se Meidnge with N, Xhoury, General Manager and
Presidont oF Boseg I Divoetors,

Tha wovis 1o o /Z yonrs ol

and makes lire and plaster,
Produccion »

T 300 bins /ey of Lime and 100 tons/day of

AL
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a T3 me Thore spe Lws 1 1-f1red rotary lime kilns in which

calcium'carbcnate is hezted to form caleium cxide for the
building industry, Lump limestone i reduced in slze to
about 3 ems, dismeor by Jaw crushers and Streens, the
oversize being -etiuned further crushing and the under-
vize being sola to other Industries. These units are pro-
perly ventilsote The graded
que Lone is 2 the rotery caleiners and
thense o ara dcﬂu sted In multi-
tuabnlar v the %35 matre 2}

oo wia simple cyele

Imney.

Lime iz Dhydrat

yarated in o suitable mixer and the dust emission

1= serubled In » water 1 abyrinth ir the ferm of a serpentine

Fitted with wntor SOrAYS.

The works was in excellent condition with good Instrument
and technica ocontee snd the weiter does not bzlieve {hat
16 wonld osuee Mg

tor the nelgabourhood when operating
normaily. Qo

desivable e have dust tests per-

eE Lo osmen what lovel of dust emission
0¢ Lo Zel below 450 mg/Nms

foar an existing works.

forned on by
Ie crentedg
but s

imm:ﬁmwmumjmwmmﬂmm

2 lopner, rolary kiln,
clovator to 5w 150 tons
cotary furnace is a muffile
ros In elosed eirouit at
wnell 2leoed to air via

ard secondary grinders

e packers with four

‘g Lhes major anmual overhaul
5Ly & Dirvel elass unit

PP and Z«ch%?caA control ., The

: this plant
Tribubos ba Toead At sy e

__Jl_)(_i‘/xi\_}‘ R ;
cyelones, The

arc Ditied i

[

syvoelonees, The

durine the -

dad du L0 | furtlier assessment
necds wo e made oy Lol ir Srowvinen the plant is in

Tull cooraidcy

Lebancss Cheomicsl Co. Salantn

Vigited: cLing with Mr. Jos eptl Doumet , Directop-
General (ncting 2} of plant and production, Mre. Sebastian Nichiariche,

D1r~ctor—Goneral and tr, Vole, Chemical Ingineer.

T
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AT this woris sulphurie acid and superpheephate are

A

Sulphuric fcid, There are twe contact sulphuric acid

plonts cpersting b 80 and 100 tons/day ~nd 2 third is

under eongirue Lion o make 200 tonsday, The acid plants

are of the tompany 's own deslgn and construction, with h-pass

catalysi gysteoms. Thee existing units are sulphurnburning,

mrt bige j is avsipned .o burn el ther sulphur or

lron pyrices. e chivmeye ara 0/23 melres above groung

Ievel, The wre in cexeellen- ¢omndicion and

Lhiore g ot dnstoumnontetion and coniirol. EffiGiOHCy of

about 98, 7, The company
Cobons A measure of Its cmission, i

but i% e reeamn ndoed that, they also tarry out a simple test j

Tor acidloy w4l on

CONversLon e sald b Vo

.
v

rolive on ikie efficicney o

ey emissions, LY onec por weck,

sien 2T oact mere chan 2% of the sulphur
al 1

dreld be coneideped satislactury,  (See Arnnex T,
Hef's 3).

The plans P the new unit were examined and 1t was Dleasin ¥
Lon of an Internal acld-droplet arrcster

In bhne on op Tinal abeorption bower, Uniczion of an

' stiried Somplaind,

N PR B
A it

1
o
o
=
=

Voot poonntact neid Blants it was noted that &
aanuaiacluee o ont G {enlphur trionide dissslved in 1009 |
sulrhurico neid) enurod ae acld mizi to he enitted ) whereas ;
troduetion b GRS :

: : invisible plume. These acid
alete can be Lreloanant 1Y yoy promounced, but the slight

‘ Eog acting, !
Tt dig

[T

acld plants should
o0 7 metrern. The ‘
tenafdey unit ig 31
L Lo negotiate this i
5 Have not yet becn ‘
veloeity in the chim-
than O notrae per second
+oacld drops from the wel
wiila be restrictad by a
tux veleeity of about 15

Siionl

ey

Toavold shvoien? CTtre

woil, but che oo

Trunented corne

metves/sooong te avold dovmwash,
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Chat on
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of" Bardyor Lo
01 thers sphoyle ISl

Y (P T
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Liwk conLany is aleo ST
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O Borndig
Acid and
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ing phosphate !
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sulphaie by 1

to disealve

vhoespheric acin is
nere phiosphaie rock to oo
Bhate, The orocess :

