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Author; C. rfaahbourna, 3. So.

Syr.oneis :

Esosat literature or diseases of the iurs-s broum
by occupational exposure to silica ard asbestos dusts has
surveyed, end disoussiens cr. recent devaloprarta have bee

with ceabers of a aedical research ur.it operating in the %
Kirgdcn.

£hs nechariana causing these diseases are discus Bed.
nature snd artert af the baserda associated with rrtier 10 ara
cor.eidersd, and it is concluded that the rarufaccure and use t
this raterial its rot entirely without risk. Hears of csviaci
thee 8 haesrds are recemended.
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ISTROBCCTIOf| m

SnquirieB are 1531112 received iron custoners regarding the
possibility of illnaaa among steelworks personnel arising from the
long-term use of Profor 10. Objections to'a posaiblp ailicoai3
hasard have 10011 arising during nearly the »hole period in which
Profax has been marketed, and it has been necessary in some ca3e3
to use olivine an a filler in substitution for silica flour. More
recently, further objections have been received regarding a possible

ashestosia hazard and ito associated danger of cancer of the
respiratory tract.

The material in this report cornea from a survey .of recent
literature on diseases of the lungs and chest caused by exposure to
toxic duat3, and from consultations with representatives of the
Pneumoconiosis Research Unit of the Medical Research Council,
Llandough Hoapital, Penarth, Glamorganshire. The information
gained has been used to illustrate the possible risk of pulmonary
disorders accompanying the manufactura and use of Prafsx 10, and as
a basis for considering ways of reducing or eliminating this risk.

Comments on industrial hygiene regulations and the legal
aspects of silicosis refer to Sxitiah practice. D ifferent regul-
ations may exist in other countries-, and it is suggested that the
reader should familiarise himself with those.

SIDXCOSIS

Description of the Disease-

Siliceaia is a disease of the lungs caused by breathing
air containing imcomhined silicon dioxide dust. It produces
nodules of fibrous material within both lungs, and can be detected
at an early stags by X-ray examination. The disoasa may reach a
serious stage before producing clinical symptoms. The most common
symptom of sever« silicosis is shortness of breath following exert-
ion, and this symptom may increase to the point of causing complete
disability. Bowavsr, a mild to aodarata degree of silicosis may
accompany an otherwise apparently normal state of health. A
persistent cough. +ta not necessarily an early manifestation of the
disease. When tha disease has reached the stage whara it causes
shortness of breath to a disabling degree, there usually follow
pain in tha-cheat, loas of-appetite, increasing fatigue and weight
loss, eventually shortness of breath even whan resting, and finally
possibly death from pnauaonia, heart failure or tuberculosis. Tha
damage caused by silicosis is irreversible, and the disease has
ba«n observed to progress after exposure to silica duat has been
terminated. It is generally baliavad that tha disaaaa reaches its
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ntrun nave Lcpnent a ft g_ftsr exposure has cadasi; thus a

-Vs- sl —_o dagr S0:
1Gv8 (at
that the —agf2lcS cd silica
radisposia 1Isis. M. js ccedition 1Ls known aa acareo-
tuberculosis . hrperinerts cn anjirala bava shown tthat tha virulsr.os
id tubsrole bacilli is when they are e—cwrng 4" a saliceti:

.ung; diowever, nodarn
iossibia tha protectio:
.adaoticn. Therefore, silioo-tubarculosis is s preventable and
idten a%rabia dinasea.

In aone oases tha victiu ia entitled "oy law to acapan-
sateen. In any legal proceedings in. the United Zingdcn involving \
claina dor ccnpersation, the disease ia only diagnosed when all the
dclicking criteria have been satisfied:

1) X-ray axsrination shows silicosis shadows.

2) Thera is a reliable history cd prolonged exposera (ners
than 10 years) to raspirahla silica particles at ccnoen-
traiicno in axossa of tha linita laid down by H.H. Tastcry
-Inapaotorate ¢'

3) Breathing disability nnst be denenstratsd, and all cthsr
Cannes dcr the X-ray abncmality alirdnstsd.

liechanisn of Silicosis .

