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Dear Dr, Lanza:

At Dr. Smart's request, I am sending you a copy of a monthly
bulletin which has been routinely distributed by our Bureau of Adult
Health. As you can see, the subject matter of this issue is not so
routine,

Pistribution had already been partially made before this was
called to the attention of the Division Office, and although we have
temporarily discontinued distribution, I think we shall look less conspic-
uous if we send out the rest. Had we seen the draft in this office, I
think we would have postpored a discussion of this subject until some
future date, Certainly we would have done some editing; however, the

. thing is done,

Sincergly yours,
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Frederie¢ i\ Kriete, M.D,
Assist Chief, Division of
Preventive Medical Services
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Occupational FHealth Bulletin "R" ' ' ' )

DIATCMACEQUS EARTH PNETHOCONIOSIS

. . — Y

Diatomaceous earth is a form of "free silica," or silicon dioxide (sioy).%
Like the ordinary silica from quartz, diatomacecus earth, wien inhaled in
sufficient amounts over sufficient periods of time, causes a disabling and often
fatal disease of the lungs. o

In this country -the disease is usually termed "diztomaceous earth pheumo-
coniosis."** In Europe it is ordinarily referrzd to as silicosis due to
diatomaceous earth. The disease differs in certain characteristics from, and
has certain basic similarities to, conventional silicosis. These will be
discussed. :

Whét fs Diatoraceous Earth?

The natural or raw diatomaceous earth is a fine grained material comnosed
of the siliceous skeletons of tiny agquatic plarts known as diatoms. Through the
ages, these have been deposited on the bottoms of bodies of fresh and salt water.
In various narts of the world, these deposits have appeared at the earth's sur-
face and many of them are now being commercially exploited.

Mineralogically, diatomaceous earth is clessified as opal, a hydrous form
of silica. The pure minerzl is entirely free silica (silicon dioxide - Si0,),
but in its natural state diatomzceous earth contains about 25 to 40T water.
Commercial varieties variously contain sm21l emounts of impurities such as clay,
lime, quartz, and others. Practically all samples of the dry earth, hovever,
contain upwards of 75% silicon dioxide.

The natural diatomaceous silica differs from quartz silica, the commen type
found in most mines, in the fact that quertz silica shows a characteristic
crystalline pattern in studies with the X-ray spectrometer, whereas the raw

# "Free silica" is silicon dioxide (5i0,).

** Pneumoconiosis is a generzl term for eny disezse of the lungs resulting from
inhalation of dust. Silicosis, asbestosis, byssinosis (cotton dust),
bagassosis (sugar cane dust) are specific kinds of pneumoconiosis.

_— . ———_ e em T, .~ = .
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diatomzceous earth is usually "amorphcus%; i.e., it fails to show a definite
crystelline pattern with presently available ecuipment.

Vhen the natural diatomaceous earth is subjected to heating (calcining) and
treatment (fluxing) with certzin chemicals (such as scdium carbonate) in the
manufacture of numerous comnercial products, a varying proportion of the so-czlled
emorphous form is converted to a. crystalline form of silica known as cristobalite.

In the United States, diatomaceous earth and its products are known by a
large variety of names, comnercial and otherwise: diatomite, celite, dicalite,
etc., end there are various designations for powders containing mixtures of
dietomeceous earth and other dusts, such as silocel ete.

In Europe, there are elso many des;gnatlons for the same materials:
infusorial earth, kieselguhr, fossil flour, fossil meal, tripolite, pollrschlefer,
desmid earth, molera, white peat, tellurine, randonite, bergmehl, etc.

gges'of Diatomaceous Earth

. Diatomaceous earth .in one or esnother form finds numerous practical appllca-
tions: A few examples are: .

" a. Filtering and refining of sugar, syrups; Spirits, juices, waters,
petroleun products, chemicals, varnishes, serums, pharmaceuticals, etc.

b. Insulation of hest and cold in: power plant equipment, steel plants,
petroleum refineries, glass mapufacturing, furnaces, kl.ns, refrlgerators,
ete. . .

. €. Fillers: in bzttery boxes, roofing, flooring, waxes, psints, plastics,
explosives, insecticides, abrasives, cosmetics, fertilizers, etc.

d. Building industry: admixture for concrete, cements, plasters, hi-silica
and puzzolan cements, roads, light weight building blocks, etc.

e. Miscellaneous: manufacture of filter candles, soluble silicates, glazes,
oil-decolorizing products, poultry litter, sweeping granules, etc.