Lriple SURCrDan s

ot SUONOLicUus ae the normal

Supernshospha need adequate serubbine

Syste

'L%Mboﬁvctnfthe
16 would e wige for

the SORLANY At an eap i
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Eee Bodlipar O- Salnate

Vislted: 10.11.9; secting with Mr, Konaan, Plant Manager. B

Briefly, 1liqnid anhydrous acmonia i received by tanker
GUErY =4 e oks £ ikn ard :tored in a Horten sphere. 5
THAU is uscd Lo ualse nifrice acid, nmmenium nitrate and ammonium
sulphate and Looamner iate suporphos sphinte, Superphosphate isg i
reccived ne o from she adlloining Lebanese Chemical g
Coc., ~nd a1 e o ond polash, the latter from :
otempounds cra mixed in various propor- 5
Li mEe In a rranalasor oo produee N-P-K compound fertilizers or

TCainitr " windct fa a0 aixture of romoriug nitrate and limestonc,
A Dlowshoot was by the mwrgement and 14 proved useful 5
in undirstonding the mplicatod varlecy of praoducts, The works 0
bapnr produchi g oin Aueoat 10,

Sprin op Gormany.

Qe Nitric Acid. Avmonia vapour is curned with air over a

reniiilent exides of nitre gen are absorbed :
G Qg urjsphL,ic&f: f‘vbm;lut(\ The '

el meplacement i on talyst during the 3
vpporouniliny of sewcing the intensity ;
tho approximately 20 mebres chimney, o
i Lors /1 ag 100% nisric meid -
acid, Lnbor’ﬂtory chemists parform
nission Tor oxides of nitropen and oxygEon :
g i ﬁosths cxpressad as nitrogen &
S OLIG7. This is cquivalo :
Ll oy, Cxypen varied ;
ST , and Lhis Ig novrunl, Oxlides of :
aibvren o b connletoly abserbed and some crnission of |
che syl : i mated, Thare are cnly o feow
cafinlytic bLail pas
Tinal emizssion of i
These are cxpensive |
cx¥isting unite, An
ne considered as ge-
h. Arrorinem Nior--e, Unlers thero 1a = masor breakdown with \
relonce oF v nis Fas, chese undbe are drnoeucus during i

T, Armonte, Fapour 1 absorbed In and reacts
Loand there is ne CHEEsLon o alr of offensive

15:_‘1:4_7
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o, Ameonlom Sulphate, Ammonia vapour 1

5 reacted with sulphu-ie
n oo completely cncloscd eryatallis

2., Mother liguer

¥

s st ie of runmonium su“mhate are soneated
in a cenbrifomes The crysotaTs aro dricd in oan indirectisr
stoam hoat

aryer ard the smoll amount of vapour i
vonted v alr
dust.,

aoeyelone o romeve ammoniuwn sulph o

d. Limestone, Limestone ehippings ars around o a fine DOwLeT
1o In oventod through cyelen: .o,

e, tlon Plenb How materials aire stored in Tour hopoco:
- (N), phesphorus compounds(B), po ,a:-ﬁ.;;."i.um
SN ST Tue correct propertions cre
CONVeYOrs on Lo oaomein corveryor which
inco b gremidator. This consigts o°
coyidnelec dnno which wel steam is b1,
vapcur o ammonlate oho
Lloﬁ i rompound N-P-K
then diied and cooled.
vintbed co aly via cyelones g
cIal Feature o the diyes
srenitles aroe avoer-hensod
; wed which onn

3>

I'rom thie
sombus blon chamlc
1 Tired eombuspinn

WO, Thisg 1g pouod

L tons/day of

= complex compounds,

memenit and cquip-

ﬁor@ arc no rocommeniabions ta make coneernine this works,
i Himestone boeds prior to
thence Lo the sea. i

IV RESUME OF RECOMMENDATIONS AND STANDARDS

1. Hecommendatione

i. Cimenteric Nationzle Lid, , Chekka

a. Instal " uypen indicntor on the waste pases from No.l kiin, o
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e, Hov She 2w s llpg b ie nreferable to have one common

chimney of

chimneys arc used bnen theor:

I twe
Cnlly each should be 110

less than 110 metres.

metres, bt in Lie s of the high cost 2 reduction of cach

Ty 05 metron

A . 1 D e e
o Toeunda bl oms ave

engineer should se

iii,

a, Carry v o ST,

greos

Whe S e

b. Carry oul o oo

WAsLe gnses 1o nroeeo

221 be accepted with roltctanco,

I problems
independent

4, o oousl

aroapinag o

smeentration in waste
Ly in under to assess
tmest plent ia necded orp nob,

LG DA

n suiphide in the
Kygen content,,

iv, Sociéld des Chanx o- Pifdtres dyg Liban, Cheidin

= arry ot o sorics of
assess the pori
maximum canaciis

dust {este on the chimney gases to

wance oI the dust arrcestment plant at

v, Lebanese Chemical Co, Salaata

. Institlute routine Logt

viaste

of

% by the company for the total acidity

gases from the contact sulphiuric acid and SUpeEr-
phosphate unite and re

cord the results for inspection.

