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THERMAL INSULATION

Last year, a joint study was conducted between the Materials Engin-
eering Group of the Engineering Service Division and Haskell Lab, to
detcrmine the comparative dustiness of several insulating materials and
to appraise the relative health risk incurred while using these materials.
Attached {5 a copy of Haskell's research project MR-1311, covering their
responsibility in the program, Attached also, is & letter from G. E.

Lang to the writer, giving supplemental information that should be of
interest in your program to reduce health hazards from insulating mater-
ials,

In connection with asbestos dust control, there has long been a
sr~arch for an acceptable disposable dust respirator. It has come to our

attention that a new disposable dust-mist respirator has been developed
by the Safety Products Division of the American Optical Corporation,
This respirator has been approved by the U.S. Bureau of Mines unacer
Schedule 21~-B., A copy of an articgle appearing in che winter, 1970 issue
of the Mt. Sinal School of Medicine Quarterly Journal is attached for
vour information,

Inquiries by our Purchasing Dept. indicate that the subject mask in
question is called "Dust Demon" and can be ordered as Catalog #R-1040
from any American Optical distributor or agent. They are packed 24 to
a carton and the prices quoted are as follows:

1+ 5 cartons $39,60/carton
6 -~ 11 carctons $36.00/carton
12 - or more ~ $32.40/carton
re E L’ C l v E D MANUFACTURING DIVISIONS
. 07 J. A, Sigman
reav e NN Division Engineer
HASKELL LLARNDATAe
. 7
RBH:jg Per
Attach, R. B, Hayd

DETTER THINGS FOR SCTTEA LIVING .. . THROUON CHEMISTAY
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DUP 0901624

SC-DP-03395



ESVLOYLEE RETATIGLS DLW 1
: FEDICAL DIV LN
HASYLLL LA WVLORY PO TORTCOLCEY Al Do rn vt b oy

pooor, Teboars 9, b
10:  GRORGE E. 1AM, 111 I ey
S N YR N TPy
ENGINERR NG DEPALYSENT
MEDICAL RXSQARCH PROJECT b= 13)1 PART 1

TITLE: DUSTINESS OF JNSULATING MVTERIALS

Authority §s reguested to undertale the inwentigrifoa fdentificd above and
deseribod as folleaws:

Haskell laberatory proposcs to partiefpate with the Eapgincering Scrvices Division
fn a study of the comparative dustiness of & or 10 comzureinl insvlating materials.
The Haskell Laborvatery participation will consist of planning a study of the charactler-
istics of these materials with respeet to the dissesiinaticn of dust during their
proceseing and handling. The tests will be earried-oul at the Engincering o=t Conter
using mainly the manpouwcr of the Engincering Departient, Haskell Laberatory will
arrange for the necessary chemical and physical analysces of the dust obtained frem
these materjals. Hashkell Laboratory will partieipate in the analyses of results and
the preparation of a final statement of conclusions,

If the results of this investigation indicatc that additional studics should be
included, a Part II will be submicted,

W T he report should pe addressed to ~, 1. Lﬁn{" [ey,

It is requested thut the cover or first ire of the report heve o
strterent equested by the wteriels inginesring “roup of 1S5S0 s
wwre. of the (onteny "her.cl ‘nsulstion Prerra: o

e o e o e & o e 8 ® o & 6 4 & @ 0 e s s e+ & ® s e v ot 4+ e

‘ot tc' exte'sd

Amount requected $ 2,000, Work to be started__ _upon Anproval
Previoysly authorized - Request for study wmade by J. F. Morgan

Expended to date 83 a reeult of discussions with G. E. Lang,

260020100

Account to be charged

c0'000'l'l'oooo.l.'o.b.‘o.ooo.t.o.acnlo.o

1f this request meets with your approval, please cnter the account to be .
cherged, have two copics authorized and return them to Employce Relations De-
partment, Control Division, Accounting Secction, Rocm N-12504. The additionnl
copies pay be retained for your information and distributien.
) Proposcd by
Asrn{stant Director, Woskell Laboratory

Approved for Employce
Relations Departeant: : .
l/“ g -

e : . . i -
AT SR V/;..qu Gj:Anthorizcd Aygabve e fe
I ]

v
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CARNEGIE-MELLON UNIVERSITY
MELLON INSTITUTE .
RESEARCH SERVICES Ceam

X-Ray Diffraction Laboratory (7615-4)

Hashell Lab

Dr. James Hotgif?_ ~Dupont Company

Fellow — Accrgnt No
Investigation _____Analysis of Dust . ——— -
Investiganion No . X . NATURE | Probminan

Date of Report | ...‘?.u ly _2! -}.9?0. —— e Kli(l:gk'l' ! :;,""':»I-"“‘“ >

The four samples have been analyzed by means of the Debye-Scherrcer

x-ray diffraction technique. They appear to be 1007 crystalline.

m Major Constituents Minor Zunstituents
1 Grunerite
11 Gruncr{.:e
u ’ 111 Tobermorice . Grunerite
IV Tobermorite ’ Grunerite