hreathed %4-Mzg
lungs and breathed out again, provided that th,ey do not tench en
cd the surianas cd the lung tiac?ua. However, tha lung tissue Is
cant, and any particle ccndng oM cTit"will ba ca--
and ranain inside the lung. Clearly, this eituatior. oculd not ba
allowed tccontinue dor any length cd tine, otharwiss tha lunga
would baoone blocked up with dcreign natter end ceaee to duration.
There are two necharisns at play in radrying umrsrtod natter dren
tha lungs. Tha wind pip« and the widsr air paaa&gea at tha uppar
and cd the lunga contain what are jcrown as ciliary tracts, This
nsera that the aalla ccnposing tha tiaaua w-m'-g thaaa tube« bear
"icrosoopio, hair-like protubarenaaa whioh b«at back and derth in
mﬁ\yt::(‘{-e which produoas waves oi novanant upwards .along a «urdanos
cd t air tub«s. Thds action ia tamed "reticbroral nhythn" and

esn be likened to the revorant od a nillipeda's lags or to
¢ gust cd wind blowing across a ocrrdiald. Eh» addaot ia that a
rsry thin diln nusua zfi eeetieaally jrnpit dr: tha Lowe:

upper psnis cd tha air tubas and ovontually enters the couth,
together with foreign particles trapped in it, whirs it can be

CC. tuac -
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foreign partvistes— They ther**ear-" - =~ _
issue raas In the lungs whars trey are disposed of.

Elis neciar.isr goes wrong when a silica particla is
ingested by a phagooyta. The surface cf the silica-particle reacts
with substances inside the phagocyte to fern texio products which i
hill the phagocyte and are rolaasad when it dies. The calls of the'
lyrphoid'-tissue ara poisoned by thsse toxins and rsaot by baocning
fibrous. The ailica partiola la released by tha break-up of the
phagocytB, and oan be ra-ingested by another phagocyte, and bo-cr.,
baing continually recycled. |IThan tha lysph tissue beaosss fibrous,
the normal passage of phagocytes is obstructed, sued they nay then
nigrate through the' frails of lyrph vessels and deposit their silica
content in thB gas-exchanging tissue near blood vessels. This latter
tissue responds very quickly to tcrio naterial, and produces large
guantities of fibrous .notarial, producing tha typical nodular
fibrosis which oan be seen by X-rays. The blockage cf the iyrph-
atis drainage systan by fibrous™ tissue nakea it diffioult for the
lungs to dispose of furthar foreign material; this fact-probably
explains tha increased susceptibility cf affected lungs to such
iofeotions as tuberculosis.

remisEibla Sust Concentra,tiers .

The cexposition of Trofar 10, and the general circum-
stances of its Esruiactura and use, will give rise to atreatherde
dust conoentratiers approaching and possibly eroeecing the Limit
suggested by the hinistry mf Labcur.” (Zsf. 1.) Tha fig-ores quoted
by the Ifinistry cay be -enployed as a useful guids, but they do not
necessarily indicate dust levels which proffer couplets freedom
fror the possibility cf siliooeia. Ko auoh claiu is nade by the
iidnistry, and their figuren are derived fron jUosrioan. opinion baaed
on bcanty oana histories and ar-ira-l trperirsnta. Turtherrcrs, tha
aignificanoa cf the M inistry'm figuraa is greatly weakened by tha
fact that no nethoi of dust analysis, lad no rang* cf particle sizes,
ere specified. Thus, tha limiting*figera> oould include air-borne
particles of any sizo, including those which are urlikaiy to enter
or be retainsd b7 tha lung. 'Tha icarcity of irfermation arises

* Torsshold lirit for cuartz-and crisxobalita-bearing dusts «
250 + (£ SiCj * 5) million particles par oubis foct, or
2=25 SiO™ + 5) particlss per o.c.

& continues.' -
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1 circles, trd it would soon th.it the porartfs.i dangers cf crcridclita
ara no: fully realiged. Adxriral experirarcs radias=tG ‘fU~, veng ¢Assure
associated with blue asbestos ire vary rsel, tad that tha standards
cf industrial hygiene required for handling this natexiel nay avart-
uslly be ocnpsracle. irith these fcr harylliur and it3 ccrpc era

Carcir.cnata. have bear found ir. the pleura ci' parscr.s eh:
had pear, Exposed only occasionally to Ice ochoantrati.snfa' cf blue
asbsEtos dust. 2xtrsro r.acaa shewed oanosr davaiopira up to 5C ysara
sftar a single exposure. She Hreurbocriosis P.asaarch. Unit have
dstaotad a very thin fils of polycyolio hydrocarbons on tha surfers«
cf blue aabBstos fibres,, and analysis ahorra that this layer contains
oaxcinogeric aubstanoas which it is baliav&d nay be raaponsibls fsrt
the unique affect of this nstaxisd.

Perrissible Dust Cor.oentrg.tiors.

