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CHAPTER IX
CHEMICAL AND MINERALOGICAL ANALYSIS OF DUST

Mthoueh 1l st genersied i some industries js COmMpar-
vely pure, soeh as lead dust, industrind dust more generally
eotsists of aowixtiare of seviera) minerals, It contains nothing
not fonnd n the parent substanee bat, the pereentoge of distribu-
o of the carions constituents is ned necessarily the same as
m the arigimsl material, nor is it constant for different sizes
oF pirticles Guuge 59). We have seen (hat $he wmineral eompiosi-
ton of wmost ndust viskabasl s is of greater hymienie interest 1han
their chemieal weake-up: on the other hand, the minersds thet-
shves are geneinlly comples ehemieal substanees which reguire
speerd yethods of analysis for quantitative identifieation.  VFor
P same veacon and beeanse of (he comphieations introdoaeed hy
the presenee of B sinonnts of extrancons organie mndter, Hhe
Mady of biadogieal spevitnens, sueh as dust deposits in awtapsiod
Mg aned in <ptam from hving persans, al<o requites specind
methods of nnalyvsis,

COLLFECTION OF AIR SAMPLE FOR ANALYSIS

bt was pointedd onf i Chape IV that, heeanse of differentinl
dsmtegation and seleetive setCement of air-borne dust, it is
Heot wise to judpe the ehemieal nnd mineralogieal composifion
of dust 1that sy iy gets into the lungs of exposed workers from
i atnvelysis of the parent substanee or of o deposit of eonrse sef (lod
st sl s TP O the contrary, the sample shonld
b taken frong the aie st the breathing zone and subsequently
divided into o sories of size fractions so that the composition witl
espeet Ao size can be determined,  Analysis of size fraetions
obtaired by elut o ting o oaffer smple may reveal the same cliange
eomposibion wath size that is shown by the sample colleeted
dhireet by Freme 1 o, b, beenuse oo sed il eposil ix ittherently
ety fhan (he it am 1he i, i s tapressible Lo eatealate (e
trae dhstnibmbaon of e variotes constit aent fromm fhie alana thns
abiied, A vty viaple s as unsuted Tor this Pepose as it

o

Chemical and mineralogical analysis of dust

ACL Doc 25350 - Page 1 of 22

Published by AsbestosClaims.Law

asbestosclaims.law/library/25350/1


https://asbestosclaims.law/library/25350/1

INDCSTRIAL DUST

for determiniug particle size ~izo+ the refative number of parti-
wf any given size i the sersood Goposit 1s inereased in propor-
p to the square «f its diane tor, - .., the ratio of numbers of
& to 1 u particles in the deposit s 100 times their ratio in the

A homogrneous and rather pure sibstanee like zine oxide may
be s mpled o any conventent way and a few milligrams suffice
forquantitative anaivsis; we : wsed a double impinger (two
muents i oseries) and a0 tLe sleetrie precipitator as sam-
fnstruments.  Someting s @ saable portion ean be obtained
material setthed or condsosed out o pipe lines, on furnace
. and the like, but a diroos Liz cample is usually prfferable.
ause of the extensive anuot il procedure involvel in the
of mived dusts, a larg -cople is desieable, Wi like at
least 235 grams—an amoeunt tou 2rest to be collected in coin-
-~ mon dust-sumpling instrunmens- {

For sampling mixed dusts, one may use a paper vacunm-
eleaner bag connceted to a light, portable exhaust fan having a
capacity of 50 to ¥5 en. ft. per winute against 4 resistance of
6 in. or more of water. The dusty air is drawn in through a
simple hood located at the praper sampling point; this is con-
nected by means of an S-it. length of 2-in. Hexible hose to the fan
from which the dust-laden air discharges to the filter. The bag
“dusts”" at the ontset but after a few minutes of plugging it
retains fine and course parueles alike at an efficieney which
exceeds that of the impinger.  After cutting the bag open, a
suitable quantity of the colleeted dust is removed with a soft
brush; no attempt is made to recover the whole sample since to
do so only contaminates it with paper fibers.

LA composite sample may be obtained from the air-cleaning
famnrams of an exhaust system Ly mixing proper proportions
of material from the various stages of the apparatus,  If, for
| | example, the dust colleetor removes SO per cent and 20 per eent,
respectively, in the primary and filter comparty wlts of a two-
stage apparatus, the sample <hould be made up of the same
- Poercentages. When dusts produced by the geveral processes
@ coanected to an exhanst systes difer markedlyfin their composi-
tion, it is necessary to colleet separate samples®rong cach,
Separating Sample into Size Fractions. For $tudying the
cartations in chemical and minoral comy m gl dust with

=
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respect to partiele size, we divide the sample into four size groups:
(1) greater than 10 &, (21 5 to 10 4, (3) 2to 3 g, and (4; less .lh:l.n
2 u. This is done by elutriation (page 141) in a snitable liquid
in which the dust docs not dissolve or floeculate to any extent.
Defloceulating agents like ammonia may be added an \f’;xshiz:gs
ate repeated, sometimes for several days, until clean lr:u‘lluu.a'
arc obtained.  The elutriation should be vondueted with quanti-
tative care in order to determine the pereentage of -h‘arrilmnun
by weight and the number of particles in the four fractions.

RECOVERY OF DUST FROM LUNGS

Dust in lungs or other ti=sue must be conerntrated by wet or
dry ashing before chemieal and petrographic analyses can be
made. The concentrating proecss must not affect the particles
of dustfzind espeeially it must not dissolve them. |

Wegl Ashing. Jones (130 advises treating the 1 Ny speri-
men iff strong nitrie acid for 7 to 10 days, then pouringg the :—'I
into hot water, stirring, and filtcring through Whatmgn's No. 5
paper which is free from loose fibers.  The residue ;s.n:turn-:'d
to a beaker of hot water, is filtered, and is washed until it is ncu!-
free; then it is transferred from the filter to a platinum dish, =
heated carefully until no more acid gases evolve, and then is
ignited in the usual way. The weight of this residue represents
the total acid-insoluble inorganic matter present in the original

imen.

ap;‘;ry Ashing. In obtaining their series of analyses of total
silica in lung ash, Riddell and Rothwell (204) dried a 50- to ~I§0~
gram specimen of lung with a towel to remove excess f?nnalm.
weighed the sample in a large poreelain evaporating dish, and
then dried it for 48 hr. in an electric oven at 100° to 107°C. The
weight of the dricd lung was noted and the sample was t_ben
ignited in a platinum dish, the iguition bring completed in a
mufle and the weight of the final ash being determined. )