Grunerite is a type of qpthophyllite asbestos and has the approximate
composition (Poo.mgo.l)mHZS&stz. Tobermorite has the composition

*CIS(OH' )25(6016 '4H20.

s . 1 4
‘ AL taled
Sidney S. Pollack

Fellow
X-Ray Diffraction Laboratery

§SP; jdf
R&T: 7/9/70

DUP 0901626
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Dustinccs of Thermal Insulatina aterials

Introduction

The study which is reported herein is part of a study initi-
ated by the Therrmil Insulution Group of the Engincering Services
Division,

Purpose

: The purpoce of the study was to attempt to devise a means of
measuring the comparative cdustiness of scveral ccupetitive insula-
ting materials in relation to the risk of injury to l..alth during
their installation, use, removal, and disposal.

The health risk in werking with theriral insulating materials
consiste of the darnger of contracting lung dinease fron excessive
inhalatison of fine cust, including, in particular, asbectos fibere,
The magnitude of the danger is dependent upon (A) the amount of
dust inhalcd, (o) ites particle size, and (c) the compcsition of
the crystallinc particles or fibers. Glossy, non-crystalline
particles and fibers have not becn implicated in producing lung
disease, ~

In this study we¢ attempted to cormpure: thr armounts of dust
generated from cach of the test materials wherr subjected to
mechanical encrgy in a rcpeatable, reproducil’¢ manner, to

examine th-~ reclative amounts of coarse and fine particles,
: {(roughly the irrospirable and the respirable) ~nd to exanine

the cryctallinity of the fino dust by x-ray ditfraction.

Methods

. L]
1hec tests were carried out at the Enginecring Test Center
by Engincering "upartment personnel jointly with Easkell labora-

tory perrcnnel. <They were done in a small, closed room at the
Ce-ter in which there was a ninimum of air movement.

) The thermal insulating materials that were choser. for entry

* into the comparative serics were furnicshked by the Enginecring

Scervice Division. They were in the forwn of slabs, 2 inrches thick. 918
Mechanical encryy was applied to the slab by moking a scrics of i
18-inch cuts with a circular table scw operating at a fixed speed.

The cuts were timad and the times were held conntant for &l of

the motnrials,  The seyuence thot was follewed in maliing the cuts

o

F e e
[ et
=N
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and in collecting sanples of airborne dust is prerented in
Appendix A.

ampling Fouipment.

Three secries of samples of airborne dust were collected cinu-
tancously during the saving and another three scrics weore codlecied
after the dust had had time to settle out of the eir. Tine {irst
serics consisted of a gample collected by drawing air through a
millipore membrane filtcr (0.8 micron pore size) by means of a
Unico® Telmatic Air Sampler; a2 sccond series wes collected by drow-
ing air throuch a similar filter by means of a emall battery opcre-
ated personcl sampler of the type that his heun in vie in the con-
struction division for the past couple of ycars. The third scrics
of samples was collected by means of the Unico- 550 Turkinjet High
Volune Air Sampler. It pullec the air first through a Mozl 240
Cyclone Scparator., The fine fraction of durt piecsed threush the
cyclone and war deposited on Whatman No. 41 {ilrer parer. 1In
Appendix A, the high volume sampler is referred to as Hi-vVel and
the millipore filter sampler is referred to as . F,

Fiber Counts,

The millipore filters from kcth the Telunatic samplers end
the construction division somplers wore vsed for ccuniing fibere
according to the method currently in usc by the U, §. Piklic Healeh
Service. This is a count with a 430 x ragnifidation, using phasc
contrast illumination and counting all fibers grecater than

microas in length,

Weight Determinations.,

The cyclone separators were each weighed befcre ¢nd after cust
collection and the difference was recorded as the weignht of conrse
dust. Each of the Whatman filter papers was weiched Lolore and
after collection and the differcnce was recorded as finc dust.

X-Ray Diffraction,

The filter papers .>n which had been deposited the fine duse
were submitted to the Chemical Physics Depar:iment, Carncgie-
tellon University, for identification of the minerals b, mcans
of x-ray diffraction,

Statement of Results

Fiber Counts.
The results of {iber countes arec prescnied in Table 1. In

this table the degignation € after the Roi.n nusieral identification
of cach moteriol refers to the isernle collected by the use of the

pup 0901629



Dustinenss of Theymal Insulating Materials (Cont'd) Paye 3

construction division sampiing ecquipment. The fiber counts that
were obtainecd from the millipore filter uscd with the Telmatie
sampler during gawing are prenented in Figurce 1, Figure 2 gives
the rcsultls obtained from the millipore filter samples collecied
with the Telmatic sampler after settling., Figures 3 and 4 pre-
sent graphically the counts obtained from the millipore filter
samples collected by usc of the construction gdivision saapling
equipnent during sawing and after settling respectively.

