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Petroleum Refineries and Pertilizer plante are highly
specialised industries. Both p-troleum Refineries and
Fertilisers are vital for economical development of the
nations. The Safety and Fire Fighting in these indust-

ries with large invesiments and costly equipments poses
many problems wnich differ from those found in other
industrial plante, Costly mistakes have been repeated

in different Refineries and Fertilizers before specific
cause of a fire and explosion become widely known and the
appropriate remedy have widely applied. The world wide
research programme on these fields are playing a big part in
speeding up the process of investigation and the production
of code of safe practices. In the field of industrial X
safety and fire protection the National Safety Council, ;
smerica and National Pire Protection Association are playing :
a big role.
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PHILOSUP:Y OF SAFETY:

Elimination of industrial accidents are vital to public inte-
rest. Accidents produces economic 1nd social loss, impalr
individual and group preduc:iivity, cause inefficlency and
retard adv.ncement of standard of living. Jt has been well
said that "An injury prevented is a benefaction, an injury
compensated is an apology". Oatety of workmen is the res-
pongibility of management with active co-operation of

employees.

The enlightened industrisl managemunt in Refinerles and
Fertilizers had asccepted this responsibiiity for preventing

accidents in these industries.

Refincries and Fertilizer industri:s have developed many
safety standards and established that engineering could
prevent accilents; safety could be 80ld to employees through
education, and that Safety rules could be establishcd and
enforced. Apart from engineering, education and enfc cement
is the mout important factor which influence safety
in creating enthusiasm among employees. Therefore, continued
effort to maintain interest in safety is very important.

IRAINING:

Effective training should be given to both supervisors

and workmen. Workmen should wear personal protdctive
equipments such as Safety Hats, Safety shoes and Safety
Goggles and Respiratory protection such as gas masks, air
line masks etc. Toxic materials such as Tetra ethyle Lead
and H,5 nave to be carefully handled, Smoking is restricted
in Refineries and Fertilizers to limited areas only.

Work permit systems for Hot work and cold work, excavation
permita, vessel entry permits must be obtained by maintenance
men before any maintenance work is undertaken in process
units. Accident prevention basically depands on the desire
of the warkmen to work safely. Therefore continued interest
in safety should be maintained by introducing Award Schemes,
Safety Contests, Essay writing on Safety, good house

keeping competition, issue of Safety News Letters
periodically and sending Birth day greeting cards to the 3
workmen on their birthday. I




St

GEN: kAL FIR . PRECAUTIONG:

The entire plant personnel should be trained in Pire
Protection and Fire Extinction, This training programme
should include clss-room ingtructions and live fire

practices. Refresher course ahould be conducted periodcally
to gain confidence so that, they could fight fires confidently
when actual fire dtuations arises. Mutual aids between

nearby indus:ries should be pdanned so that in an emergency
help could be mobilised. Tnis again emphasizes that fire
fighting equipments should be of one standard. Pre-pressuri -
sed fire water mains should run around the process and

storage areas and hydrants should be located at an interval

of not more than 30 metres. where fire risks are imminent,
turret nozzles should aleo be placed, Sultable and adequate
quantity of chemicals such as Mechanical and Chemical foam
compound, dry chemical powders should be stocked., Thelr
strength should also be tested periodically since prolonged sto-
rage mey weeken the extingulshing properties of these chemicals.
Portable and wheeled Pirst Aids, Fire fighting equipmernts

should be deployed in the plants for prompt killing of fire

in the incipient stage itself., Where equipments are operating
at higher temperatur:s and pressures, steam lances should

be provided to smother fires without causing any thermal

snocks and rupture of operating equipments. Close proximaty
fire suits and fire blankets should also be provided at
important locations to enable easy approach to otherwise
unapproacheable places to close down valves to cut off

supplies feeding fires, Mock fire practices should be
conducted at intervals to keep the fire crew alert to fire
situations. The plant personnel should also be knowledgeable in
first aid to injured and first aid training must also be
included in the training programme.