Preparation of Lung Sections. The application of micro-
incineration and subsequent microscopy of sectious of dust:-d
lungs has been applied usefully by Irwin (136), Policard (19%),
at Joj«‘s (139). Irwin cuts lung sections in t ; usual way
frofn tissue imbedded in paraffin.  The preparajion such

jongis o routine measure and is deseribed fullygin thooks
pa v. He advises that they be not oven § wgthick to

Chemical and mineralogical analysis of dust
ACL Doc 25350 - Page 2 of 22

Published by AsbestosClaims.Law
asbestosclaims.law/library/25350/2


https://asbestosclaims.law/library/25350/2

INDUSTRIAL DUST

soid “spitting” on incineration, which is earried out at 330°
S0°C.  This temperature is not too high for ordinary glass
t he remarks that “white-edzed <ldes are found to resist

- e R ".'--————-—Tf__,. I

CHEMICAL AND MINERALOGICAL ANAL ¥Yals ;l5}

sariiy determining their chemical structure. Thus a granite
that contains the proportions of minerals shown in Table 235
will show by chemical analysis the composition given in Table 26.

better than green-edged ones”™ The inemerated seetion T
then examined microscopically by oblique illumination for Tapre 26, —Cugsioal Cosrositioy oF Giastre ;
ated carbon. I carbon bas been removed, he treats the ; Pc:..( ‘-;t
i with conceutrated hydrochlorie acid; 1 ee. is allowed to ‘illoauuul epiacrn L . 2 - ‘I.l :0
main on the slide for 30 min. amd is then drained off; the I\O‘ » B R o
preparation is rinsed with tlowing Jdistilled water and is air- SUUGIE I, SRR B R " 023
§ il in a vertical position. —
Generally it i< only the white 2y which is of significance in 100 00
Bes Btuedy of .-xX-.n-:’n.- !um.'.a,r. l-:.x- - {::i.»lu.!-!-- in .(-l)lll-r"t]';lt"‘l This rock contaits 72,35 per cent total silica, free and combined;
P m"’,"" e, m‘.‘ sulforic otids bet s ceplill sl i but only 25 per cent quartz.  Siance the free silica is of greatest:
B fluoric acid.  Irwin states: hvgiuni;: ipterest, it is clear that the ordinary chemieal p:x!ysis
Thdh<h pattern of definite silicotic nodules is so tepical and eflstant, fails t({ Id (hu fl(-_-‘irvd Illxlurnmsu;itl rt"g:\rdmg the dilicosis-
at . 1 . if such an ashois present it pepresents a silicotic nodul®) even producin P‘-‘-"S'uh“’:s. of an “"d“Strm “:‘t‘- .
i ; : : } 4 . - y < i rocks id known
the corresponding area in the stained seetion has degenvrated beyvond The study of the }ulll(‘ralﬂgﬂ al composition o : ‘
sepition.  If an area of ash does not eontain any siliceous particles, as petrography; it is based upon the s?'stenmflc e"“l‘.‘a"""" of
. . such an ash represents an area of nonsiliceous fibrosis. certain physical propertics of the various minerals mclu(.img
. specific gravity, hardness, color, erystal structure, pleochreism,
DETERMINATION OF FREE AND COMBINED SILICA -+ refraction, birefringence, and Optil::ll character, including t!:e
3 optical sign, value of the optic axial angle. These properties
- Pure quartz consists of only one chemical compound—silica. 3 have been tabulated systematieally in convenient tables (160).
A rock like granite, on the otiwr hand, contains, in addition to i The minimum particle size which can be identified petro-

sartz, varying proportivns of several other minerals such as
spar and mica, which also include silica although it is present

a the form of silicates rather than as 0. Quurtz and other
gorms of the chemical compound Si0; are spohen of as free silica,
Whereas that eontained in feldspar and other silicates is known
combined silica. By chemieal analysis all siliea is determined
<i). without distinetion between the free and combined forms.
Muzicralogical analysis, on the other hand, gives the percentage
emposition of the various mineral constituents withoug neees-

¥ i :

4

graphically is a function of the birefringence of the mineral.
Hence, quartz with a value of B = 0.009 requires particles very
much larger in size than is the case with calcite (B = 0.172)
or sericite (B = 0.042) to give the same optical effect.t  Ortho-
clase feldspar has approximately the same strength of bire-
fringence (B = 0.005) and a refractive index also close to
that of quartz (1.52 compared with 1.54). Hence, it is not
easy to distinguish between these two minerals under the polar-
izing microscope unless they are present as fairly large grains.

£ i Knopf (153) gives 10 x as the minimum grain size for the
Taste 25— MiveraLouteal CoMrosition oF GRANITE
Mineral or i’;ul 1 According to Watkins-Pitchford and Moir (246), the thiek of
Feldspnr (orthoekaaed ..o comas, iinsnsueven ooz 1 . particles ne v to produce polarization color must be greatgr than
BRI = T 7 i i a5 s gt s e b o onmeecain oo il 8 =035 here 8 = thickness of particles and B = birefrizer
U MR ¢ v s s e s e b o ol R e ‘Thus, for phgnomenon to he seen, quartz particles must be g rt
40 4 in thi sericite requires a thickness of more thun 8§ & u
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n petrographic identification of quartz. Hence, petro=
ie methods alone are not sufficient for the study of
<rrial dusts, a majority of who=e particles are less than 1 2
sameter. It is pecessary to combinge with the petrographir
Jvsis the chemical detepmination of eoptain broad groups of

ituents in order to obtain @ eotpaete analysis.

Determination of Total Silica in Mineral Dusts. The
it-4 of Riddell and Rothwell s 2 convenient adaptation of
. h‘:ml's (1281 standard pr
o iuu-ml--d for the analysis of s ash but it can be applied
lv<ic of atmospheric dust

e for silicate analy=is.

cegfently to the proximate

as well.
il sample of abonr 1 graa = mixedd with 12 parfe of
m crucibles the il s

qrbonate and 1= fused in ol
eicled to a small ainount of water i a pyrex beake and
iweaker is heated with an exeess of 1:1 hydrochloric cid.
on the melt has hroken up eoni letely, the sample is dricd
i the residue 18 baked overnight at 120°-130°C. It is then
et with . coneenrated hydrochloric acid, water is added,
i the solution is heated to boiling, after which the residue 13
red, washed with distilled water, and dried at 110°C. to
<tant weight.
\t this point the usual procedure is to ignite the residue (which
v not always be white) in order to drive off all water. How-
¢. Riddell and Rothwell omit the iguition and add a few drops
neentrated sulfuric acid followed by 10 to 15 cc. of hydro-
wie acid, a step recommended by Hillebrand when the sample
tains over 60 per cent silica. The crucible is next heated
aly over a low flame; after volatilization of the acids, the full
e i applicd but the blast is not used. The loss in weight
thes erucible represents total silica.
thilcbrand points out that the hydrotluoric acigl treatment
v have to be repeated and that further amounts of dlica will
recovered in subsequent  steps in the complete analysis.
wever, these items are of no importance in the pr@cnti problem
§ can be ignored. i 1
ombined Chemical and Petrographic Method. 'l‘l{- follow-
procedures have been employed by Knopf (152
[qnition. A weighed portion of the sample
dited in o platinum erucible at low heat for 30

youp } gram)
in. § The loss
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in weight T
together wit

" |

epresents the amount of organic matter presenty
h some water of erystallization.

