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Diatomacecns Earth Poeamoconiosis

By KENNEUH W, SMITIH, M.
Medicul Divector
Johns-Manville Corporation

Lo omaccous carth preumaozoniosis is a relatively new industrial
pulmonary diseaze, In order to understand its various aspects, one
choukl be wware of the nature and ovigin of diatomite deposits.

In the middle Mioeene periud about five to twenty mitlion yvears
awero, much of what is now the Culitornia coustline lay below sea level.
The area avound the present town of Lompac, which is about 160
miles north of Los Angeles, may have been an archipelago of low ly-
i islands or asevies of yroons and bays favorably located for the
quict deposition of sediment present in the sea water.

The Jistoms which form the greater part of this sediment are
singrle-celled algae or flowerless mquadie plants, cecarving in a wide
variety of shapes amd sizes. They are fnvisible as units but easily
pecognizable in colonivs as gelatinous growths either free-floating
o adhering to rocks and Lger vegetation, Because of tempurature,
food supply and light conditions, the dintoms grew in geeatest pro-
fuston. In addition, prevailing winds, tides and ocean curients
brougrht to the Lattipoe area edornous quantities of these plankton
organisms from considerable distances. Untiie most plant= the dia-
tom lives within a siliceons cell wall. The complete diatom consists
of the organic cell itself and two half-cell walls or valves. These cell
walls or shells are composed of opaline silica extracted from =ea Wa-
{or, are porots and can be found in many different shapes and sizes,
When their life evele is completed, distonis pass from Grganic plant
life, Their siliceots cells become an inorganic mineral in the form of
sediment on the bottom of the body of water they have inhabited.

As e Mioceae period drew to u close, diatom grrow thin the L.om-
poe arvea diminished greatly. Non-diatomaceous sediments were de-
persited on the oeean floor covering the distom remains, There were
profound changes in the whole area. The ocean floor was elevated,
the son receded, earthguakes and voleanoes changred the whole topog-

vaphy. Thus the beds af fossilized dintoms were gently folded into a
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serics of strata alternating with vegelable nutter, vock sd soil.
Time and weather eroded the hills, centuries of yains pereolaed
through the distom ieds produced the highly purifving eflcet of
many washings,

The dizdomzceous carth indu Sy is o compaatively recent one, al-
thowgrh the stthstance hus been used in various wivs sinee the days of
the Ronums. In 1870, Nobel invented dynamite which consisted of
diztomaccons carth saturaled with nitroglyeccing This invention
stimubted the seareh for furtinee deposits of the mineral, and today
mines ave established in Germany, France, and Haly, bat the largrest
deposits arve found in California.

The physical form of the diatom fossil is its most remarkable
charaeteristic. | alveady has been mentioned that diatoms are found
in varions shapes and sizes. Beciuse of the silici content the fossil
is extremely strong and is not destroyed in the manufacturing
processes. I is impessible to compress diatomaceons carth beeanse
the points of contact of the multi-shaped fossils ave limited to theip
ontermost points. A mnse of dintomite wrigeht b dikoenied to g foose
nis of thistledown except thid compression is impossible, Thus
there is great Ludking: vadiie or low apparent density of the powder
(proceszed distomite). One cabic fool ol distomite weighs approxi-
miztety 10 pounds. Beciuse of the porous strueture of the fossil shell
and the low densily of the mass, there is very high absorptive ca-
pacity o the finished product. Processed diatomite can absarh three
times its own weight of liguid, but peculiarty enotigeh it does not wh-

sorh moisture from the air. One other important characteristic is the
srreat surlace avew of the fossi remains, The total surface area of a
pound of processed diatomite may he more thany 100,600 sqinte feet,
This is important when the processed powder is used to absorb othoy
things such as insecticides or Lo actas a eatulyst carviey,

Diatomaccous carth is used in the filtration of water, in sugar re-
fineries, in the production of bev rages, in the pharmaceutical in-
dustr v, and in the cleansing of petroleum, vegetable, and fish oils for
varions industrial applieations. It is also used as u mineral filler for
lacquers and paints, in molded plastics, paper, insccticides, ferti-
lizers, and polishes. It is used &5 an insulating material in wallbogrd

and pipe-coverings and is especially useful in Jigh lemperidare in-
sulation for it can withstand temperatures up to 2600 F. better than
many other substances, Ot hey uses of ¢ iatomite are catalyst cariers,
as an adnmixture for conerete, and us an oil and witer absorhent.,
Diatomite is mined in apen pits or quarrics. The over-hurden is ye-
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moved ond the cende ore is tranisported fo the mill whepe it is
crshiod, serecned o wiled. Phe diree Ly pes of powders which are
processed in the milling aperation are naturval, cadeined, and tiux-
ealeined, The erude material is dviod ot temperatures vangringe From
00 o 800 L The minersd then passes througeh i process ol uir
sepaeation aml chssirying sl then is ready for shiptaent.This oo wl
et s kpown as aomatuead powder, Caleined poswders piss thioagch
the siome process exeept that they are caleined in o temperatare
paare of 1600 ta 1800 1% Flux-t aleined powders arve prodoced in
the =arne mannes and the Sime temperature rnge as the enleined
powders exeept that a soda ush Nus is wdded to the process.