The plants should have Freprepared disaster plans ang
¢ivil Defence measures so that, they could obe put into
operation in an emergcn-cy,

The personnel should be frequently
refreshed on the emergency shut dowr procedures. Pire booster
pumps snould have alternate source of supply sb that when
power outage occurs they could be Operated. Apart from the
electrical driven pumps, at the design stage itself, plarning
should provide desiel driven fire pubps. An adequate storage

of water for fire fighting should be available with appropriate
drainage facilites,

CONCLUSIONS:

If proper safety and fire precautions are not observed
the resulting mishap may be detrimental to the progress
these industries. It should be realised that accident

and fire prevention is not a one time job but a continuous
one.,
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L NTRUDUC TI Ol

Petroleum sefineries and Fertilizer pl nts are highly
specialised induustries, are vital far economical develop-
ment of a nation. The safety and fire protection in these
industries with lurge investuents and costly equipment pose
many problems which differ from those found in other indust-
rial plants., Costly mistakes have been repeated in different
Refineries and rertilizer plants before specific causes of a
fire and explosion bocome widely known and Lhe appropriate
remedies are widely arplied. .ihe world wide research programme
on these fields play a big part in speeding up the process of
investigation and the production of a code of safe practices.
In the field of industrial safety and fire protection the
National .afety Council, .merica and the National Fire Frotection
Association are playing a big role,

I FHILOSOPHY OF SAFETY

Elimination of industrial accidents is vital to public
interest. Accidents produce economic and social loss, impair
individual and group productivity, cause inefficiency and
retard advancement of the standard of living. It has been well
said that "An injury prevented is a benefaction, an injury
compensated an apology". safety of workmen is the responsi-

bility of management but active co-operation of employees is
necessary.

+he enlightened industrial management in nefineries and
Fertilizers had accepted this responsibility for preventing
accidents in these industries. .efineries and Fertilizer
industries have developed many safety standards and established
that, engineering could prevent accidents. The concept of 3Safety
could be s0ld to employees through education, and 3afety rules
could be established and enforced. Apart from engineering,
education and enforcement are the most important factors which
influence safety in creating enthusiesn among employees,

Continued effert to maintain interest in safety is therefore
very important.




1. TRAINING

Iraining i3 one way of influ-ncing human behaviour,
.heretore, all employeey should be . iven intensive class room
training, in acclident prevention prionciples based on thelir jobs,
before they are a~nt to the actual work spots,

as a first ster .n this direction, supervi.ors should be
glven effeciive Lraining because the ifmmeliate responsibility of
preventing accidenis 1s that of the supervigor, not becauge 1t
nas been arbitrarily assigned to him, but because accident
prevention and production contirol are clogsely associated supervisory
functions., liey should be taught the elements of an accident,
unsate acts, unsafe ccnditions and accident investigation methods.
Jre training coursge shcald include tne basic necds of the warker,
off-the Jou safety, workmen health and indus*rial hygiene, use of
personal protective egulpw nts, gas masks, industrial houue keeping
anc fire preven' on e¢nd control. “he training shoules be repeated
frow time to time 0. new aupervigors and 21sc for tie prospective
supervisors. Tne supervisors training would produce - an increased
understunding ot safety, acceptance of responsibility fo: the
prevention o: accidents and greater irn erest in supervisory
functions,

24 SRAINING 07 NEW ERELUY&BS

Un comumencement of the new assignment, an employee should
know the company's safety policy. Generally in the Refineries
and Fertilizer plante certain safety rules are treated as condi-
tions of employment such as wearing of safety helmets, safety
shoes, boller suits and wearing of gogrles etec, The new employees
should be issued with company's safety hand book.

2. SAFETY PRACTICES

The undermentioned general safety rules followed in
Refineries hold good for Fertilizer plants alao:
(a) Use of Safety Hats: Workmen should wear Safety Hats

whenever they work within battery limits of the rlants and also
at places where the sign boards "HARD HAT AREA" are displayed.




buring turr-around of operating units, all employees should wear
tielr safety hatu.  Jhig would prevent injuries from falling bodies

from lofty wei uts. Many serious accidents have been averted by
the use of safety huts,

ybg Use of eye protection: where acids, ulkalies, other
clemicals and irrituting pases are encountered, safety pgopgles

shoild Le worn by t.¢ workmen. .3 a matter nf fact employees

working in these are:s should keep thelir popples resdily fixed
cn to their safety hits. wafety showers and eye wash fountains
are avallable throu n out the Hefine:ie. :nd rertiliger plants

Por immediate washing down of any accidental spillis of acids and

chemicals.