2. l!yrlruchforir Acid Trratmint. Concentrated hydrochlorie
acid is added to the crucible and the contents are gently heated
period of about 1 hr. The sample 15 filtered in ashless

is washed, and is returned 10 the same platinum dish

only the supe
and fresh acid is added for the second and suceessive
The loss in weight caused by hvidrochlorie digestion 13 explained
by the pres hot 1t 3
(ter the first guiil
3. Hy'irv.v_‘?'h-u.\:ll-'-'c Acid  Treatment. il}ﬁ:;-.»t\-xu-‘.’..- o aeid,
H:Sil",;, isa Ll
he sample is set away in a cos
hr. or more, even up to 3 days. The purpgse of 1

excess and
period of
this treatmcut is 10 dissolyve silicates without attackit
silica; the temperature therefore must remaii helow 707 €
since at higher temperatures the hydroﬂuosili(-ic 1cid decomposes
into silicon tetrafluoride, SiF,, and hydroﬂunr'w acid, HF, which
readily attacks free as well as combined silica. At the end of
digestion the contents of the dish are washed onto
filter paper and the washing is continued until all the H:SiFs
has been removed. This may be determined by adding to the
wash water a mixture of dilute potassium chloride in 95 per cent
alcohol, which causes the formation of a fine precipitate in the
presence of the acid. When no more acid is present, the filter
undissolved material are returned to the dish, ignited,
ed. The loss in weight equals the content of silicates
in the sample and the material remaining in the crucible is the
free silica. The necessary period of digestion varies with the
nature of the sample and the h_\'drnﬂnnsilit-ic acid treatment
should therefore be repeated in uncertain cases until the weight
of the residue remains constant.!

the period of

paper and
and weigh

T

for slow ignition. When iron is preseat, the hydrochlorie acid
treatment may have to be n-pv.m-l one Or more Tmess then
srnatant acid 1= poured from the dish onto the filter

treatinents.

qaee 0f varbonates and other act {-soluble substanees

.d to the contents of the platinam dish in moderate

} ace 10 '1.‘,'.“" fur ‘

¢ {ree i
S0°F.,

1 Since writing this it has heen found that the action of TL.3iF¢ against
pure quartz ingreases with decreasing particle size¢ and thereford fals to
gween free silic ael silicates in the case of icroscopic dist.

bel

B., Solubality of Quartz in !l_nlroﬂnnsilu-ic Acid, £ st
8, p. 20 L1036
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i Volatilization of Residue with Hevlirofluoric Aeid. A cheek
1 purity of the free silica remaining in the residue is given
ilization with hydrofluoric acid, since with this treatment
combined and free, is removed.  If no residue remains
deﬂuoriz;\tinn, the material was all quartz; the bases
snt in any silicates remaining after digestion in hydrofluosilicic
not removed by this finzl treatnient.
ieroscopic Examination. The original sample shonld He
under the petrographic microscope to doetermine the
of the treatment required and o minute portion of the
after cach step in the chenical analysis should be removed
mination. By this means it s possible to identif¥ the
w that contribute to the lus in cach ease,  Itis pagicu-
- rtant 1o determine, so fur o5 possible, by petrog phic
the nature of the silicates in the sample as well g the
srity of the quartz remaimng after step 3. The petrogdphic
malysis for the identification of the silicate minerals will have to
{we limited to the coarser fractions of the sample. This is satis-
factory so long as one is permitted to assume that the proportions
i the various minerals in the silicate group do not change with
" <ize. On the other hand, when interest is directed toward the
*f-h:uzge in concentration of a particular silicate with size, it is
i yeevssary to make more elaborate chemical analyses (such as
Aetermining metals and bases) in order to identify this particular
silicate among the other silicates i the fine fractions. The above
swthod was designed primarily for the determination of the
cmount of free silica in the sample, with only mild interest
direeted toward the other substanees present. S
Immersion Method. Ross aud 3chl (207) found the above
wiethod for the determination of free silica time consuming and
maceurate owing to the uncertain efficiency of digestion of
che silieates in hydrofluosilicie acid. They nse ingtead the well-
wwn immersion method of identilying quartz (or fzm_v other
mopaque mineral) by its optical behavior in an immersion
wlinm having an index of refraction slightly di'--n“ t from the
wartz: this is the so-called method of contral illgnir tion. The
ueiple is deseribed by Larscu (160) as follows
A< the immuersion method i ordinarily wsed, nearly all fragments are

wtier on the edges than in the center, and i the frafgmengs ditfer from
tile surrounding material in refractive index theyiwill et as small

CHEMICAL AND MINERALOGICAL AN A

imperfect lensés toward a beam of nearly parallel light emerging from’
the condenser. If such a lenticular fragment has a higher index of
refraction than the embedding medium, it tends to foeus the light above
its plane, and if the microscape is first focu~ed on the grain and then
raised above focus the intcrivr of the grain will appear more highly
illuminated. As the microscope tube is raised higher above the focus.
this highly illuminated area contracts and becomes brighter—a bright
line moves into the grain, i the tube is lowered below foeus, the grain
appears less highly illuminated than the rest of the feld and a highly
lluminated halo surrounds it.  As the tube is lowered this halo moves
out from the grain.