The percentage uses of diatomite in the United States are as follows:
Filtration . 50% o
Insulation - 25%
Fillers, miscellaneous 25%
In 1947, production in the United States reached 213,588 short tops and
today the figure is doubtless much larger. (1) ]

-

Oqéupational and Industrial Exposures

Potential occupational exposures exist in the numerous industries which
utilize the material. However, the most important source of disease has been
in the industries engaged in producing the rmaterial end its.products. While
deposits of the earth may be found in many parts of the United States, most
presently commercially exploited deposits are in the Vest: California, Oregon,
Nevada and Washington rank in this order in anount of production.

ettt e e
4 ——————— —
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In California, the Johns-Manville plent at Lompoc is said to be the largest
producer of the material in the world, certainly in the United States. The other
large producer in Czlifornia is the Great Lakes Carbon Corporation, which operates
a plant near VWalteria, Los Angeles County, and is now constructing a large plant
near Lompoc. There are other small producers in Sente Barbara, Inyo and San Diego
Counties. .

‘In recognition of the potential danger to workers handling diatomaceous
earth products, the leading producers have recently inaugurated e program of
labelling the containers of the powdered products &s follows:

Cautlon

8Celite" materials cénsist of ean 2lmost pure
- amorphous diatomaceous silica plus varying
percentages of crystalline silica. Inhalation
of silica dust over long periods mzy be harmful.
The materizls should be used so as not to create
dust or--if this is not rossible—employees should
.be equipped with adequate protective devices. (2)

In the producing industries, there are mumerous dust generating operations
which heve been incriminated as sources of disease. However, in Czlifornis at
least, the chief danger spots today are in the occupations having to do with
sacking the materials, loading them into railroad cars, and in the baghouses.#
In the diatomaceous-earth-using industries, some of the trouble spots are those
dn vwhich the materials are unloaded from reilroad ecars or other vehicles, or in
vwhich the materizl is emptied from sacks and mixed with other materials or other-
wise used.

Mumter of Workers E:xposed

In the mining and milling industries of the four western states, there are
about 1,000 employees (about 800 in Californin) employed a2t any one time. How-
ever, - the labor turn-over in the dusty jobs is exceedingly high, ranging up to
almost 400Z per year in certsin instances, so that the mumber of womers exposed
vhose lungs may have been damaged, is impossible to ascertain.

The mumber -of workers exposed to the dust in the pumerous industries using
these products is not known, but is protably very high. .

THE DISEASE

History Is Tllumineting, But Nc;t Read Often Enough

In California, diatomzceous earth has been rined end processed for slmost
50 years. Podwyssozk:. (3) in Germany reported in.1910 experiments in which he
was eble to produce in animz2ls true granulomatous growths by introducing the
dust subcutzneously.

3 “"RBaphouse® is 2 loose term for a bag type dust collector unit including febric
bag dust filters, support and housing for the bags, a shaking system, and
dust hopper.
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In 1930 Drs. Robert T. Legge and Esther Rosencrzntz (4) made a wedical study
at the Celite plant in Lompoc, California (now Johns-Manville), for the Califorrnia
State Health Department and the California Tuberculosis Association. They made
pliysicel examinations and chest X-ray films on 108 laborers selected by the com-
pany. Eighty-one or 68.5% of this number were found to have atnormal lung changes.
They reported that some had developed these changes after only one year's exposure.
(Uorlmen's compensation clzim records have since been located for several of these,
but it is a difficult task to trace the fate of this entire group, because of
ignorance of this pneumoconiosis in 1930 and the. mgrat:.on charactensuca of this

group.) v . At ot . Lo

Dr. Legge states that at the time of this study the local hospitals were
"full of Celite workers" presumably suffenng from tuberculosa.s._

Although Legge's study was published in the American Journal of Public Hezlth
in October, 1932, the facts revealed have remsined virtunlly ignored by many
physicians and othe'"s who subsequently came into contact with this problem.

. Since this s..udy more than 20 years ago, several European reports on huzan
disease have been published (5,6,7,8) and a good deal of znimal experimental work
has been reported (9,10)

.. De..p:.te this array of ev:Ldence, most p.ysicxans connected v:.th the Americzn
industry did not until ebout 1946 (11) begin to recognize that diatomeceous earth
could cause a disabling and sometimes fatzl disezse. It is only recently that
some are beginning to believe that, just as in classical silicosis, persons with
the diatomaceous earth disezse are predispcsed to pulmonary tuberculosis and have
& worse prognosis when infecticn is superimposed upon the pneumoconiosis.