{c)_Hespirutory protection: Aprropriate type of pas
Cunlgter masks and closed/oper circuit self contained oreathing

appal'atuy are (0 be used whenever worsw.n enter into a confined
and aseous atwmosphere, wefineries ond cer:iiliger plants provide
@ numoer of pas masks, air' line w.sks e:c. .ost commonly used
are fUA gas canister tor acid alkall nandling and for total
piotection such as scoutt Alr Fak ete. The employees should be
tnoroucghly trained in the use of various iypes of gas masks., Iry
runs snould be conducted periodically to refresh the employees in
«he proper use ot tiese life saving equipment 3,

§d) Jafely ohoes: Refineries and Fertiliger plants provide
safety shoes ut subsidised rates t, t e euployees. They generally
have a concealed steel toe cup. shey protect the employ=es from
crushed foot injuries und ensure sound footing on .he work spot.

\e) umoking: Smokin, is permitted in the Lhefineries and
Fertilizer plants only in certain specified areas. Match bexes

are not allowed to be carried inside the Refineries, Exploagion
proof lighters are provided in the smoking booths, Smoking out-
side the specified areas is forbiddeu,

{f) House Keeping: Good house keeping is a 'must' in these
industries. 0il rage may give rise to spontaneous combustion.




ihe; should be pluced in covered metal ¢tontuiners., Vil and
chemical spills wust ve w.shed premptly to .elp prevent slipping
hazard and fulls.

A . sor« permit systea: Ne mectanicul work should be
carried wut on cperating viadlprent until authorisation is obtained
from the mant o urin dej :rtuent in tie form of a work permit.

D18 syotew not only safe [ uards U,e workmen but wlso the o;erating
“,ilpuent . rurtler t.e sork pernit system ensures that the
wanutadle ng dep wtment jag detersined as gafe to pertform the
regignatec joo. wo kinds f work permits are ~enerally issued =
one 10X not w T4 nd anotler frr ocold work. he permit issuing
aathority ens..es isolatin. i cepressuring of cquipnent, cleaning
tre are of o4l n?! other couhustible materials, covering hot
lines, sewere nu:. noles etc. {ney conduct gas tests with eXplosgive
zeters Lo deteruine the ex;losive range of nydrocarbons before
13sue of not work permit. .le maintenarnce workmen must ensure all
precautions stipulated in the permit are complied with and restrict
the work to that particular ej:ipment ccvered by the permit,

sy Vessel intry Perzit: Before entering int: ary enclosed
premises sucr ae tanks, drums, towers, furnaces, sewers and other

places which ma. contain rase: or vapours, vesasel entry permit
must be obtalred.

Yalidity ard limitation of permits: 'work p ramits are valid
for tne date «nc ti.e gpecified in the permit. If the work
las to be continued after the ei,ht hours shift, the permit should
be renewed after satisfying, that the condi:ions prlor to the
iscue of permit hLuve not been altered. If necessary, gas test is
to be conducted befcre renewin. the permit,

(i) ioad cutting and Excavation permit: Hoad cutting in

a Refinery and Fertiiizer plant should be covered with a permit
signed by the genercl engineerins department to ensure the
electrical cables and underground piping are not cut and damaged.
Fire department should also be informed so tnat they can plan
rerouting the rfire truck for responding to any unforeseen emergen—~
cies. "Road Closed" sign board should be displayed whenever any
road is closed,
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(JJ Mainteinin: interesi in safety: It is necessary to

maintain interest in safcty, because even with optimum working
congitions accident prevention basic.illy depends upon the desire
of people to work safeiy. In order to maintain interest in safety

in nelinerie. :nd rertilizer plants, wmany plans have been introduced,

JewW 0! them gro:

i, safoty Sonmitteo leetin, vafety “ommittee consists (a) Manage-
ment Latety Cowuxzitiee (b, Lepartmental or Aren Lafety Committee
fo:r each operating area. 1In the area committ.e meeting/s, workmen

and supervisers liseusg various points on safety. iiinutes of
these meetings are circula‘led among departments for corrective
actiors. «here financ.al sanction to implement 4 su pestion is
warrented the umanajecent safely comuittee presided over by the
Chief pmxecutive accords necessury ssnetions. rhis system makes
the top munagemcnt; committed to safety of the plant and workmen,

Apart from discussion type meeting, the area comuittee should
conduct inspection type of meeting also. The committee members
must go round the plaunts to observe for maintaining a safe work
environment and noting down the unsafe actions of workmen.