If the grain bhas a lower index of refraction than the embedding
medium, it will have a virtual foeus below its plane. the phenomena are
reversed, and the grain becomes centrally iluniinated as the wicro=eaps
tube is lowered below fueus,

minerals egeountered in industrial dusts have higher and llower
indices, sofhe of which may be close to the values for quartz.
If a small portion of dust is well dispersed in fenugl-=ced
oil (refractive index = L.34) and examined microscopically,
the quartz particles and others of higher refractive index will
exhibit central illumination when the ebjeetive is raised slightly
above focus. The remainder will have dark centers. In the
same way, another portion of the dust dispersed in mononitro-
benzene (refractive index = 1.533) will also show bright and dark
particles, but in this case the quartz will be included among the
dark particles. Thus, if the proportion of bright and dark
particles in each suspension is determined by the standard light-
field low-power method of counting impinger dust samples
(page 117), and if A and B are the percentages of bright trans-
parent particles in the fennelseed oil and monenitrobenzene,
respectively, then:

Percentage number of quartz particles = 4 ~ B

Ross and Sehl devised a simple procedure for weighting the parti-
c_tes according to their size, thus yielding a free siliea determina-
tion by weight. When the air-borne dust sample is separated

into size fractions and cach portion is analyzed separately, the
percent Rg number of the quartz particles closely appryxi-
mates
requi

Tnmgc by weight and no further co iog i~

Quartz fg two indices of refraction, 1.544 and 1.533. Other
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In Table 28 the data have ¢

5 markedly with particle size.

INDUSTRIAL pDLST
i £ :

ant objections to the immer=ion method are that it vane icle size. e o
4t distinguish betwees quartz and oTher minerals having been recast to <how the distribution of the four principal con-
Mimately the same index of refraction such as vertain stituents (combustible, acid =oluble, slicates, free silica) of the '
P Is of the feldspar grou. and that it is of little or no value foundry dust according to particle size.

2 Jnee such p;u"l'lvlu--' are TABLE '_‘S_—-P):RI'E.\”TM‘-E‘. oF DISTRIRUTION ACCORDING TO PARTICLE S1ZE,

BY WEIGHT AND BY NUMBER or PARTICLES. OF THE PIH.\'(IP\I..
CORE-DEPARTMENT D=t}

o~ helow < =
1x [RON-FOUNDRY,

sling with partic

wder the light-field CTOsCOp?
"l ve index

Iy, even W hen the
: "(u}' different frow shat of the
dechmigne of Sartorius
ount of dust, such ws onoan U
ing the sample w ith a liguid = realin) having the ~amv
Percentage by weitght each fraction
I e
34 &0 K2 &

sfraction ns quariz
R B

with the greatest
¢ ohe mounting medinm CoxaTrivExTs

It ix superior to

Distribution acconding to sue

Constituent = p_ b T
<2 < Total

ol Joren 24275 wiho simply count
>10 . 5(1!‘0,."\)5;-

w= ribbon, bhetore and

i ————___

I

Carbon, orgame matter. ..

ize Fractions. T
other HUT

ion of Results from Analyses sf B

. of analyzing scparat¢ -i;~~ i tions of nz»nun:u‘- u Carbonates, o,

wl dug= instead of the rotal sample i well emphasized i @ e | SERROSY 50 |3 10 08 31

Lawing example which gives the resit= of a size analysisgs Silicates. .-« § a5l Be6' 18| @8 60

ax of the chemival analysis of the Zur size fractions of Wn Free :ili(';x.,.,_.‘. Y T 38 1.7, 023 5 i
116). Qeventy-three o T -—:—_—'——-’——— ‘i

Toral, . -ocovsneibins o .~130 13.5 71 58 !
it PR 2

<t sample, Table 27
es in each fraction

deorne foundry dv
by number of particl

Percentage

AN ALYSIS OF GENERAL

Tante 27 _Riz& ANALYSIS AND CHEMICAL -
AIR-BORNE Dust ¥ 1RON-FOUNDEY (ore DEPARTMENT
| .
l' : Size of f Carbon, organic matter.. .- | o1 ! 0.6 3.4 624 Lo 4 655
i | : I Carbonates, iron, other HCL, ‘\ \ { |
i -.>m_-5m|o..-:ms.. <2 TR g | ez (100 LA 120 130
| : Silicates. 1 o1} 04] 16123 143 144
Size analy=is Free silica. .ccoovenmsoomr " | 0.8, © 51 1.8, 30 53 61
e ' k__.—-‘___’—___—-___——_.___ | s
wpriage by weight b 13.5 | 5 2 Potul. . ccooasimerere S \ 1.3 7.8)89% | 100 0
- wtage by aumber -+ 11 1.7 ! 7.8 | 0.4 oo from Table 77
| Sl R i I S
deal cotprsition - The percentage by weight of free silica in the total sample 1=
s g oy = t ; 58.5 per cent, & figure that compares closely with the result
AW, organie matter 3 ] commonl' ined by @ \alyzit ndry rafter s 3
Agsiiates, iron, othet HET soluide cs - 95 1paj wl 78 2073_ ‘:"“ 5 iy e -__l,‘ g 3 foundry l"‘f“' sample
il . i ) 29 W3 WE 137 ', ); the amount of {ree sthica with a particle siz¢ less than
A R D s23 B2 10 p is only 3.7 per cent by weight of the total sample, and only
. e . L o W0 0.2 per cent by weight is made up of quartz particles Jess than
2 u in size. In the same way, only 6.1 per cont of the total
eut of the weight of the sample, ot absers oS, 1 contributed number of partieles in the sample i< made up of free <ilicag of
w particles greater than 10 & in =izes these c@ <tithte only these, 5.3 cent (of the total) is made up of particles less ‘\-.m
i the total nurber of parti les.t Tt will 10 4 and only 3 per cent of particles less than 2 g in size. s,
a carcful sudy of the chemi .l composition with resped@ tof

¢ eent, however, ©

erved further that the pereentaze chemies congposition

y
y
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» value of sputum and nasal-diseharge examinati rdust,
{routine preventive measure, like most other preventive meas-

 depends upon the local situation.  Freedom frnnglus‘ inbath
e and nasal diseharge ean beunderstood by laynfin and med-
-xpert alike.  The results ean be given photogrglically and
-ntire procedure carried out by auy person fBmiliar with
smicrography once the technique has been ddmodstrated.

« for much of his work are best avoided. i‘ i
1=

R
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at moderate speed for 10 min. The amount of deposit which comes
down varies in different specimens, but in any case the whole of the
supernatant fluid may be poured off by simply inverting the ecutrifuz:
tube. The deposit and the trace of fluid which remain are ll\unﬂf‘ll&'f

1

11t is assumed that any person examining the dust particles in qzlum’

or in nasal will familiarize himself with the accepted rontine o

sputurn exanfinations as carried out in ordinary medical diagnose H
i

need observefpuly niethods of preparing the speeimens and need got !
concerned ¥ iological or pathologeal matters.