It trill be obvious iron the foragrins aaction cf this
repert that no exposure to blue asbestos dust oan be tolerated,
horevar low the concentration end however short the duration cf
exposure. However, it nay ba prsauaed that during tha ignition cf
Prcfax tha Carcinogens in tha bins asbestos era burnt off, chare:era
asbestos present, in Hrofax residues represents an aabestosis hazard
only. .

~Jf She liini3try of Labour (Saf. 1.) lays down a iirit cf 5
uillion asbestos dust particles per- cubic foot (177 particles ?Er
o.c.) cf atneaphara. is is the case with the Ministry's rsccrrsrd-
stichs for silioBous dusts, the value cf this reoemendation is
restricted by the liritad infcrraticn upon which it is baaed. She
Ministry taices no account cf. variations in individual susceptib-
ility, and dcos not specify the nathod cf analysis, cr give any
details cf the average dinoneions cf sn asbestos particle. Ho
distincrier is naia bstwaan the various ferns cf asbestos.

'litres recovered fren asbestos bodies in tha lung2 =
asbestosia vietins vary in length fren \0$ sinrens down to 25
nicrcns, and in thickness frcr 0.2 to 1.0 niernns. (Hei. 5») It 2
probable that fibres 5 nicrona long surd anailer srs ga.E-liha and z"
r8tainsd by tha lunge.

2q@inerni] XEPSCTS AI7D Pfgcrr/vw'WZM.Tloys

Cfar.Brs! .

‘Tha ideal, solution ia to replace toxic natariala, such as
¢lisa end acbesto», by r.on-coxic n&tarisla, such as divine and

J
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—~lynthatic ninsral dibr'as. Under treadtdra fror Eli. Tactcry Inspaci

..crara, this course cd acrior. has baso fc:T1! IUSCBr CI
industrial processes,. der enarrie tha re aond-cis-eting
by shai-biaarirg, and tha sA{si850™" W ccrposiricr.
—_-a swhsals; ¢11 Predsx production in Swodsn ~ov bas Bd en
olivina ->« :ead g1 and a arali quantity od divina-

p—cfsr la 'bain¢ supplied to sene Poseco oustonera in the united

Ehs raplaoeaent of blue aabastoa by arcsits has baer.
rase ndad by ?eaaoo International Ltd. and undertaken ,dy an
ir.craas rurbar od Group aorparias.

It should, however, ba noted that thars is a Unit to the
ocnoestration aver, of nen-toocio duste which oan be tolsratad by the
lungs. Eoe, Uiniatry of Labour aei a iinit for nen-torio dusta cd
50 sillion particles per cubiu doot (1765 particles par 0.0.),

Unfortunately, these rcn-teric substituraa are slrost
invariably core aspers'dva than the uaterihl they raplaae, with thB
rasult that thsir usa nay not ba a sound csssarsis! proposition.
Undsr such oircunstanoas, stops rust ba taken tD radusa the mount
nd torio raterial entering tha lungs cd persons working rich it.

Esspir&tcrs era tha least cacisdaotrry nsthod der protect-
ing, rsr working ir. torio dusts, Ehe sdficiesoy cd tha conventional

Jj~dree nasi: with filter is questionable, particularly whan the .rash

JBE.S used without raderanoa to suoh darters as the dust level end the
probable useful lids of tha filter. Araspirator supplied dron an
eroemsl flcuroa cd omprsaaed air, for arsnple, tha shot-blaster*3
hainer, is superior tD tha filter type. Eowaver, respirators are
not c rdertabie in use and it is vary difficult to ensure that thay
are err continuously by workpeople, particularly those concerned
-~ Meavy operations. Ehey also eddsr no protoorder against dust
which astiles in. clothing, and is subsaquently shaker, our, Ehsre-
dore, raspirators should ba rsgurdad solely as a tasperary saasure.

Goon natural vantilaticn conjunction with a high
srandsrd cd. house-keeping offers a reasonable dBgrsa cd rareerror.
against I Los. and asbestos dusts, and id the working apaoa is

larga and open at tha aidaB, no antra protactics nay ba naedad.
7andilation is airoat invariably tha only dem’cd protection which
eréct¥ = a steelworks. acemulations cd dust rust on no account
be allowed to build up, and it' is praderrad that dust should be
renoved via a built-in vacum. olaarirg syster, tha cyolczsa or bag-