\ii) safety Contests: 4s a part of maintaining interest among
employees, safety contests should be conducted periodically and
awards given to employees. vlogan, limerick, poster and essay

competitions and house keeping competitions should also be conducted

periodically, safety week celebrations, issue of safety news
letters, sending birth day greetings to employees by the 3afety
Department are few schemes to maintain interest in safety. Mini
posters in the monthly pay packets, display of safety posters and
accidents statistics board at important locations would also help
workmen to sustain interest in safety. The National Safety Council
of America had set up four levels of awards to provide recognition
for every good safety record of g plant. 1In order of merit the
awards are (1) Award of Honour (2) Award of Merit (3) Certifica-
tion of Commendation and (4) Fresident's Letter.

The governments in certain countries have plans to award to
industries (1) which had worked for longest accident free period
(2) Who had reduced frequency rate of accident and (3) For
percentage reduction in severity rate of accidents. They help




maintain a healthy competition to improve the safety performance
amonyg industries.

It is suggested that ILVU should also introduce award schemes
to stimulate safety ideas from among the workmen, seperately for
different industriass. The UNIDO should also conasider awards to
industries of ilne memuer nations to improve overall safety in
different induatrieas.

I1.FIKE_PriVESIION

Fire is a mujor hazard in the i[efineries and Fertilizer plantas,
.ne best time to fight the fire is before it starts. It is an
established cold fact that in most Refineries fire and Fertilizer
fires are due to the failure of employees to comply with approved
procedures and reco.nised safe practices and standar is.

1o ANATOMY O VIKE

:'ire 1s a chemical reaction between and one or more elements
to produce :eat and light., ordinary fire results from the combi-
nation of fuel, heat and oxygen, Thigfrepresen*ed by a Iriangle

UXyeen Fuel

Heat

when an element that will burn is heated to certain critical
temperature called its "ignition temperature” it will ignite and
continue to burn as long as there is fuel, temperature and continued
supply of oxyygen. rresent studies in analysing the anatomy of
fire reveal that the fuel molecules appear to combine with oxygen
in a series of successive intermediate stages called branched
chain reaction in arriving at the end product of combustion. It
is these intermediate stages which are responsible for evolution
of flames. The chaln reactions are inhibited by the application
of Dry Chemical Powder and the most effective Dry Powder is the
Potassium Bicarbonite, because of its large size of Potassium Ion.

2o FIRE TRAINING PROGRAMME

Every employee in the Refinery has to be exposed tn the
effective pre employment fire training. such training programme
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should inclule class room inctructions demonstration of verious
fire fignting equipments snd appliances followed by live fire
prec dicey, Refresher courses should be conducted at periodical
intervali on o phased programme to cover all tne employees.
Jactical exercisee simulating exer erncy sitvations should be
condicted at frequent intervusls,

e _F1.d EQVUTICON

Up-to-cutc uperztin. procedurec :nd instructions snould be
available in written form at the coanirel room of eack plant. On
the Job trainin, and class rocm instructions on start up, shut-
down .nd operating procedu.e¢s should be on a continucus hasls to
cover new operalors and refre._her cources .ciould be conducted for
expellienced operators. Permit to work frocedure should be clearly
estotlisned in writien form .nd kept up-to-date. Perindic reviews
of all operatin. arnd maintenar.ce procediie s are necessary to ensure
that sofe pructice. are followed and the lescons learned from
ex,erience ave not lost., kKegul r plart visite b. tlre operating
personne: and 1lso by a competent fire and safety auditing tezm
arc neceg:ary for reviewin, ire ad quacy of fire prevention, safe
operations and plant standards, The fir. safcty eudit team might
be composed of a process engineer, fire prevention officer, safety
adviser and possibly an indust: ial hygienist. ahenever any
additional installation of new equipuents or alteration of exist-
in equipments are made, fire protection facilities must be taken
into consider-tion,

4. Flns FICHIING

~uccessful fire fighting results from the systematic

application of plamned procedures. +t all important locations,
fire fighting procedures should be wri'ten and displayed permane-
ntly. 1In areas where there a:e number of industries conveniently
situated it is a general policy to organise a m tual assistance
scheme. Any serious fire situations will invariably involve,
calling in for assistance from the publie fire services and

the fire units from nearby plants. :eriodical combined tacti-

cal exercises between the nearby industries should be conducted.
T..e mutual ....