Weekly tests shoulad sultice,

jot I net koo late, the new o

rigned with - chimney
in the chirmey should
chimney Lop should pe
n el flus velecity mf

vi., Essc Fertilizoe Co, . nalanta

3

N01T9mmemhﬁbms,

sntact acid plant should be de-
lese than 40 melpes. Gas veloeity
v O metros per second and the
resvricled by & truncated cone Lo give

ARSTIRSS P

Tl

D

Domelres per second.

2. Recommended Standardes of Enlssion and Best Practicable Means

7 orent Weslee
1. Crient Worlc:

2. Pust content ~f wasto
the raw m-

gases from the ¥lin, which are malnly

and not coment, should be restricted to
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ity ﬂW/Nm- for new kilng on worlks with a total preduction
up Lo o800 Long Aday ang e o 25 wiz/ANm? Por onew ki1ins on
Worlks with & tobal rreoducilon in excoss of 5000 tons day .
Botween 1 500 ard D000 oo faximin dust content

1d be on 2 slidiag cenls in DroeuorLion to the productier

o

b. Comon® dust Sreaies s sooater poianee 3othan the dust in L .
waste gasee 7o, [

such as clinker

prindli: and DICKL A3y
COTLent i Ghe o,

Dilres amie PRI ETR

FEAR I SFAR

I ihe haps are kent
Irom hoppers and con-
entod by sultable 01—
From slock should be

o suitable grabs
doorot dlscharie theis conterte Crom Ligh

B A
VEYOT Shnnscover pointe ::'r;vm nad

el osnpe Tranafer o0

E"I,IL—",!{,E“i with o

DL COUMVOY g
Lo L,
C. Nor-cerent, .03 g eaehs e U e CEning should be ¥
alilated 4o aiv Liasoy n s artastment plant riv%lfmed {
For an outled doe contont nd cooveding 450 gpe /r

Ve

d. ceent from the waste
o the oxyvoen content
toobe procecsed and
lde content of 5 D.Da.m.

Is Lall encughl to

I
&, The chinrey eftio. Teloel Uy b maxdimen mEismed capaclity i

shraald bhe guep

fa A new ot D omebres for g
Aove “his
23 o rate of jerglery

@il ior the Tollowing tablo. i

Drednoi
arodue bion

duction -

Produeiinn
Rate
Tonz/hour

RilcRwar:
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ii,

iii,

iv,
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Whan a ney chimney is *o he erected at a works where
production ty other chimneys already exists, the new
chisney heignt mus~ be inereased to allow Tor existing
pollution. This is an exernise which is difficult to
dezeribe 4in a Tepert such as this and an opinion should

be snught from tha Chie® Aikali Inspector, Ministry of
Housing and Local Covernment,, Whitehall, London, S.W.1.,
England 0 irdi-id. tams Tor this caleula-
Llon are Lo he peinaed and a copy will be sent to the

Minigiry 10 Health dv ad et wWretl wvallable,

CASBCE, Ne ones

')

il e abie Lo meol the ftandards mention-
Lo T above and some alleviation s

m void financigl hardship, It 18 =some-
timeg technLcﬁllv difficult Lo interpose modern arrestment
plant on ot g j £ may be needed

e, In the absence of
Justificd Complaini, it e susgestad that the dust burden in
waste gases from bhe llns may be Loleratod if 1t is not
more than 1 G0 Al | buat schemes Tor expansion of pro-

-

Lo arrive a1 o matictactory LOmpTom i

duction shouldg Include plans to reduace the emission from
exdsting Kilne - el omove bhan 450 mi/m Bxiating
chimney heiphts way be Lolerated 1f an axgessment shows

that no urndoe hardship ig teing experienced becauze of sub-
Standard di?pehslnn,and nydrogen sulphide emissions are well
wder conlral,

Lime Works, The target should be to reduce all dust emissions
to not more than 450 me N,

Plaster Works, The target should be to reduce all dust emisgsions
to not mere than 450 e Am-

é.

Sulphuric Acid Works
Bk L

e TN

The cwission should be Ssubstantialiy free from persistent
acld mist., . It ig not poseible to quote a standard becauge
the mist paricle Size and ihne visibility will vary from
nlant Lo nlan, A visual assossment Wwill soon show whether
a nulsance is created,

a

The total acldity of e cmizslon should not exceed 29 of
the sulohur burnt,
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4

C, The chimney she wiigned for a velocity not exceeding ;
O metres/sceond so as mok To entrain acid from the inner ‘
snuriaco, The top of

ol the chimney should be regitricted in
the Torm of a truncated cone Fa -
1o metres/szee g, en ar

S,

give an afflux veloclty of 5
ooavold downwann, :

d. The height o7 Clrcharee will denpend on the nroduc bion
capacity accord] i '

nr Lo the Collowine tablo.