Analysis of a series of claims for workmen's compensation in California shows
that p2ny heve been contested where there was good chmcal pathological, end
occupational evidence to incriminate the dust. (12) 4s e result workmen with
this disezse have sometimes not been awarded compensation, or heve been compelled
to accept “compromise and release® awords. The Bureau's records also reveazl that
soxe persons vith the disease have been discouraged from making compensation
claims beczuse of the financial strzin of prolonged 1it1gat10n and the unsatis-
fectory experiences of fellow employees who have pressed claims,

- This situetion has _been nade possible as a result of igncrance on the .part
of the medical profession, the Industrial Accident Commission, and others, of even
the very existence of such 2 disease. Tne industry has esccumulated emple clinical
and autopsy material (at least 19 lung specimens). However, no medical publica-
tion in the U. S. medical press has appeared since the Legge and Rosencrzantz
paper of 1932. Vorwald reported some of the U. S. experience at a meeting in
London in 1948. (13)

Kew interest and actn.v:.ty in the subJ ect was dr¢mt1ce11y ‘aroused by recsnt
publ:.cltj in Search m.aga"::.ne, publication of the California Tuberculosn.s and
ealth #ssociation,and the San Francisco Chronicle. (14,15)

There are many similar situstions in the history of industrial medicine.
Alice Hemilton (16) cites one closely parallel to the diatomaceous exrth story:
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uStudies of mercurialism in the hatters! trade in this country began
" with one published by J. Addison Freeman of Orange, New Jersey, in
1860. He described some 100 hatiers of Orange wao were victims of
typical mercurial poisoning, but 15 years passed before tihe next rec-
ord appeared, quite as shocking as the first. Nothing was done about
"~ it, little attention was paid, none by the medical world. Then in
1912, 37 years later, the public was startled by a report made by a
-lay organization, the National Civic Federation.....™ ' i
If the reader will substitute the Legge and Rosencrantz study for the Freeuan
study in 1860 and the California Tuberculosis and Heaith Association for ihe
National Civic Federation, a similar piciure becomes apparent. ‘

' Downing (17) summarizes the problem well:

"It is apparent in the study, control, and prevention of occupational
health hazards.....that the United Stztes is not on a par with other
countries. Iack of recognition of the importznce of industrizl skin
cancer stands out in sharp contrast to the unrestricted and wide

. publicity given this important matter in England, Germany, end Switzer-

: land, where these cancers are notifiable and compensable diseases, ard

information regarding them, therefore, is relatively reliable. The
history of industrial medicine here is full of failures to prevent the
unnecessary deaths in industry that have occurred, for example, from
berylliosis of the skin and lung, cancer of the lung from chromates,
tumors of the bladder due to aniline dyes, osteogenic tumors from -
radioactive chemicals, and cancer due to carcinogens in the tar indus-
try. All these incustrial hazards could have bsen controlled or
eliminated.® ‘

. '_:E)cidence"and Prevalence of the Disease

No eccurzte data are available because of (1) ignorance on the part cf most
physicians of the existence of the disease; (2) the resemblance of the disease to
pulmonary tuberculosis; (3) the failure to report the disease according to require-~
ments of the Celifornia Labor Code.# (18)

Despite this situation, some figures at hand are revealing. In the 1930
study of Legge, of 108 men examined, 81 or 63.5% had abtnormal lung changes.
Twenty years later, the Lompoc plant physician sutmitted to the press his report
that of 922 people he examined since 1945, 33.5% had lung changes. (15)

# The Bureau’s normal source of information on occupationzl disease is the
reporting required by law to the Czlifornia State Denartment of Industrial
Relations. Section 6407 of the Lator Code states: PEvery employer, insurer
end physician or surgeon wino attends any injured employee shall file with
the Division of Lebor Statistics and Research, under rules and regulations
prescribed by the Divisicn of Labor Statistics and Research, a complete
report of every injury to each employee arising out of or in the course of
his employment uniess disability resulting from such injury does not last
through the day or does not recuire medical service other than ordinary first
eid treatment."
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« At least 19 patbolog:.cal studies of lungs of California workers have been made \ .
by industry physicians, 17 of which were obtained after death. Although some of
these died of other immedizte causes of death, the pathologists found cvidence
of dictomaceous earth pnewmoconiosis in e211. The Bureau of Adult Healih has
recorés of 47 medically confirmed cases obtained through records of the Industrizl
Accident Commission and other socurces. Continuing investigation is revealing
more cases. (There are a number of proven cases without records in the Indusirial
Accident Commission files.) Up to d_.te of prepzration of this bulletin (Morch,-
1952) the Division of Labor Statistics and Research had received four phys:.c:.un"'
reports of the disease, £ll of them since January 1951. A thorough check of all
employers! reports from 1948 to the end of 1951 by the Division reveals one re-
port, which was recelved in December 1951.