agsisturnce gchewe will leid to increvase efficiency by ensuring
that more wmen .nd mateo il are avaiilable at a short notice in
those first vit..l 10 t2 15 mis. to coumbat ar emergenrcy. In this
scheme there 1: also u .'trong economi:al incentive , sources of
JAn power and eguipment , ilso fire fipkting chemi:al sugpplies
are povled wmd the burden can be ejually shared at a much smaller

capitai out=lay on fire fi,tin.,

frevention of fire spr. (s enerully determines the success
of extinguishing etfforts. .1oper placerent of tire hydrants und
turretnozzles is important to both control and extinpui shment of
fire. adejuate drainave of tire area apsures against blazing
oil, flouding to other unuffected areas. Hlanketling pools of oil
with foam will 1l1so guard a. ainst fire spread,

Do Uul Vb URY Sl Jak Fo. DLEE DIunTING

m——

Dry chemica.s snould be used to replace foam as a first aid
fire tignting medium because oY its quick extinguishing uction.
Appiication of dr, c.ecmical to hydrocarbon fires should be very
quick and the rate uf application would have to be about 0,14
pounds/second pe:s square foot and apout 1 minute supply would have
to be availavle. nowever, dry powder has a limited application and
in its present form cannot replace chemical or mechanical foam
when gealing with major .ires involving low flash point stocks.
It must be understood, that trne continued existenceof flame in a
given situation of hyurocarbon fires depend upon a chain reaction
from one burning molecule to the other and the effect of using dry
powder in its very fine form is to interrupt this chain reaction
by the application to the atmosphere of myriads of fine particles
of powder which prevents any further oxygen combining with
flammable material or substances.

0e _USE OF #ATER UN PETROLEUM FIRE

water has the highest specific heat of any known substance
which gives remarkable cooling properties. Water should be used

in the fine furm of spray or fog for controlling oil fires and
for preventing sapread of fire from one place to another, Water

can algo he used as a curtain to prevent fire spread. In general
water is inoffective as an extingui shing means on fires fed by




pases or vapoures from low flasr stocks. However water is used

to cool the containers. .ater is used in Refincriesg and wertilizer
plants to cor. or protect buildings, astructures, pipe hands,
eyulpments nd tanks etc. from he:t or flame i-pincemen* . A derge
gpray of water ana. ulso be uged ag barrier Letween flume and fire

"ivrter to pernit cleser ipproach foo slosing n viive and to shut off
flow .7 fiel feedins tie fire, . ater carn cluo be used %o stop
bovtom 1vnks f tanks.  idling water m.; f1ivt the i1 shove the
level of the tunk. iuis method 1y used to :top the ‘low ¥ oil
feedin. nd otherwise Ja.contralable tire. e rate »nf water €low
must mateh the rote of leaka,e. .mce the oottom water level hag
been estatlished, in case of 0il leak from a oren end pipe or valve
fed at . pinvssate lower uuan the fire wuter n-zzle vregssure, it is
possible to stop the escupe of fuel ny iirecting a hcse ctream into
the opening till such ti e utner steps are t..en %o stor the leak,

Lo oo VF UMM UM FplavssiM FIRES:

it is nucessary to mairtain in nefineries large stock of foum
compounc tc¢ deal with lar e fires involving low “lash stocks. The
foam application ensures quick cover:ing of the entire surfuce of the
burning lijuid and reduces the vapour tormation to mix up in ‘he
oxyqsen sand continue the combustion. entle yplication o! foam avoids
splashing ¢f the burning liquid and spreading tte fire. oan can
be used on a4 flaruiable liquid spill for covering to prevent possible
fires. Foam should not he used on electrical fires since foam ls
nothing but an areated water. iffort te extinguish with the foam
compound s'iould not be attempted as there ig only little chance of
succegs if sufticient quantity of foanm compound isnot available ‘or
atleact 9C minutes application at the rate of one €allen of solution
per minute per each 10 square feet of surface area.

8, BATINGUI GHING PETRCLEUM FIRE:
lhere are three conventional methods of extinguishing the fire:

(i) Elimination of the fuel supply - starvation method:

This 1s being done b, operational procedures such as depressuring
systems, blowing down a complete unit, pumping out tanks, closing
pipe lines, valves and rerouting the flow.