165°

. : B f !
,’i'” leads to an "’“:""‘l}‘ dlﬁ“““_ﬂ fﬂﬂ'_ﬂuswﬂ mr_fguu : The dust in phagoeytic cells from human sputum was studied !
gienic importanee of this dust than i~ “‘_’m"“"d from « singl by Drinker (63), who was able to identify several minerals in the
fbsof the whole sample (last colunn, Table 28). cells and to establish figures of average particle size in phagoeytes.
THE MICROSCOPY OF SPUTUM In order to examine dust if‘ [lth:l;'.',u(‘_\‘nvs, the sputim s:g!uplv mst
be fixed when fresh, and it is best to make several slides, some
» eoloring of the sputtn and nasal discharge of persous <tained and some unstained.  Stains interfere seriously with the
- {to dust is, of course, commonphice. It has always heen microscopy of the particles but help one to pick out the dust colls
4 as evidenee of dust inhalation and i< sufficiently =ensitive from extraneous matter.  Agingof the sputun resulis hacterial
v as a test for the effectiveness of & respirator (page 268 action upon the cells which destroys their outline, and must be
ntreased sputum or nasal diseharge, diluted if neeessary, avoided,d
pared for microexamination by smearing on a shide and The cells from silicotics (coal miners) which we have seen
b the direet flame.  Trwin's microincineration technigue recently contained a great percentage of earbon and lirtle else.
) is then usetul if the prefiminary examination indiegtes Since there is fittle difficulty in getring such eells from patients
mineral residue and it is essential i polanzipg wigro- with silicosis or with a hiztory of reeent dust exposure, more suech
L e be used. Irwin =ays of his technigue that the “gili- examinations fnight easily and profitably be made.
i< miterial present in a single alveolar phagoeyte offan It should Pe borne in mind that the presence of dust eelfs in
sual exposed to silica dust ean readily be demonsteated.” ¥ human sputd doesnot of itscli prove any lung patholozy. fFlis
turke’s procedure (36) can be applicd when samples of 100 cc. may be a normal finding and often cecurs in the healthy feity
~ more are available.  The sputum is heated in a beaker over dweller, particularly if he is a smoker. Buat in the ecase of thy
~ open flanie until most of the water has been evaporated. individual with proved dust exposure, the preseuce of numerons
ty cubic centimeters of aqua regia are added and the mixture ; y dust cells in sputum may help in diagnoses.
aored 24 hr. at room temperature, being shaken at intervals; -
. =~ then centrifuged at high speed for 1 hr. The residue ix THE IDENTIFICATION OF ASBESTOSIS BODIES
| cared on chemically elean slides and incinerated. o For the identification of the “curious” bodies (see Fig. 13,
Tust as a medical diagnosis requires an accurate case history, I page 33) found in asbestus workers, Stewart (2230 employs the
the mineral or chemical identification of dusts in sputum, i following technique:
) discharge, - lungs requires a history of. rece}\t dfm < About hali an ounce of sputum is dissolved in an equal quantity of
i iy Smetioes the cplor alone suffiees for idantieation i undiluted antiformin in a wide test tube,  This takes from a few minutes
t more often the dust particles appear dark, even black, before to an hour or so, and is aided by heat (37°C. ineubator) and gentle !
croicineration.  Some of this coloring is caused by pigmenta- i’ agitation. Two or three ounces of water are then adided and the wixture !
~wfrum blood corpuseles and can be removed by treatment with { sllowed to stand for a few hours or overuight. The bulk of the super-
“eentrated hydrochloric acid.  Stains such as the histologist s natant fluid is now poured off and the remaining 12 to 13 ee. centrifuged

Chemical and mineralogical analysis of dust
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166 INDUSTRIAL DUST

jised by means of n fine pipette andd tra
or dhides,  Too mut i foree must not e sl
1‘1 ; ANy Previous sLage n order nol to disantegrat
il Bodies which may he present. As nrale the whole deposit from hiall an
i : g ol + |n1|ll||l may e l-'||rl':1|| aver an are

liele, or loss, aned in any ease i thick filim s desirable.  After thorough

drving on i hot plate ane final fixation aver o nnsen, the filim s very M
gently washied inwater, dried and mounted in Canada halsam. The

waching in water must e done with the greatest eare, ns, in =pite of the

neferred to an albwminized slide
y Lthe mixing proeess or al

o any clumps of ashestos

aof | s in, of & mieroseape

alhuminization of the slide, the filim is very cusily detached, especinlly K
it s thie k. n
After washing anil drying, the filin may be treated with ferrocyanide 1
of potassinim anl \1_\'(lrm-hl--ri(: acid to demonstrate the Prussian blue n
preaction given by the Lodies, Tt is then dricd and motnted in balsam B
s hefore. Alternatively the centrifuged deposit may Le covered with s — .
conaT (R LLY of a b per cent colution of ammoniim ailiide, when the I'

Londies ure colored black.  No special taining is required, however, fiﬁ""“ﬂ-& l’
the natural greeni=h yellow, golden, or hrown color of the bodies renders o !
e sutheiently comspienous even under the low power. Ay practice

e Lo exmnine films with the Lein. abijective and 10X aeular, confirming

the presence of nshestos Laodies with the rein. sv|v]|-c'ti\‘l-.

It ix necessary o cleanse thoroughly all test tubes, centrifuge tubes, -
anil pipettes after use, otherwise there is o risk of contamination of sub- \
wegqnent speeimens from a positive sputain. {

Ashestos hodies are demonstrable by this method in the great majonty
of ashestos workers provided they have any expectoration. In the ‘
alider workers, espeeinlly during a bronehitic attack and in the later :
Aages of pulmonary ashestosis, hodies are present in profusion, but.
pven in those who have only heen engaged in the industey for a year of
{wo, they may be demonstrable in emall numbers. Their presence
fnlieates merely that ashestos dust has heen inhaled into the Jung aivl

Lat jb-has remained there long enongh for edios " to form around
.

ol nn undlerlying ashestosis,

areat, however, that there is httle

nedividual fibers, & period of months
ean Ut there is pulmonary filyrosis,

cmps of bodies gsimilar o those demonstrable Listologieally within the
Tang alveoli has mueh more serions signifieanee. It indieates dishiddse.

