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Jiatomacecns Earth Poeumoconiosis 
By KENNEUH W.SMITI M. 

Medical Divector 
Johns-Manville Corporation 

Lo omaccous carth preumozoniosis is a relatively new industyial 
pulmonary disease. In order to understand its various aspects, one 
should be wware of the nature and ovigin of diatomite deposits. 

In the middle Mioeene period about five to twenty mitlion years 
aro, much of what is now the California coastline lay below sew level. 
The awrea avound the present town of Lompoc, which is about 160 
miles north of Los Angreles, may have been an archipelago of low ly- 
iy islands or o sevies of kgroons 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 
singrl-colled alyge or flowerless squatie plants, aecarving in a wide 
variety of shapes and sizes. They are fnvisible as units bt easily 
recognizable in colonies as grelatinous growths cither free-lloating 
or adhering to yocks and Lger vegetation, Because of tempuerature, 
fool supply and ligght conditions, the dintoms grew in grealest pro- 
fusion. In addition, prevailing winds, tides and occan curvents 
browgehit to the Lattipoe areit edormons quantitios of these plankton 
organisms from considerable distances. Unlike most plants the dia- 
tom lives within a siliceous cell wall. The complete diatom consists 
of the orpanic cell itself and two half-cell walls or valves. These cell 
walls or shells £re composed of opaline silica extracted from sea wa- 
tor, are porotis and can be found in many different shapes and sizes. 
When their life evcle is completed, diatonis puss from organic plant 
lite, Their siliccots cells become an inorganic minera) in the form of 
sediment on the bottom of the bedy of water they have inhabited. 

As the Mioceae period drew to a close, diatom grow th in the Lom- 
poe aven diminished greatly, Non-diatomaceous sediments were de- 
posited on the eecan floor covering the distom remains, There were 
profound changes in the whole area. The ocean floor was elevated, 
the sen receded, earthiquakes and voleanoes changred the whole topog- 
viaphy. Thus the beds of fossitized diatoms were gently folded into a 
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DIATOMACEOUS EARTIH PN EC MO ONIOSIS 27 

series of straty alternating with vegetable ntter, rock o soil, 
Time and weather ervoded 1he hills, centurios of pains pereolated 
through the diston inads ol produced the highly purityving effcet of 
many washings, 

The dintomieeous carth indu Sy s acompavatively recent one, al- thongeh the substancee has been used in various wiys sinee the days of the Ronans, In 1870, Nobel invented dynamite which consisted of diztomaceous earth saturvaled with nitroglyeceing This invention stimulated the seaveh for furtinee deposits of the mineral, and today mines ae established in Germany, France, and Ialy, bat the largest deposits are found in California. 
The physical form of the dintom fossil is its most remarkable charaeteristic. It alveudy has been mentioned that dintoms are found in varions shapes and sizes. Because of the silica content the fossil is extremely strong and is not destroyed in the manufacturing 

processes. s impessible to compress distomaceous carth beeanse the points of contaet of the multi-shaped fossils are limited to their ontermoest points. A mase of dintomife might b liketed to o loose 
s o thistledown exeept thad compression is impossible. Thus there is great bulking vadie or lowe apparent density of the powde 
(processed distamite) . One cabic fool of distomite weigghs approxi- miately 10 pounds, Beciuse of the porous structure of the fossil shell and the low density of {he nass, there is very high absorptive ca- pacity ol the finished product. Processed diatomite can absorh three times its own weight of liquid, but peculiarly enougeh it docs not uh- sorh maoisture from the air. One other important characteristic is the 

sreat suriace area of the fossil remains, The total surface area of o pound of processed diatomite may be more than 100,600 square foet, This is important when the processed powder is used to absorh othey things such as insecticides or to actas acatalyst carrier, 
Diatomaceous earth is used in the filtration of witer, in sugr re- fineries, in the production of beverages, in the pharmaceutical in- dustr v, and in the cleansing of petroleum, vegcetable, and fish oils for various industrial applications. It is also used as a mineral filler for lacquers and paints, in molded plastics, paper, insecticides, ferti- lizers, and polishes. It is used &5 an insulating material in wallbonrd and pipe-coverings and is especially useful in Ligh temperatare in- sulation for it can withstand temperatures up to 2600 ), better than many other substances, Other uses of diatomite are catalyst carriers, as an admixture for conerete, and us an oil and water absorbent. 