(ii) Prevention of alr from combining with fuel - Smothering method:
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vype <t 1iresgs Lry chemi:ali i: .ls0 effentive, iter gpray to
prevent damage L0 nearby egyulpment should be con<tinued.

{cy Pump -nd vompressor iires: Affected equipment should be
taken out of service and isolated. Check if it is possible to
drain or depressure the 1line from a remote control. Jteam or dry
chemical should be used to extinguish the fire. GSpray water till
the pump or the compressor is stopped.

{d) Furnace fires: ohut-down the units, cut the flames,
steam to be cut into the tubes to protect the coils. Open snuff-
ing steaw into the furnace box. Do not use foam,

(e, Iank fires; 1. Cone roof tanks:- If fixed foam pourers

are available, introduce foamr immediately. For any reason if foam
could not be used, protect the tank shell with cooliny water,




Foam s:nould be introduced into the tsnk by portable towers and
malntaln recommended delivery rate of foam, The rate of application
0f foam is one ;allen per minute for every 1( square feet of oil
surf.ce. avoid water jets intc the t-nk as it would destroy the
foam vlanket an: pusaibly cause voil over. wWater 1s to be applied
to the tanks down wind of the tonk on fire.

.« rfloating Rosf [lanks: - un smll seal flres, dry crremical
extinguishers should be used to put out the fire. Water fog can be

usped to cool tne exposed metal tou avoid reflash. Cooling water
should be applicd to the shell.

yf) lank_vent rires: Fire at the tank vent can be extinguished
by umothering with dry chemicel, CU; or wet blankets.

() MPu rFiress It is very import:nt to avoid endangering
human life in the event of fire involving LFG equipment or ser.ous
leakage of LPG without a fire. If escuping gas is not un fire, close
the leaking valve., .ater spray shoulc< be used to disperse vapour.
If thegus is on fire, do not extingulsh unless leakage hus been
stopped. Apply cooling water to equipments exposed to heat. If the
shut off valve is on fire, firemen with water fog and close proximity
fire suits should be engaged to close the valve under the cover of
the water fog. Dry chemicals are effective in extinguishing LPG fire.

10, PYROPHORIC - A SOURCE OF FIRE

The fuel gas contain varying percentage of hydrogen sulphide
which cause pyrophoric iron sulphide deposite on the walls of the
fuel gas linee and vessels. The pyrophoric deposiis in these gae
lines and vessele will ignite spontaneously when exposed to air. It
is therefore important that, air should be excluded from fuel gas
line. Pyrophoric iron should always be kept wet and finally disposed
of by burning. Carbon Monoxide conversion catalyst after exposure to
reducing gases under operating conditions, become pyrophoric and aust
not be exposed to oxygen or air and wetted to prevent rapid oxidation.

11, WATER A§ A SOURCE OF DANGER

water as a source of danger to process unit has been present
throughout the entire history of petroleum refining. Thie is true




because water wiil vajorize and expand in volume 1,600 times

when it contictis not oil at atmogrheric pressure, This will cause
violent surpe ir ;roosure andg equipment will gsuffer considerable
dama; e such us upset traya, warped pots ind possible rupture,
There Js also porasidliity £ water enter'ry into the proceas
nystem throush leeaine condensers, cuoler., gte.m reboiler: ete.
-vere 13 very littie w procose man o on de in advance ‘oncerning
this corntiency, cat ne :o: uld be cognizant of tae fact whether
water wili flow th h,drocarion or hydr c.rbon o water in the
evert of s ch leuk.

.LlL..LIC.«Q.);AL i avhkUowaY
=

Ve fa.nac.i¥e Loal (Op,i5)4 FB: It is the main constituent
o anti-knock campounc blended wi.h fa oline ~nd is most toxic