.ters c¢d which should discharga into tha open air »*11 away f:
sry working area, railing suoh a aystan, tha dust euat ba dsnpad
inon with iratar and shovelled or brushad away. It ia naver
sufficient naraly to dsnpan cr wot silica flour rasiduaa as a naans
of rerevirg dust, because the hazard rsappoera when tha residua
urban our. Eharsdors tha reaiduaa rust be pla.oad.in bins rather
r— 08 idt -- cue- yilas

ros-ca-o
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atursi vantriadi

UrpisE-s t ?rcr n>MJ rtioulerly ¢~ —s ths rirter
mvw'-em.ura, it does F%q\i pife adeqb&ta protection a-rs.ir.s-.
oarsa: oiatsd with croc
firiv cf rrc:

PcTrerad dusb-ertraotior Bystsna aera be rads to centre!
dusta very affectively, and should bg considered seriously for any
particularly hazardous operations auch aa cutting cr grinding Prefer.
On a lungs coals, these ayataca can prcr/s to bB proiibitivsly
arpansiye, and thair vine in ateelvcrks lb virtually ruled out for
tils reuser.. -

\ Incthsr possibility at the atealtrcrkfl end cf tha operat-
icn ia dust suppression at aouroa. Investigations are at preaar.t
being’nada into tha possibility of supplying Prefer bonded vith
Bodiun. Eilicate,. and striking a suitabla balanca batoaen sinter-
ing of the burnt rssiduea and the avoidance cf slagging at the
vcrking faca. (Eaf. 4,)

W hatever protective naasuras are adopted, ragular air
sanpling and dust counts, together urith periodic nedioel asanirst-*
ion si all parsemel likely to ccra into regular ocntact rich tonic
dusts, nay baoone nsoaaatry.

MpnTiEgMura :  Hixinxr -gt&jra «

Silica du3t my reach a dangaro.ua eencertrutisr in the
stncsphera vhan silica flour is charged into tha hycropulpsr, and.
fcr a short irhile aftsrvrards. ffiie Prefer Haemal (Vcluae 5, J-cbbco
handbook ef n'erks Ocntrol) rsccmands charging tha silica in its
paper sack, and this procedure ahsuld be lallowed wherever poasibls
filing this, ventilation cf tha siring platfc rush be ~°-TOVeE:
to the grsateet possible degree.

it is at thi! caw blue anbe8tos ia handled.
tincar ncrnal esnditions cf weighing and riring, the unhurt cf
asbestos dust produced. ia vary snail because tha fibras appear t:
ba senawhat ";,arponad". Ecwaver, whatever dust is produced is
highly toris, and tho safest ocuraa is obviously to rapifias blue
nsbastoB by white asbestos in pursuance cf currant rao: laad&!
Pcsaco International Ltd.

rrofsr Hs.rufacturs 1 Hculdinr bts-s-a.

ia possible that ths rist dsvelcpsd during the da-
rater fitzt~a cf rzzzi m,““Taerara, due 00 escapa of prasaure
bsrreen eha tore halvas cf an ill-fitting cr dirty tool, ea-usea
araosphe: io contEninE-tion. Ho actual ne&surerarta ara available,

ontinuac.

?0S--Q3-0,Ga3z
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but it is reasonable to assume that the water droplets in such a
slat are capable of carrying silica particles within the respirable
particle size range. Steps should be taken to eliminate the cause

of spraying., Vailing this, nist3 ao formed should be quickly
dispersed and removed by ventilation.

Uhe clothing of the machine operators nay become heavily
Sailed with slurry, etc., and a hazard oxiat3 when such deposits
dry, particularly if the clothing is shaken out. Operators should
avoid soiling their overalls, and operations tending to bring their
clothing into contact with wet Profax, for example leaning acrcas
parts of the machinery which normally become wetted by slurry or \

spray, should be eliminated. Regular changes of overalls should be
provided.

Profam Manufacture: Finishing Stage.

Ibo long-term ain must ba to produce Profam pieces of the
correct: size and shape for the customer's moulds, without recourse

to cutting and grinding oversize or badly formed Pref&x to the
required shape.

Where cutting, grinding, filing or liniahing bocome
necessary in Preface manufacture, atmospheric contamination by
silica and asbestos can attain dangerous levels. Blue asbestos, if
used, will now ba in a dry, dusty state,, and will consequently bs
very dangerous, even in a single exposure. therefore, stringent
precautions must be taken; thaae include dust extraction from the
immediate point whore dust is generated, and if extraction is not
10006 efficient the operators must be provided with raspirators,
preferably of a type with an external air supply if this. car. be so
arranged that it doea not unduly hamper their movements. Iz must
be emphasised again at this point that where blue asbestos is still
used, it must be eliminated as soon as possible in favour of amosite.