Diatomite is mined in open pits or quarries. The over-burden is re- 
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28 TUE PNEUMOCONT0SES 

moved and the ermde ore s tagisported o the mill where it is 
erttshied, sevecmed oo tilled. The civee Ly pes of powders which are 
processed in the milling aperation are natural, cadeined, amd tiux- 
ealeined. The erude matevial is deisd ot temperatures vanging from 
00 1o 800 1 The minersd thon passes througeh e process of uir 
<emartion and Cassiryingsnd then is redy foy shiptaent. This pod 
wet is known as amaturad powder, Caleined powders piss g 
the siane process exeept that they are caleined inoa temperadare 
yatgee of 1660 to 1800 I Flux-c adeined powders are produced in 
the =amme mannes and the sime temperature range as the enleined 
powders exeept that a soda ash ftus is added to the process, 

The natursl powders are ecompuozed of amorphous or opaline sitica 
and contain no crystalline silica or quartz. Caleinings changes smadl 
amonnts of this amorphous =ifica to a erystallioe flica in the form 
of evistobadite, Opee agmin, theye is no quartz silica in this product, 
Flus-caleining changes greater amonmts of 1he samorphous silicic to 
ervstalline eristobalite and in addition there arve traees of another 
eryatalline silican, tridymite. 4 

It has been noted that the diatomite industry is of very recent ori- 
gein. 1t received its fiest impetus when Nobel invented dynamite in 
1870, However, the oceupationad paimonary disvase associated with 
this indusiry was not vecopnized until Legge and Rosenerantz,' in 
1932, reported a high incidence of preunioconiosis due to silica 
among didtomite workers in Cadiftornin. There have heen severa 
other articles in the diterture heve il in Burope in which theve arve 
contlicting reports concerning the offeets of inhaied diatomite, The 
worls, dintomaceous carth, kiesehauhr, tripolite, intusorind eanih, 
tripoli, Tuller's carth and fossit oy have heen ssed ayaonymetisly 

ame material, Olivionsly this and indiseriminately to designate the 
ix incorrect for some of these are eart hs oy ey, others are devived 
from rock, while distomite is o particular form of fossil renwins. In 
addition, workers often were exposed 1o two or more toxie dusts =0 
Wit no elinieal or Xerviy pattorn could be identified with o speeific 
dust exposure. 

In 1918, Vigliani and Mottura? made a very sigenificant contribu- 
tion to onr knowledge, They tivst drew attention to the fact that 
when erude dintamite was caleined at 1250 C. some of the amor 
phots silica was changed 1o orystalline silica in the form of cris- 
tobalite. Tnhalation of this eristobalite produced a “madignant sili- 
cosisTM not seen in the evude dintomite workers, These ohservations 
were confirmed in the U.S. Pailic Health Serviee veportTM on their 
1955 51 sevey of the American diatomite industry. 
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e il s Diatonis exist in both salt and Preshowater, amd there is very hiftle 
hich e ditfevence in the industeial applications of these two 1y pes, T 1952, ‘ 
ol Hux- Sucot and Anderson’ reported some approrent diflerences in the ‘ 
g from Novay ndings= in workers exposed to naine diatonate, whon com- 
s oof air pared with those exposed to the limnetic type. However, inoa ey ‘ 
s prod- survey of the diatomite industry the U.S. Public Health Service: ve- 

throngh ported that the souree of erude distomite, whether of sadt or Tresh ‘ 
iperature watter origein, did not appear to influence the pey eent of evistobalite 
wueed in found in the tinished products Thus it would scem that il eristobalite ‘ 

- caleined is the causative agent of disabling pulmonaey disease in dictomite ‘ 
v workers, no conclusions are warranted as to a difference in the bio- 

line silica logica! veaetion of diatomite bised on its source of origin. 
s simall The chiel elinical symptom and the prime canse ol disability in 
the form dictomite pneumoconiosis is dyspnoea. There is no corvelation be- 
prodaer. taen the degoree of dyspnoeit and the extent of fibrosis seen on the 

- siliei o v As one might expeet with cases of industrial pulmonary dis- 
L, there can be varying degrees of cotgh, anorexin and weight 

< Ansenttation of the chest ean elicit altered breath sounds and 
<o wheezes bt there £2ono singede sigen which is pathogrmomonic 
Al o i i inmteresting ta note that elubbinge of the fge 

nt pulin 
s sueh as acule bronelatis and poetmoniin s not signili- 

Iy inereased among those with diatonite prlmonarey il 
For nuiny years 1! i Daer 1 AL 
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' suatailine silicas and pulmonary wiberculosis iz olscare. 
onie dusts = o 'm v function tests on workers who have only minimal 
wh u speeit's Looctunges show no consistent pattern of dystfunction, Those 

\ oy evidenee of coaleseent discase may have a marhed lower- 
ANt contrise * oo maximum breathing capaeiti 
dhe fact thee o characteristie Xeray patterns associnted with this disvase 
of the anua Coen deseribed as linear, nodular, or coalescent. The linear pat- 
form of erie 3 ~ 1o be simply an exaggeration of the bhronch-viscular 
alignant <o oo acdine laeedlike network appearing prominently in all lung 
abservation. e carly nodular pattern can be described as very fine podulu- 
ot on thea cnogreneans in chavacter, resembling the granulo patiern of 

e The conrser nodulation appearing kter in the disease is 
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Fige. 1. Distomite Pocamovoniosis, Linear and nodular patienss with carly e = “‘hhl'.l"l(' P 