Thye finding of raddially arranged

pration of livine tissue, either hy suppur
lulwrnl:\luh (R :\\inn' :nnl may Iy \:lkl'l'l

hondies comyew hiat similar Lo ashestos hoelies
P T T LI Lhave heen recovers
hel never worked in ashestos The |n--||dn.|n;:u“\\ ditferences nre so

It does not necessarily

" . ":,-h-.
tive hronchopnenmonii or by :
nl=n s |}rt-:-1|m[-l'|vt: evidenes
but much eonrser il
\
1 fromm Ve hanges of conl miners who i
Or noe I‘i‘-‘\ llf t'll]lfllﬁl‘l“. ‘
)
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20 Inelustrvial Pulmonary isecases

here should o on has bveathless disability vather than
on s vadiological abmonrmality, Tt muast be remembered
that these two most important variables hardly correlate
at all (kg 1y,

Sthicosis with active pulmonary tuberculosis is a sinister
combinatan and more sevious than either condition alone
I'he patent shoald be vemoved Trom the dust, teated,
and tharealier supervised as a0 case of taberculosis, and
abter vecovery he should he advised o obtiin work where
he swill not be hikely to neathe siliceous or other dust
et At foese, all such patients should he veated in hed
- hospiral so - long as they have a positive sputim o
ather siens ol anlection, so that the }ll'lintl ol hed vest
will bhe vavtable. When sueh siens disappear and the spu
i hecomes necatnve they may he allowed up for o
craduadly inoreasing fength of tme each day until over a
fowenrehe they become Tally ambulant., Chemaotherapeutic
teatment should bhe contmmed for two yemrs inall In
crery cose acarelal histny of  previous chemaotherapy
st he souehe and the notes ol previous treatiments ab
toned. copied, and meorporvated i the patient’s new hile
Fuelve specimens of sputiim must he tested lor tnberele
baclli fovtmighaly, and ae should he kept at the back of
the momed that exen the hest bacteriolosical departmen
canoccastonally retin a lalse positive, Inevery case the
sensttivity ol the oreamsms must bhe determmined  towands
precanumo salicyhe acied (NS soniazid, and, il neces
ML Shepioany o at the |u"_"|llrll1!'_; ol the neatment, If
the oncamsms e Tally sensitive 1o streptomyem the dose
can he as low as oo three weekly, combined with P.AS.
2000 o sondazid 2000 mig daily. With less sensitive
orcansms stieptomycin boas danly should he considered,
tocether with the calenbaied visk ol vestthuabar tosiciy,

e nany ol these |th||l\ will e over lonty vears old

Chemical and mineralogical analysis of dust
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e l'r:-,"nlrn-:’ | ST R A [ hisernses

1 has sk s Ahont one case m ren when the e s given
in this dose for six months, When the patients hice omie
vinbabant the tean hlovide test for PAS i the nnne
st e oy med peeulanly Lsonazidd and RAS should
L oven 1 combined caehet which is siall enouch o he
Aclowed  without cllon . Berween 15 and 200 pe cent
ol patients e Altected o somne extent by P A S, aithae
with -_;unnmuwnnﬂ SYmpones which can be lessened
hy taking the ding alta meals, o with the sensthivaty
s Lo ol o rash, lever, el teching 1 these e
had enongly, desensitisation nuty have to be done or the
droe even \llii'lllil I'he physican should realise that this
Lind ol thevapy taken over many months when nothing
very mnchoas .||-p.mml\ happening to the patient s Very
Likely o Lapse. I'he tmpovtance ol continuimg o take the
dines Jhould he r\]"l.unr«l to him m sunllnh' Langnage,
iooether with the veason o the urine test aned hetter
still. 1‘\pl.|11u'l| 1o his wile as well. e should be old 1o
take the cachets al the snne e cach day and 1o link
chetr taking to somc other dinnal habit, such as eating @
'||ll.|‘

Undder this plan sputiit CONYETSION should happen in
fronn one Lo johit months bt little, of any. Chanee in the
¢ host s vay. CNCYINY IHil"l.!llc{‘ ol \\HlL-!ll'_“ 1.\]1.“11\,‘ A he
expee e, But these panents will Teel bhetter, gun wereht
Al cease 1o he a danuer 1o then [amilies, workmates and
other |:('n|v|¢' with whom they come into contact, There
s no evidence that combined chemotherapy ol this kind
has any cffect upon the sputinm pecative ‘nn'_',n'\\i\:‘ 1M1AS-
qve hbrosis seen il Soune Cnses ol mixed dust pneumo:
comnsis. In xlmlumpn\ni\v cavitating  cases, the more
the fibrosis the more yeserved shonld the |I|'I’.\ili‘l|\ he

abhout the vesults ol his dhing neatment,

vefore the advent of antibiotics, surgery may have had
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vn the diag iy wiven
the paticnts Licenine
PAS i the v
ol and PSS shonld
sl enonaly 1o 1y
Ly oand 20 per cent
" h_\' PAS, citha
ch can he Tossened
with the sensitiity
el T hiese e

to be danme o 1he

ald vealise that this
Fnths swhen nothing
[ the patient s very
[ muing o ke the
‘ neosimple lingoaae,
g test; andd heres
[ shonld be gold 1o
hoelay and 1o hink

e, such as o e o

sholed happen in
my. chanse i the
Mg capacity can he
hetter, main weisl
s, workmates aned
nto comtact. Vheye
werapy ol this Lind
COPOgressive s
xed dust pnenmo
Loemses, the mene

"the physician he

oy may have had

Chemical and mineralogical analysis of dust
ACL Doc 25350 - Page 12 of 22

[—

Fhe Nibte s Privcieinoeconioses 23

&

doplace i osome selecred cases ol sthicoatuberculosis, but
ot ey with the possibie exception of the solitary mas.
sive hilnatie lesion whicly js occasionatly removed, beguse
itowas thomcht o be o mahignant tmour, o the delight
ane yeliel of everybody, The ininial maortality of operating
e this condition is about 7 per cent. About the same
propoviion ol patienis need seconeary thoracoplasty, e
lele sl o fmnmlmplrnnl fistula, o persist with o Posthive
Sprintinn. T s type ol teatment s, therelime, :nn\ult'!.uhly
T ¢ -hkr:u rous than doing nothing,