~

anc polsovnouc when it cets into -.e body and 2ffects the nervous
and circulaiwcry cystem. [Eu ble:.din_ operators, laboratory
rerconnel, _esoline :rk clearin, mainten » e crew come in contact
with the lcaded asoline, T.is toxic compcund zugsorplion takes
place throuch respiratory tract, alimentary tract and skin contact,
-he blending plant personnel shoulcd tierefore scrupulously observe
manufacturers safety recommendations, Me Qg2 imt ghould
provile proteciivs equipnent such as c mister gas masks, air line
apparatus, oxy.en ;as masks, wuite Land gloves and gul=boots,
Critical supervision of wo_kmen in order to ensire proper use of
personnel protective eqg.ipment as well as complete campliance with
recommended safepractices are essential. strict attention to
house keeping und 21l matters of hyriene and social amenities
enforced b disciplinary measures are essential in the protection
of versonnel exposed to tuis hazard., 4 high level of efficient
supervigbn iz all important, to protect the workmen for all
effects of this toxic and deady material. yLvidence of lead
absorption in the workmen concerned may b- taken as rroof of
failure to follow the safety recommendations. vludge containing
TEL should be disposed of either by burning or by burying. The
operators doing blending should be subjected to periodical
medical check up to determine the lead peoisoning,
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2, HYDLnuuBN_sULPHIDE

This ig one of the mogst datigerous material, Refinery workmen
are exposed to. 1t 1s an extremely toxic gas and therefore, every
¢ffort zust be wile to keep thig material confined and to prevent
its inhalation Ly workmen because of low allonwatle concentration
of ¢0 purts per million exposure during an einu nour day. vhen
hydrogen sulphide is inhaled accidentally, the sense of smell is
rapidly deaded with the result an individual may inrnale larger
amount wi %nout bein, aware that he 1s inhaling the deadly gas. Thisg
gas is to be respec <! ince it is a strun: e killer and always
proper resplratory ec.’ menty should be worn by the workmen ~hen
encountering thi. :as. «uenever mainten:rce workmen open up any
equipment of hydrogen sulphide gas service, they should wear
respiratory protection.

Je AMUNI A

The liquid ammonia vapourises at 33,3°C at atmospheric pressure,
hence it can freeze on any part of tne body on contact, Vaccum may
be created in vessels containing ammonia gas, when water is put into
these vessels as anmonia has tremendous affinity for water and
rapidly disolves in it.

Ammonia irritates and damages skin and mucous membrane, cause
swelling 1in tlie throat and inflammution in the lungs with severe
pain. Ammonia in the eye has caused blindness. The gas is fatal
if breathed in strong conceniration. Anhydrous ammonia can .cact
with mercury under certain conditions, to farm explosive compounds,
instruments containing mercury should not be used in ammonia service.
Ammonia produces violent reactions when in contact with commercial
acids.

Ammonia is flammable -~ flammability limits being 15 to 28
percent by valume. Ihe major hazard is accidental release of this
gas. In case of burns or serious exposure of eyes, it should be
washed promptly with plenty of water and medical aid is to be saught.
When opening pipes or vessels where the material 1is expected,
breathing apparatus such as canister gas mask or self contained




breathin,; .pparatus, rubber loves and popples must be uged.
Medicin .l 1i..i¢d parf9in o Lerm t-x ointient suri.led ly
M/8. olebe garmen a Jo. giould b2 a, plied wnen agkin a8 been

at.acked by o Ammonla famesd,

a. AlUiase v Ol Laivoie it Uivg

AP Batic nydrocartons 8.ch as bensene, Uoluere ind Xyichne
are Jded in tnese noagtries continuouyly. ‘hey ..re systemins
poLdons, iulalation of nigjh concentr.ticn of benzene vapovars,for
eXxamypie, for few minu.os ¢ sa9dult In acute ;oigonin;, Self
ront :ined br..thine ap;aratus -houso be used vy vo kmen vhen tizue

ga3es are ncohunterea,

S lCLioiub

ine uir €3t saletly Lacard is tue incong.uerate care.ess or
unthingking ins.viduial. .he «efinery and Fertilizer plants
¢liuations are not I frferents 1t is a cold fact tiat by far t.e
majority o. accidentis are not caused by mecrunical fai lure but by
huwan er.or. ., aldlesgs now complex arind.gtrial mi:chine is, it
{3 merely a tocl in the handg of tie man who operates it. It can
only do wnat Lie opercior uaakes it to d, or rermits 1t to do.

.nerefoure, the carefil worker is ke best worker in an induetry,.

If proper safety .uc¢ fire precautions are not oabserved, the

resultin; mishap miy be cetriment:l Lo the ;rosress of these

incustries. 1t shouic¢ ue realiseu that accicent und fire prevention§
ig not a one time job out a contin:ous one for ihe prorress of
tuese industries.
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