% conlescence in both apices. . taken for eavitation 
v 
1 somewhat similar to that seen in simple silicasis, The caescent or ashestosis o siltic 

, v contlent patteras exhibit progressively Jarprer conleseent misses these diffevent 
| 2 usnally in the apices. possible to have & 
| ) There often is seen o nuorked emphysema with small emphyseia- tion with eurly ¢ 

o= blebs or largrer badlae, These sometimes vupture and diiferent of nodulation ap; - 
degrrees of spontancons pneumothoras are seen, The various linear, There is no con- 
wodular, and coalescent patterns have been deseribod as appoaring the oceupational ‘ 
in fivst, sceond, and thivd degave stages, but there is no constant many years with ¢ | 

e progreession From one stigre to the ather asin the regrndiny ~tagres of nmay work fora | 
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Fige. 2. In 
tikien for cavitation of tuber 

Apical emplysematons ballae, somietinges mis- 

ashestosis or silicosis. There also can be varvious combinations of 
these diflerent patterns seen in one film. For instance, it would be 
prassibile 1o have st stageoe nodulay pattern eatablished in associa- 
tion with carly contesceent lesions befure the second auud thivd stagees 
of nodulation appear, 

There is no consistent N-vay pattern which ean be correlated with 
the oceupational exposture of anondividual. Sone people work for 
wany years with a potential exposure and develop no disease, Others 
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Fis 3. Dintemite Preamoconiosis. Advineed coaleseent dise 

velop carly coalescent lesions with accompanying dyspnoca, The 
conltoseent lesions develop only in those who have heen exposed to 
the euleined or flux-caleined powders which contain eristobalite. 
Conlescence never appears in those whose exposure was limited to 
the naturval powders containing only amorphous silica. Some cases 
work for as long as 30 years in natural powder exposure and show 
only minimal grannlar exaggrerations on their Xeray. 

\ few rare eises have been noted who started to work with normal 
N-vay films, had a potential exposure to minimal guantit. of cristo- 
badite- besrings powder and after working for a period of several 
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1) 
monthes these cases lert their employment, Several vears Bter o ense = 
vad eht Novay showed that they had developd typical caadesesin I ek tomsen teadh 

lestons, and o caze died from diatomite pneimoconiosis cleven 
veurs alter his st exposare, 

The exaet catse of Hhe copleseent lesion itsel! is nnknown, 1 may 
result from the aetion of evistobalite itsel!, or it might bhe due to an 
infections process, ova by pe of ininnnelogy tissoe vesponse, I mipght 
hie cansedd by tenpo ikt ion ol massive sunonnts of dizdomite, 
sueh as migght occur in processing cquipment breakdown, vesalting 
in i severe overloading of the lymphatic system, Some have believed 
that tubereulosis has bheen the cause ol this lesion. However, tubercu- 
lin skin testing of employees over several years 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 of the coalescent lesions 
seldom vevealed the typical kindmarks of tuberculous infection. 

There is no cure, in the sense of vestitution to integrity, for an 
established ease of this pnevmoconiosis. Removad from forther ex- 
posure to dust obviously is the fivst consideration. This then should 
be follawed by supportive and palliative treatment for intercurrent 
conditions as they arise. 

Prevention ot any dust exposure in the fivst place is the only way 
to control development of the dizense. Vertilation of dust at its point 
ol origin, proper work methods to avoid atmospherie contamination 
and diligrent housekeeping are necessary. For industriad hygiene pur- 
poses the maximum allowable concentration for cvistobalite-Liearing 
materials is set at 5 million puaiticles per eubic foot, and the maxi- 
mum allowable concentration for noneristobalite-hearing, or n.mu.d 

i arth powders is set al 20 million paiticles per cubic foot. mploye 
i expostres which do not exceed the maximum allowable concentra- 

tion divings o regradar eigrht-home working: day should develop no pul- 
monary diseise, RN WY 

| 
PN

 
I
R

 N
S

R
R

I
 '
w

‘
-
’
 

; 1
 F ¥
 

e
 

.
 

e
 

. 

R o Sl XA 

S
T

 
S

 
T

t
 v

l
-
—

,
r
m

a
u

“
v
‘r

"
r
 

P 
. 

T
 

R
 

—
 

RIBLIOGRAPDY 

R L and Resenerantz, Ko Obsg o and stdies wn silicosis by 
silicas A Lo Pab, Hoalth 

» Py and Mottarva, G Diatanaceons earth sifieosie 2o 1 
. Med D:is Tod, g 

o Poeumocony 
Servive Paly 
St 

te Mintng and Provessing, 
T

H
I
N

 
L

T
I
 
A

 
S

I
S

 

Diatomaceous Earth Pneumoconiosis
ACL Doc 25353 · Page 8 of 8

Published by AsbestosClaims.Law

asbestosclaims.law/library/25353/8

https://asbestosclaims.law/library/25353/8