Hhe thevapy of the Inonchitie and ciphysenatons ele.
ments ob silicosits ane the mised dust PRCHIMOCONIONeS
st be divected 1o cach component of the symptanntic
pictme Ina cold and damp climate the SYmptoms are at
their worst in the winter, especially when the body 15
coolid, such as on going to bhed between cold sheets, on
settny ont of a warm bed i the maoring, ar by sitting
o ol “Keep warm all the time” i the right
advice. and this means attention to such homely details
v warmeng the bedroom hefore gomg to bed or moving
the bed downstans ingo the warm putlour, Two domestic,
bt none the-dess uselul, preventves must he amentioned
herer the hot water hottle in the bed. thus avoiding the
cavaling hought on by contact with the coll sheets, and
the stove or five in the hedraam, aaain (o keep the an
warm cnotigh so as not o canse (nllf;ltlng, \ comon
canse ol feeling cold all over is cold or damnp feet, so that
foatwemr needs o he warm and watertight, Sweaty socks,
oreover. soon hocome cold socks, so they should e
washed out at the end of the day and replaced next worn
me by o warm dry it They will alsa L longer if
this is o Keeping these men wanm prevends them
conshimg and wheezing, "Uhe wonst time for this is on ger-
tine upoan the morning, and it js no nnconnate thing for

{

| |

T

o R}
{
%
it
|
f
i1
| \
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Gy ol steaing ot

\ fanJ',\{H-.ll reilpponary 1 hiscadses

v iy oSkt on thee eddoe ol has hed wheezime. convhimg

feon bl an how Lietore he can ”innH himsell

Dreep Ineathm thironeh
|

vl :isllll'll",
poreethien the month Trmmnea ey
enclosing the

H.Hl

wheezmy e st mmannaacd by reath

water withe a towel

Leadd and the jug Also olten helps \\IIllllHllLHIl.\”\

i ks ol I cathloss

ST AN ALY ol adhvenalng m ""I““l"l porah enalim antl

FRERTRLL frome o stple B spray (e wath o yuhber

Ll b and comlont v B nosepece I shouald be handy

oy 1o he coaniedd ahout an th ]uuL«l Another ap

1.1.l|.l. toy the ]m.!.h m ol wheesy wiaking i the HEOTNIng

i 0 ke (Il]llthl”! po, e, ) mg) Ly month o 1500

i-llntlnlt 20 any Ill|llli the tongnde I he l.!lll.lu\.i\ulﬂ.ll

e l\(‘”l'\l\ ey

side eltects ol uwcl prdse |-.|i|n1‘|t|un\ ol

it the ase ol these draey, s alsor may dithenlty

[rassing W der inclderiy men Fon patients who are wheezy

(1 the e 2 theaphy preparation 1s worth nymg,

aiie s cholme ”l\i\“h\_.“lll‘lli 200 e, three a day, Soane

pimes s Adpne canses ansi (v bron s s banime cilect

on the nan I his oy SOometines e dealt with iy v g

¢ sy iy et st ol i i Kacing Doy Datangate as well

SRIIL e prarations which contam

| here it i,!--\-luhly

Lot h

\ll]u"lllnlnl'-u'a ilective chioni Lyone hotis ds i g

i,mhll RIS LU fniosts with n‘pr.nlul artad ks ol coneh

el |smu!-n| st cach winmt Iach pnunl ol dis
ol rends 1o hecome Loz .|\||u'\r.||~-_'=-|s\ 1 he hest
wase tor bt this rccment ]unln'llm 1s b treat cach

nack ol Do lyitis stnantly with an antibintic as tt OEUEs.

A1 prescid et ve hine is the dyng to Use i doses ol

cines o day which e e dimnished o pwiee

] '_'_'l o, oy

G oday when the spatam Lo omes ¢ lea 11 does not ey &9

within about fortnicht the dhrue should D \.h:mnul in

Fon those who henel,

Py Caaser, s i will he donng no oo
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Mitted with o rnhhe
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Fhve Selveomt oo onppones 25

Bowever there e two cotses open, cither 1o teat each
vespiiatory anbection separately as it occurs, starting with
the earhest |-ms|hlr Hpper aesparatoy \)‘mpluln\ or o
vt prophylicie dose ol enacychine thronghont
the seasom ol hikely chostmbecoons, Hthis cotse s chosen,
025w tenacychine mwace a day s sulhcient. Bat thare me
stes i seasonath prophylasis. Teis expensive and the risk
ol the developmient o vesistant strmns ol hacteria, pa-
nenla by staphyloccocon muose be consmidered, more especial
Iy g the patient as in hospital where others cm be ine-
lecred than il he as movelative solation at home. Con
trntons antilbiotic tteatment ol ths l}p('. HOTeover, 1s
apt toapset the novmal hacreval lova ol the intestine and
alsor perhaps the synthesis ol some members of the ware
soluble "B wronp o vitamins. On the other hand, long
penieds af disabality every winter season may he saved
Bt ol the mwo methods s probably the vather hetn
ot tooattack cach mbecnion as 1 comes, and as early as
Iul-\!llh

Fhare ave aommmher of paints ol practical detal which
minst abso bhe comsidered i g for these patients, Some
ol them suller bom pame e the chest, usoally Lo aoreason
wheehe bos no obvions chinical canse. Laocal vadvant heat s
the neanment for thiss Somctimes they conzgh up diae
peticaily Bge amaounts of hlaek material, "This s usually
et sevions. The patien should he calmed and the sput
i cuhimved Lo aciel Last bacilli as o precantion

Onoveconery lrom the bronchitis atack, breathing exe
cises shonld he anstinred and, mdecd, generally maeasing
Bodily  excvase should  be cradually  encomaced. The
Incathimyg exercises should he active, with the aim in view
ol cottmeg the patient 1o make the very hest use ol his
divshed vespiaatony vesevve. Fhe s les of the should
cv enndle muase, theveloene, e called o the aid ol the inte
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- Indrstrs .""““"”'“"\ hseases
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Soonct o Liter these Patrents hecome blge o o ocen
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with cihon dionide retention, Oxyvoen will diminish the
-5‘.-;‘:1"11 ot will gl therefor dininish the carhom t
choxide eluntion ane the pssue €0) Ay 1ise to sy '
i , |
A th level that the prrtient hecones theonscrous, Ir s d
theyetone wise o RIve oxyeen cither in low concentiation !
.
fntenntitowtly. “Fhirty vesns AR ONyoen was saven with 1
Prparent Sastebul el s ey by holdine | class funnel
| . A !
e hrant of pPatient's Lie, 'hen prassed o staoe of OXyUen H
PETIES Sl o ovse httme onongsal niasks, both of which pave A
meh concene thon. Bur now, 4t tull circle, we are bk !
A2l somnicthang Like the oldashioned tannel for bloe t
i
cphiysemarongs pPatients with CO. yetention I'he guidine "
1 . i
hine s tharetone, the leyvel ol the Plasmiy COy Cyvianeosis
with sianifi e rerention sugeests dilure O antermiattent .
oxsacn, bt witlt e tention o sl 1 given i hiaoly
e errr ety by mask on g e I cises where the T thing ;
Mappicd heeanse of €20) h\,:n-nn, artifue il TSP LI @
tonld be st ted Nikethonicl SINEen mtavenously in f
thimes of 5 10 10wl of the 2h Per cent salution can he :
cnostowy o sttt the sluosis FOSPIVOTY centg :
In e frnents there gy g cse oy using 5 portable q
st when same activiry which cannat e Mvoicdedd 1
ta e vnderviaken whicly makes them very hreathless i
Conng tpstaies when s mmpossible g sleep downseains o
comes uneder this heaeline
Fhe nise of hyvpmotics 1 Paviends swith industrial il d
8
oy disease witly o Hperimposed emphysema and 3
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VD Selueosr Poaccvinssene e30peases 23