8 i

sindram helght of chimmey is 25 metres.

* Note tha. the

]
B

Care should be

[RES

e othe design of Lhe inal absorher ‘
Lo ensure that : Ls no carryover of acld droplets. {
Thig can best be done by arrangineg for non-splash distribu- |
tlon of acid cver the packing and ror a- laver o ary pack- !
ing In the Lop of the fFases leave
the unit.

:Eacl ust holdro Lhe

v, Nitric Acig Works

a, The total acidity of the

@
waste gases should not cxceed
2 500 pup.m. exnres

scd as nitrogen dicxide, i.e. 5 8/&3.

b. The velocity -7 efflux should not pe less than 15 metres,/
seoeond,

The chimncy height should bo basad on a graph drawn from
fhe Fellowing table, the minirum heirht of ehimney for any
size of nitric acid plent being 35 metreas,
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Produetion Chimney Height
el

"Tons/day Metres
HS i

"
&
[ERINE ¢
i

yo—=] d

.,AJ
_ k]
0~ U
[ -

E
5

as
ey

Fertilizer Works

Superphosphats Units. The total acidity of the emission
af ter serubbing shall be not more than 250 mg/ij, expraessed as
Bhe sulphure irioxide eqguivalent of hydrofiuersiliclie acid or
absorplion efTiciency should be not less than 99 per cent.

Granulailon Units. The emission Trom the dryer and cooler
should pass throuph a cyelone and wet scrubber and the final
P

emlssion should be a®t a height not less than 25 metres.

Phosphorle nteld and Triplesuperphosnhate Unlts. The
emigsiong from tne reachion vessels chould pass through a water
acrubher before belneg released Lo alpy at a height of not less
than 5 metres above

surtaunding bulldings.

Genoral

a, . a . 1 N
IR Non-toxice dust emicsions shiould not exceed 450 mg/’m3 unless
the eize of the unit iz such as Fo require somothing more

Ingent.,

ambustion proscesscs are usually based
ssions and the Momorandum of Chioney
thice British Ministry of Housing and Local

. (See Annex T, Ref. 4).

k. Chimney Heishte Tor o

o sivkphar d1 i
o lssund v
Goverrpment 15 a

mocd aaids

c. At thoe Imfternational Clean Adr Congress in London in October
1065, Dr. B.A.0,. Mahler srosented a paper entitled "Standards
of Emission urder ithe Alkali Act". It is sugpested that
thig naper could form a seund basis for standards of emission
in the Lebanon. A copy will be sent to the Ministry of
Health, Beirub, wher avallable. (See Amnex I, Ref. 3).
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Ref.

Anmnex I

ANNEX T
REFERTHCES

1

British Standard 3%05: "Simplified methods for Measurement of Grit and

Dusl Emission Irom Chimneye'. A4 detailled description of the B.C.U.R.A.
method is given in "Measurement of Solids in Flue Gases" by P.G.W. Hawksley,
S, Badzioch and J.H. Blackett, nublished by the British Coal Utilization
Regecarch Asscelabion, Randalls' Read, Leatherhsad, Surrey, England in 1961.
Seo particulariy Part Oneo, 1o ono 20, The anparafus can be obtalined
Trom Airflow Developments Lid., Lhk~ur.or Road, High Wycombe, Buckinghamshire,
England.

Ref. 2

Ref.

Rel.

"Methods for the Detection of Toxie Substances in Air" No. 1 Hydrogen
Sulphide, 1055, Obtainablc Crom Her Majesty's otaulonery Office, 49 High
Holborn, Dondon, W.C.L., England., Price 4s8.0d. plus poshage. The hand
pusp tp be ased for this test ie obbalnable from Baird and Tatlock (London)
Ltd., Irechwater Road, Chadwell Heoath, Descx, England.

3

International Clean Alr Congrece, Lendon, G-T7 Gotober, 190G, Proceedingg.
Part T, p. 7375 "Standaras 7 Bmisclor under the Alkali Act” by E.A.J. Mahle
Pubiished by the National Sccievy {01 Clean Afir, Ficld House, Breans Buﬂalngs,

London, B.C.4, Enpland.

0

Clean Alr Aclt 1096, "Menorandim on Chivmoey Heights™, Obta n;hlu from
Her Majesty's Stationery O0flco, 47 High Holbern, Londen, W.C.1, England,
under 2.0, Code Mo, 7a-115.
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