For the relatively small nmumber of workers expt'aséd —'.'.;t any one time, the ' ,
attack rate is high by any stondard, even on the basis ©of very incomplete data.

Tuberculosis statistics for Senta Berbara County for the area wherc the
diatomaceous earth industry is located &are now being critically anclyzed.
Reports in the la.y press indicate they were hn.gh. (15)

‘ . Patholog of the Dlsease )

' V:Lgha.ni (8) describes the lu..gs of two workers who died after 11 years of
exposure to the calcined diatomaceous earth dust: ) .

"The lung changes.....in the final stege become e diffuse fibrotic
end hyaline sclerosis fairly similar to that of the massive quartz’
silicosis. But we have noted some important differences from the
usual quartz silicosis: 1lack of hyalinized single or conglonmerated
nodules and different features of the changes lending to sclerosis.

, - ‘These changes consist in a diffuse cellular thickening of the walls

' of the lung air spcces, produced by proliferation of dust phagocytes.
This proliferation becomes gn.dually so merked that it replaces every
eir space and initiates a massive granuwloma which only in a very late
stage becomes fibrotic. Emphysema, dilation of blood czpillaries,
and hyperplcsia of all the smooth muscle cells of the arterioles and
bronchi are secondary phencmena. ) : . N

#The diffuse distribution of changes in the air spaces somevhat

resembles that of esbestosis.....®

Vorwald (13) describes the Iungs of 10 vworkers (8 after death and 2 after
surgery), who had exposures "ranglng from two to 23 years." He summarizes the
pathology as follows:

“mglthough there are scattered fcel of hye 2linization cnd necrosis
- not unlike the pulmonary responsc to inhaled ouartz, nevertheless
the fibrosis is generally more diffuse oand celluler in tyoe and
involves not only the perivascular and peribronchial tissue but, and
more especially, the alveolar walls. These are greatly thickened
-and often fused; the alveolar spaces are either obliterated, greatly
distorted and small, or are enlarged to form emphysematous areas.
The diffuse cellulnr pu}_rnonary fibrosis szems to be the most important
lesion. It is more serious than the discrete nodular fibrosis of
uncomplicated silicosis and is, perhaps, responsible for the pro-
nounced respiratory difficulty encountered in cases of this disease.®
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Sibz (in three forms: quartz, distomite and cristobalite) were found in the
lungs of Vorvald's cases by means of the X-ray diffraction technique. Eowever,
the range of amounts found in these lungs is broad and no rules can be set down.
In 211 of Vorwald's cases except one, the quartz silica content did not exceed
2.3%, from which he concludes the "quartz is not the primary toxic agent.....
either cristobolite or diatomite must be incriminated." .

Since deposits of diatomite contaln varying amounts of quartz s the precise
type of lesion produced may vary with the quartz content of the dust. Thus
Nordmznn's (6) cases showed typical quartz silicosis lesions in addition to
evidence of diatomaceous earth. These people had been exposed to diatomaceous
earth containing significant amounts of quartz.

Patholorch Eb.d-Results .

Regard_ess of the minutiae of pathology, this d:.sease, like ord:.n:_ry quartz
silicosis, sets up the usual vicious circle of effects: fibrosis, emphysema,
right heart embarrassment with the consequent symptoms of respiratory &nd circula-
tO!'y falll.re. * . . ..

. Susceptibility to Tubercuiosis znd Other Respiratory Disee.ses

There is suggestive evidence to indicate thot diatomaceous earth pneumoconiosis
predlsposes to pulmonery tuberculosis. (25) However, there has been no adequate
study of this question. There is, of course, no evidence for the oft-repeated myth
that dictomaceous earth confers resistence to tuberculosis. On the contrary, those
with the combined dlseases have practlcally a hopeless prognosis.

Vorwald (13) states R "Our expermental results indicate the deleterious
effect of the fused calcined product on the course of essociated tuberculosis
infection. Several of the patients studied had extensive tuberculosis."