The naturnl powders are compuosed of amorphous or opaline silica
and contain no ceystalline silics or quartz. Caleining chaunges smadl
amonnts of this amorphons =ilicn to o erystadline silie: in the form
of eristobatite, Opee agrin, theye is no gquartz silica in this product,
Flus-citleining changes greater amounts of 1he amorphous silicic 1o
ervstalline eristobalite and in addition there ave triaces of another
erystalline silicn, tridymite. d

It has been noted that the diatomite industry is of very recent ori-
grin. 10 received its fivst impetus when Nobel invented dynamite in
1270, However, the oceupationad palmonary disvase assoeiated with
this indusiry was not vecopnized antil Legee aud Rosenerantz,' in
tasz2, veported a kigh ineidence of pneuntoconiosis due to silica
among diatomite workers in Calitornin. There have been several
other articles in the diterature heve and in Boarope in which there are

contlicting reports concerning the effeets of inhiied diatomite, The

words, diatomaceons earth, Kicseheuh, teipolite, intusorial carih,
tripnli, Tuller's carth and fossil tour have Dot ssed synonymeoti=ly
and indiserinvinately to desiggnate the same materiat, Olivions=ly this
i< incorrect for some of Lhese are earths or eliys, others are dervived
from rock, while dimtomite is i particular form of fossil renains. In
addition, workers often were exposed to two or more toxie dusts so
that o elinieal or Xevay pattorn could be identified with o speeific
dust expostre.

In 1918, Vighiani and Mottura” made a very significan contribu-
tion to onr knowledge, They fivst drew altention to the faet that
when erude diqtomite was ealeined it 1250 C. some of the amor-
phous silica was changred to crvatalline silica in the Torm of cris-
tobalite. Tnhalation of this evistobalite produced a “madignant sili-
cosis™ not seen in the ertude distomite workers. These ohservations
were confirmed in the U8, Paulic Health Serviee veports on their
195 51 suevey of the American diatomite industey.
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vre il is Diatoms exist in both salt and Sresh swater, amd there is very hittle
hich e ditfevence in the industeiad applications of these tao 1y pes, Ty 1952, ‘
NCURLITES Sttt and Andevson? peportod some apppent ditterenees in the ‘
my from Novay Bndings= in workervs exposed to marine digtonnte, when cop-
s oof air pared with those exposed to the lmnetic type, However, inoa ey ‘
his prod- survey of the distomite industry the ULS. Public Health Service ve-
through ported that the sonree of crude dintomite, whether of sadt or Fresh ‘
perature wiley origin, did not appear to influence the per cent ol evistobalite
wdueed in found in the finished products Thus it would seem that iF eristobadite |
- catleined is the causative agent of disuabling pulmonary disease in dictomite ‘
. workers, no conclusions are warranted as to a difference in the bio- s i
line silica logrical reaction of diatomite bised on its source of origin. e ‘
res sinall The chief elintea) symptom and the prime canse ol disability in s b gy
the form diztomite pnewmoconiosis is dyspnoea. Therve is no corvelation be- A Ty ‘
produer, tween the degree of dyspnoeir and the extent of fibrosis seen on the ’ s by
- silicis 1o Nerar. As one might expeet with cases of industrial pulmonary dis- § i ‘
fagether cise, there can be varying degrees of cough, anorexin and weight I o= e ‘
Yoo Anzendtation of the ehest can elicit altered breath sounds ad i o'
<o wheezes bt Uhere f2opo singele sign which s padhogrnomonie o 4 o ‘
7 e e Bt 2 interestinge to nate that elubbinge of the fgeers s i s
ot b oeee bocadiiibion, the ineidenes of intevenvvent pralimsnary ! i : ) ‘
L rections such as acule brovehitis and poetmonia is ool signifi- g -
centhy inereased amongs these with diatomite palmonary brosis, r ! i
For nemy s carsaae b boevan sveaptesdb foet By e irhistion :
Lopveidiinie siiton S ahey et sl o raty A diniceest e,
b L TR+ [Fi 0T b e I SR S L ks f %
Al FUISCRL e s T D AameMe 3 §. %
Ttk N N S wel e . - & Nl X ’. i
wintsly 18 e e R e B 5 WD T i
she et e o Sum Rt PRUNGE Tk T B PR R U el -
s depuits i euataaline silicas and pudmonary wibercnlosis is obscare,
oxie dusts s .orenarey Tunction tests on workers who have only minimal
iwh o speeit's ooctanges show no consistent patiern of dysfunction. hose
Ny evidenee of conleseent discise may have o marked lower-
AL contrioe *toeir maximum breathing capacitios.
dhe faet thee o haracteristie Xeray patterns associated with this disvase vE
of the Coendeseribed as linear, nodular, or coalescent. The linear pat- L
form of cri- pyears 1o be fimply an exaggeration of the bhroneh-vascular g
aligrmant < Coor adine Leedike network appeaving prominently in wl! lung g
abervition. Phe carly noduler pattern can be deseribed as very fine noduli- 1, ,
ot on thea crogrencans in chavacter, resembling the granular pattern of L
o The conrser nodulation appearing uer in the disense 1s T
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Fige. 1. Dintomite Pneumovoniosis, Linenr amd nodulay patiens with carly
1 condescence in buth apices. :

somewhat similar to thit seen in simple silicasis, The condescent or
contluent patteras exhiliit progressively Javper eoaleseent misses
wsually i the apices.