Profax in the Customer's Works m

Thar® ia no doubt that in the present fora of Profax we
are supplying a product which, under unfavourable circumstances,
can giv® rise to toxic levels of atmospheric contamination by
silica and asbestos. Tho former principal risk associated with
Profax, that of cancer resulting from inhalation of blua asbestos,
probably would not nave existed in the customer's works owing to
tha. fact that the carcinogens present in the asbestos would have
bean burnt off during the ignition of th® Profax. The later
erocidolita-fre® formulations do not offer a c&near hazard.

It has already been stated that good natural ventilation,
together with good house-keeping, offer a reaaonabl® degree of
protection against silicosis and asbastosis hazards. The coat of

-.continued r
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on syatens rendsrs inmr3.Cti cable on &

tha raayh X% tur3l vertii& ™cr 12
alroot always the jisil fcm cf  Ptacticr. eristir 1 a BtiflWirV5
Attariion is drawn ‘hs raceii*GnCs Y3 for dws« rensv abeva.

(See page. ?)s =m

0 natariala ars in use. regulnr a sanplir.

oka upcr. ?erscm.el likely to be arrcjeted nay so
nsoasaary.

e axperirant:s Oenducised. jt ?ocaacO Intarnatic;

1 1b. (454 s=-) of Profzx as conta:insd a
total oi 0O.142 ga* of raspimbl» sattar, of which O.0p3 gs. was
asbestos. To convert these waights into aotusl nunbers of partidles,
& arbitrary aaaunption Bust first be Bade of the average dimensions
of tha p&rtiolaa . Assuming that the asbestos partiélas average 50.
rioror.o in length r 1 cicron in dianatar, this means that 1 Ib. cf
Trofeo: con give rise to 755 Billion particles of asbestos. To
achieve tha Ministry of Labourla limit cenosntration cf 5 nillicn
partioles per cubic foot of air, 151*2 cubic feat of atrosphara rill
be required for the safa dispersal of the asbestos in 1 Ib. of Profor
tsh. i further 189 oubio fast rill be required fer tha disparaai
of the silioa partidas,- assuring that thasa are spheres with an
average ¢fanster cf 5 ricrons, and that.tha ash ocntains 95%
eryfitsllins silica, giving a total acresphera raquircnor.t cf 5;0
cusiéo feet per Ibcf Prefer ash.

Sy aaicing sene further assumptions it is possible to cake
a rough astinate cf the voluns of air roquired for the safe disper-
sal of the ash of a Prafsr aosonbly. Sot all tha ash frer a Preface
asaancly is dispersed into tha air, as a general rule about two
thirds ramin undispersed, Jib an arsrpls, an M.104 assorely nay be
omsiaerad. This woighs 44 Ib., about 3Ch of which is ash. ?r=str-
ing that cna third of this ash is dispersed into tha air the total
respirable nattar generated by tha stripping cf an M.1Od assenbly
will nasd 4490 oubio £»ai of air for dispersal. This vciune car. be
Visualised aa a cube cf rather loss than 16.$ ft. side, which
should be easily attained in uost steelworks. However, calculat-
ions of this sort car. erly ba apprerrirate and are not necessarily
very corvirrirg to oustcaars. They ara no substitute for proper
dust sampling carried outlat a level of 5 to 6 ft. above the fleer.
Tha type cf calculation laid cut sieve will probably ba regarded by
eratoners as being aaonwhat academic in nature, and it will baccne
increasingly difficult as tins goes by to oorvinoe than that tha
hazard involved in using Prefer *0 is cf a very low erdar. The
cnly long-tarn solution likely to prove satisfactory is to supply
a Profsn rarufs-coured frss non-tonic natsrials .

- continued -
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APPHTDIla

g~ia si~bls Ccr er.-eratiers of Mirsral SVqTK
Atr OBcr.gra *

liillior.3 of Pertides Partidlas par

Suba tarsos Par Cubic Toot cf Air Cubio Certicstra
. \
Silica 260
....... 8325.
Quarts Nsio2 + 5 =Si02 t p
Cristobalite ddS'-o ditto
Silicatos
Asbestos 5 177
Jiiea, Bo&pstrae, Talo 20 70=
Portland Cacart 50 .1,766

Irart (“fTtisaace"” Busts

£rarpics; Alucina, 50 cr 15 . 1,76=
calcita, dolomita, lias- par cubic rstrs,

sicas, sarcia, sillscu Thzxai.ever is the

oarsida. erallcr-

Adapted fren Xeiersocs 1.
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