Doctors for the industry state that there seems also to be an increased
incidence to pneumonia and acute pneumonitis among those who develop the conglom-
erate lesions of diatomaceous earth pneumoconiosis. (26)

Role of leferent Forrms of Diatomnceous E_.rth

There are two primary types of diatomzceous earth: (a) the crude or so-called
amorphous form and (b) the processed form which has been heated to high tempera-
tures and treated with a flux, usu2lly sodium carbonate. There is agreement by
2ll investigators thot the fluxed and cclcined variety, which contains large
amounts of SiOz as cristobalite, 1s kighly toxic, more so thzn quartz silica.

The role of amorphous dictomite hes not been studied as well., However, there is
good evidence that it is capable of causing disease if there is sufficient expo-
sure to it. (13,19) .

M1 forms of the dust cause lung changes within 2 year or more of exposure.
Some instconces of merked lung chonges have developed as esrly as six months after
exposure. (26) In general it is believed that the zmorphous form con produce
disease but will toke longer to do it.

In onimol experiments by Gerdner (9), he roted diatomite (amorphous diatomn-
ceous earth) as being equal in toxicity to quartz silica: *.....celite, en
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amorphous silica.....provokes a progressive fibrosis indistinguishable from the
reaction from quartz." He found cristobalite to be more toxic than either quartz
or diatomite. . o

Vorwald summarizes the'subject as follows: "Clinical end experimental
evidence indicate that both crude end fluxed, czlcined diatomaceous earth ere
capable of produclng pulmoncry flbrosn.s, the latter more than the former." (13)*

Si ggs ond Svmptoms

. In general, the symptoms of this disease ere similar to those of silicosis
and other pneumoconioses 2s well as pulmonary tuberculosis. The onset is generally

insidious with dyspnea, cough, chest pein, loss of weight and loss of appetite.

Spontanecus prneumothorax is much more freruérit in this diesease then it is
in classical silicosis, as a result of tre formation of emphy'emntous bullae at
the pleural suri‘ace.

as 't.he dJ.Sease progresses, the 1ndividu..l becomes mcreasingly disabled.
D=ath has ensued in known cases within a few months to several years from the
. onset of symptoms. . - .. . : — e

* The immediate cause of death may be heart failure, spontaneous pneumothorax,
superimposed tuberculosis, or other infections, or other pneumonic or cardio-.
.vascular comphcations predisposed by the basic lung dlse..se.

The course of the diseuse is generally more rapid then that of c1a551c4
silicosis. Workers who stop exposure to the dust after only minimal lung changes
have taken place may retard the progress of the disezse. On the other hand, the
disease may progress after cessatlon of‘ exposure &t any stage. :

Supermposit:.on of tuberculos:.s, of course, worsens the progn051s.
" X-Rey Findings

The earliest lung changes seen are described as "linear ex>ggeration.®
Another change often seen is that of fire reticulation, producing a sort of
ground glass appearance. Follow:.ng this stage there may be seen evidence of
noduletion, but the nodules in this disease are not as discrete es those of clas-
sical silicosis. In more severe cases no nodulation mcy be detected as the
disease advances with conglomerate, spreading, coclescent lesions.

# Poitevin (24), of Canada, reports en interesting experience with diatomzceous
earth in cattle: "These animels werc suffering from infected bladder and the
disease wns known loc2lly as Red Water. This disezse was noted especially in-
British Columbiz in pasture areas flooded every spring ond where cottle were
plzced after the weter hed receded. The soil and the grass were studied ond .
they were found to contain a large percentoge of diatoms especially sponge
spicules vhich as you know look like needles under the microscope. Bladders
of several of the dead animnls were studied in the same way as & humen lung and
it was found that hundreds of sponge spicules were embedded in the tiscues of
the bladders investigated and were no doubt, responsible for the infection.®
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. o As the disecse progresses, emphysemz ensues. Fibrosis is reflected in con-
traction of the lesions toward the hila znd retraction of the hile upwards.
Bullous emphysem> may be noted at the extreme apices and bases.,

Pleunus may be evidenced by tentlng of the dicphragm. Spontancous pneumo-
thorex is common.

As in all types of pneumoconiosis, the radiograph cannot be depended upon t6
assess accurately the degree of disability or even to show evidence of disease.

A worker may be disabled and yect show minimel X-ray changes. Conversely, there
may be minimal disability in the presence of advanced X-ray changes.

Diagnosis
Diagnos.i'.s depénd.s upon &

History of exposure, and

-Signs and symptoms of pneumoconios:.s.

" The disezse ccn be ec.s:.ly confused m.th pulmonary tuberculosis. It may also
be mistaken for many other lung lesions. However, there should be no doubt of
the diagnosis of a bilateral lesion charecteristic of pneumoconiosis with or
m.thout nodulation and a hlstory of dust exposure to diatomaceous earth.