rostloss. shoretineg ol semmatiie cone ol anoNie, patticn
Loy b hieis ey a nasance to other patients or o trial
to the mse's nerves, Bt the patient s behaving like this
hecanse hos cerebral contex iy shart ol oxygen and this
hould, therelone, he “'l'l'““l' .\lnllxhi.llr and s devivae
tives e torhidden aned the harbitaates are dangerons,
becane they both depress the vespivatory centre further
and e hikely toomake the anoxia worse, The oldbashioned
paraldelydie dianshe Jrs fiid onpces (15 by which
comtangs 00 mimims (1 k) ol paaldehyde is the safest
e the difheult case,

Ihe stay ol aluminimm thevapy, ity vise, fall o

prosent standing must now bhe mentioned. About twenty-
live years ago it was shown that the more soluble the
quantz panticle, the more toxic it was. Quite vecently
there has heen optical confimation ol this Trom: electron-
ricrascapic studies where simall groups ol quartz male-
cnles can o Liet, be seen ontside and mside cells, This
voscare v s shown that small mnbers of these molecnles
foligomaric quantz) pass throngh the outer wall of the
cell withont indentation or other visible damage, but
when inside they appaently polymerize and form much
more castly visible paticles, “The mdymite form of silica
has been demonstvated o deaease bhoth the glucose me-
tabolisi and the debydrogenase acnivity of phagocyies,
Wit it has been shown, too, that aluwmmium can reverse
this action. Now, carlier rescavches have shown that f
etz has already adsovhed an impevmeable il of alumi-
nivn hydvonide it does not pass into oligomeric solugion
with emly o lew connected molecnles, or throvsh the cell
wall. Tn shont, the toxicity of the quartz is neutvalised.
Auminium metal has a simile but fess marked action,
perhaps becanse to become fully effective it has fivst 1o
Lecome hydrated o aluminiunm hydrvoxide, or to alumi-
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28 Ireclustrral Pulbmanary Discases

pnan onohydeare (NLO O
I addimon to the coatimng acton of alunmimim upon
quantzsthere ave two eflects which tend to dimimish either
the gquontz avandabiliy or the case with which 1t can enter
the coll Fost, Hocoulanion ol o In-\ulm solutions s
Bronsht about by alimmn, and this happens idepend
cntly ol s influence on nooe solubility, Secondlyv, silica i
the fovm ol quantz s removed from solution by s ad-
sorption on to ahomimn o s componnds, T addition
tov the chereat facrs of the matrer, CNpErHneires withe tals
Pa,r\~ shenw thaet thiey catr i [-luru-'crl dactinst stheoses al, al
the some time. they Ineathe enonch crease hree metalln
|1!jlllllll|l” Iun\\lh] il I).”I“];‘ NSV ](‘\\ Iillljl "i ‘ll. SO 8 L0
e g e concentiation e the Tang ol at least
oper cene B chis exaiting observation was onginally
vade onondy cichtrahbis At ncaropsy then Tungs merels
showed gewmecares ol dost cells contaimime  mregubanly
shaped opague ptcles There was no evidence of sih
conts wheeh hod o Lo, heen exclumeed fov an aloamamom
et poenmocomiosts which was oo mild fov its possible
stennfinance o he JII!II(!LIH(I Nowadhavs, however, with
the valuable help of andsichin tos can be more casily
ot I\'-|u'.n ol the wonk st s wais, o ccveral, con
lrveetony, baet the lencizn boady veaction o the abunnm
vwas aather wme mrnhed. Fhe waanime was, tharelne,
repeated that the pnemmoconiosis produced by the alumi
v eght not v o e be oas aonsignitheant e other
species ol el suchy porbaps as man cas it so far
seemed to beo Some vather less doect evidence fvoan mam
shiowed that shale depressed the solubihity ol silica, poob.
ably by veleasine almminnnn, thaelme pProfecting acainst
altvosis, Fhas bomes us to the tome ol apening ol
Weonldh W 11 and dhinimg thas o nomibier of Gvonrable

veponts of vinving decrees of cauton and icantion were
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suggesting e inhaled  aluiminium powder

peculaly adiminister e would vernd, il nor indeed e
vents sthieasts o nen. | Iowes Loalter the war g caelully
comtrolled ol o Petmacomtatie coal miners and sili

cafee potteay won kers shiowed o ditlerences between an

o negred aned g control roup. There were e
s e coner, of BERASSIN SPetaiicons |l|l(‘lll|1u|':n'l‘n|\
e othe chests of workimen who had Ineathed alimininm
frotveler. We e now, there tove, ok g the Posttion o
whine hy stntedd, 1

Ch Stlicosis and the mised dus PHCHINOCONTONES Can
ondy Dy presented by stppressing the duase
I hicn tin vapyoas the vapy ol then Sy mptoms aned
complications
Favalby, mretition must I nide of thnee pes ol therapy
el hane been, il perhaps sull e, beine used Dt

e hsiprpear e o do ans abjective good. Cavelul clinica]
toals dovnor siscest 1y sulphomamides are effective tupon
Phe stperoaposed proacadent brond hitis of pulmonary dis
discase Neither do ey Show that deteroent gerose) NS
e e tien ey lu'l[rlnl 1 fowoscmme o bty Spiung
ceopposed o Byvome hod il mists which e cffecrive "
I..,.:;,iu-nm.uuuun

Conronc does mot e I in those cases of miassive filliosgs
ol nised (s Imetnocotioses o which tnbere ulosis 15
et appavently present and, of comse, an cases i owhich
s as dbingerons 1o oive it Histotogically, contisone
has ahe intevesting effer ol decrcasing he teanspont ol
Jrs dust brom the s 1o the bl nodes, and it also
pears aoandubiae the fomation of Pulmonay collaoen

P ditbionlt 1o helieve 1l tetinding the clearance of a

Pethosene dost from the Ines can be o sood thing.
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