There often is seen a marked emphysema with small emphyscina-
o= Db or largrer ballae, These sometimes raptave and dilferent
desrrees of spontancons pneumothorax are seen The various linear,
vodular, and eoalescent patterns have heen deseribod as appraring
in fivst, second, and third degree stages, har there s no constant
progression From one stigre to the other as in the vegrokiny ~tgaes of
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Fige. 2. Dintemite Pneaneoniveis. Apicsl empliy-cnudons Ll sometinges mis-
viken for cavitalion of tubereutosis,

ashestosiz or silicosis. There also can be various combinations of
these diflerent patterns seen in one film. For instanee, it wonld be
preasibile T bave e fiest stagee nodulay pattern catablished inassocia-
tion with ety coalescent lesions before the second ol Lhird stagoes
of nodulation appear,

There is no consiztent N-vay pattern which ean be corvelated with
the occupational exposure of an ndividoal. Same peaple work for
many venrs with a potential exposure and dey elop no disease, Others
may work for a short thne in eristobalite-bearinge ponders and de

|
i

p——

O
-

e
P

S' \mﬁ; [
e
I p

o e e w

F

P = St S

-, TESEmAL

* aMi g et

;
f

St et e RS R Y T TS

e e
!

;”",‘Z’ LB
§

%

¢

§

£

£

Ny

i

¢ s
¥,

.
.

-
43
.

Diatomaceous Earth Pneumoconiosis
ACL Doc 25353 - Page 6 of 8

Published by

AsbestosClaims.Law

asbestosclaims.law/library/25353/6


https://asbestosclaims.law/library/25353/6

THE PNEUMOCONIOSES

Pl 3
- R - e s o T T, _.1
. . . W ey .
i -
- .
§_2Y t
,’ S '
d = :
[ . ‘
- ‘i‘ s
\d .
\ S
.
s s,
S sofs
. ’ L e
- A e v“
x A e,

n —— —
1
®
"
.
5
pay

: 1
%

B )
Fis. 3 Diatemite Poewmoconiosis. Advined conleseent disease,

velop carly conlescent lesions with accompanying dyspnoe, The
comleseent lesions develop only in those who have been exposed to
the culeined or flux-caleined powders which contain eristobalite,
Conlescence never appears in those whose exposure was limited to
the natural powders containing only amorphous siliea. Some cases
work for as long ax 30 years in natural powder exposure and show
only minimal weanular exaggrerations on their Xeray.

\ few pire cises have been noted who started to work with normal
Novay films, had a potential exposure to minimal quantit; of eristo-
ln..liu.-rly.-;u-iuu powder and after working for a perind of several
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monthes these cases Lelt theiv employment, Several vears Biter o ease
tad et Novay showed thal they had developed typical candeseent
leatons, amd one cade dicd from diatomite poeimoconiosis cleven
veurs alter his last exposire,

Mhe exact catse of he coadeseent lesion itsell is unknown, 11 may
result from the aetion of evistobalite itsell, or it might be due 1o an
infeelions process, ova by pe of intnanelogy tissue cesponse, 10 might
he cansed by temporary inhiakio o, of massive sanonnts of dizdonite,
steh as o might oceur in processing equipment breakdown, resulting
i a severe overloading of the lyvmphatie system, Some have believed
that tuberenlosis has been the eause of this lesion. However, tuberceu-
lin skin testing of employees over several vears at one Californin
plant has shown that 65 per cent of those with conlescent X-ray
shadows have had negative skin tests and ouly 35 per cent were posi-
tive. In addition, pathological investigation ol the coalescent lesions
seldom vevealed the typical kimdmarks of tuberculous infection.

There is no cure, in the sense of restitution to integrity, for an
extublished ease of this pneumoconiosis. Remova! from forvther ex-
posure to dust obviously is the fivst consideration. This then should
be followed by supportive and palliative treatment for intereurrent
conditions as they arisc.

Prevention of any dust exposure in the fivst place is the only way
to contral development of the dizesse. Vertilation of dust at its point
ol orizin, proper work methods to avoid atmospheric contamination
and diliggent housckeepingr ave neeessary. For industrial hygiene pue-
poses the maximum allowable eoncentration for eristobalite-bearing
materials is set at 5 million paeticles per eubie foot, and the maxi-
mum slowable concentration for nonceristobadite-hearing, or nafurul
carth powders is set al 20 million particles per cubie foot, Kmployees’
expostures which do not excecd the maximum allowable concentyu-
tion duvings soregabior elgrht-hone working: day should develon no pal-
oy disesse,
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| P R T and Resenevantz, B Observations and stidies wn silicosis by
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