" Tuberculosis can usuzlly be ruled out if 10 bactenolog:.cal proof of the
presence of tubercle'bacilli cocn be obtzined. If tubercle baeilli are found and
the other findings are as above, one must diagnose the combined diseases.

Pulmonary function tests are valuable in-assessing disability.
Trestment

. There is no cure known. Certein procedures such as positive pressure therapy
combined with bronchodileting drugs mey give temporzary relief. (20)

Aluninum therapy or prophylaxis has not been proven tc bc of value in ordinary
silicosis and there is no rezson to believe it would be any more useful for
diatomaceous earth. There is suggestive evidence that aluminum itself mzy be
harnful, (21,22,23)

There have been no reports “in the literature of the effects of ACTH or
cortisone on this disease.

Prevention
Prevention of this disease is 1003 possible, as is true of 21l occupational
diseases. It is echieved by use of the szme principles as are applied to other
dust diseases. - These are:

1. Environzzental centrols

a) Control of the dust at its source by ventilation methods,
enclosure of process and the like.

F e s Lo R oL DI - .. . PR e - - . ————— m Soee - - N .- -
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b) Effective respirators only when dust control is not technically
possible. Respirators in general are an unsatisfactory solu-
tion because they are uncomfortable, require constant mainten-
ance, and at best are not often efficient.

¢) Production methods may at times be altered to elirincte a toxic
exposure. For exacple, one of the diatomaceous earth producing
companies has recently changed their carloading operation from
an individual sack loading method tn the more efficient and
cleaner method employing fork-lift trucks > whlch Jift the sacks
‘'piled on pallets.

2. Medical controls: periodic physical examinations 1nc1ud1ng chest X-ray
and pulmonary function tests to detect evmence of illness
early.

3. Good lebor-management practices

a) Joint labor-management health and safety committees which work
to assure intelligent participation by all personnel in safe
. : - and healthful prac .,ices.

b) Production pOlJ.Cles vhich make it possz.ble for the enployees
to carry out safe practices. For example, in many industries
employees are pzid "incentive" wages to obtein mexdmum produc-
tion. The employee, intent on earning more, tends to disregard
safety precautiocns which slow his work. .This phenomenon is
" common where pay is based on ™incentive® or "piece work.®

- Research Needed

Several questions ebout the disease remcin not satisfactorily answered:

1. The precise level of dust exposure beyond which harm results. That
is, what should the "Maxirmim Allowzahle Concertration" be? The M.A.C.
is a useful tool in the public heclth control of occupztional diseases.
At present the M.A.C. for guartz silica is used. The evidence now
suggests that if there is & change it will probably be lower for the
processed forms .of diatomaceous earth then for quartz. .

2. The precise toxicity and relatlonuhlps of the mnorphous and processed
" diztomaceous earth dusts. .

3. The relationship of this dust to tuberculosis.

L. The truc incidence of the disease in both the producing and consuming
industries.

A thorough epidemiologic study is needed to provide the enswers. The Stzte.
Health Department Bureau of Adult Health is comnencing such a study with the help
of other governmental agencies and the industrial monagements and unions.
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Glossary

Bullce: Large air-containing spaces in the lung which are formed by
the fusion of ruptured air sacs, often associated with emphysema.

Calcine: Process of heetlng to high temperatures to hasten chemical
reect;on desired. .

gzsgnea: Labored or difficult breathlng.
Fibrosis: Ahnormal increase in the growth of scai tissue.

Flux: Chemical treatmeat to hasten reaction desired. In diatomaceous
earth processing, the chemical ordinarily used is sodium carbonate.

Granuloma: A persistent overgrowth of grenulzation tissue. Granulation
tissue is produced in the initizl step of repair of injured or disecsed
tissue.

M.A.C.: Maximum Allowable Concentration, i.e., the maximum concentration’

of material in the air breathed during an 8-hour work-day beyond which
disezse may result over e period of time.

Pneumothorax: An accumulation of eir in the pleural space which puches
in or collapses all or & part of a lung. A spontanecus pneumcthorzx
arises from internmal causes, and is often the result of rupture of an
emnnysematous bulla on the surface of the lung.

Pulnonzry emphysera: Dlstention and stretching of the walls of the eir
sacs in the lung. It is found usually in the outer parts of the lung
which have the greatest capacity for expansion, end occurs as an attempt
to compensate for other parts of the lung which function poorly.
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