In Table 2 are presented the results of the weighinas of the
cyclone scparators and the £ilter papers with the calculated ratio
of the coarsc to the finc fractions., The ratios are plotted
graphically in Figure 5 and Figure 6 representing the ratios dur-
ing sawing and after settling respectively,

It will be noted that air voluwres were not equal for all of
the samplcs collected. It was satisfactory to calculate ratios
of coarse to fine fractions with the wcights that werc actually
obtaincd, but in order to make a meaningful comparison of the
quantity of the fine dust generated by the sawing per unit volume
of ai1r, it became neceesary to adjust the weights of the fine.
fractions to an czur: alir volume for all sarmples. The results
are given in Tables 3 and 4 and thcy are plotted graphically in
Figurcs 7 and 8.

Results of X-fay Diffraction Analwvsis.

The fine fractions of dust that werc deposited on VWhatman 41
filter paper after passage thru-the cyclonc separator were sub-
mitted for analysis by neans of the Lebyc-Scherrer technique.

The results arc presented in Appendix B.

It will be noted thet with each material the composition as
secn by x~ray diffraction remains the same for the fraction col-
lectecd during sawing and that collected after settling. This rules
ocut any sclecctive settlirg of components of the mixture on a scale
sufficient to influance the health cifects of inhaled particles

before and after sctiling,

The finding with respect to Unibestos is clear-cut, 1t con-
sists of amositc ashecsto:z,

In the group represented by Calsilite SS, Supcr-Caltemn, and
Thermasil: and in the group consisting of Kawvlo 20, the rcport
states a posuibility of the presence of cither.amosite or crocicdolize,
This qguestion cthould be scttled by réference to the supplicrn hetavne
crocidalitce would be less desirable from the heaalth standpeoint,
There are roports of discase having occurred [rem relativaly Lrie!
exporuras in contyanst to the slovly developing cffccts from long
expocurce in the cane of the other ashiestos forms,

DUP 0901630
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Dustinune of Thermn) Insulating iaterinls (Goot!d) Page 4
If crocidolite is abscni, the greups containing Caleilite SS,

Super-Calteinp, Thermasil), and also lovyle 10 ST and J4 Silicauce
Thernobestos are about equal with respoct Lo compseition: they are
all mainly a non-asbostos mineral (teboreorite) and wbout 106 per
cent of an asbestos, Mincrals like tobermorite arce classad ancacg
the “"inert"” or nuisance particulates with respect to health cifcets,
e.g., Portland Cecment,

Kayle 20 was found to contiin & higher asboestos content, and
also an unidantificd crystalline matersial,

Comnporison of Matcrials,

Table 5 presents a conditiconal runking of the subjyceot raterials
bascd strictly upon the numeri~&l resulis ¢f f{iber counts, weichis
of fine fractions and thc ratios of coarse to {inec fracticne fer
each matcrial.

This classification, evcn vhen ccibined with the ccmpecsiticn
data, gives no clear-cut indication of supcricrity.

1t may be reasoncd that Kaylo 10 STS and JM Sfilicoated Tharno-
bestos, both of which have low asbestcs conicnt, perfor.cd remars-
ably well with respect to nunbrers of countable fibhers arnd faverable
weights of fines and ratios of ccarsc to fine.

The I&B Material and the Unibecstos gave comparatively haigh f{ibers
counts but wecre lowest irn weight of fines and exurcanely faveriille irn
ratio of coarse to fine fractions. It should bde rcmembercd traz the
fiber counts were made on whole airborne samples collecied cn mem~
brane filters without prior size-scpiraticn., Tre 162 iflatcrial and
Unibostos are apparently high in corzent of filers that are couni-
able by optics and by definiticn, but, whon subjected to aercd nonic
size separation, the dust clou2 f{rew ksih mavericls yieldeld cutrene-
ly low wecight of fines. Unibestos is less desirable on the brris of
asbestos contert. i

Calrilite S§S, Super~Calterp, andé Thermasil behaved in a s
range of performance with respect to fiber counts ond weaghis
fine fractions., A strong point in their favor is the low agbe
content {unless it should be crocidolite},

Kaylo 20 is a favorable material with respect to fiber counts
and weights of fines, More informaticn should be sought cn its
asbestos content before passing judgment,

J. F. Morgun/bjd
Haskell Laboratory
Deccnber 14, }970
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THBRLLE 1
RESULTS OF FIPIR_COUiTS
10 pivers Air Fihers
D> 5 p per Volune >S5 p

_No, Materinl Filter {ml) ___per ml
1 Unibestos 17.1 14,400 1180
1-C Unibestos 11.8 10,400 1130
11 Unibestos 4.9 -—— _——
11-C Unibestos 6.1 13,000 470
111 Thermasil 2.4 21,600 11}
111-C Thermasil 2.5 10,400 240 K
Iv Thermasil 2.5 24,600 104
Iv-C Thermasil 1.0 14,000 72
\'4 Kaylo 10 STS 1.1 22,400 49 .
v-C Kaylo 10 ST7TS 1.6 10,400 154
VI Kaylo 10 STS 1.0 28,000 36
VIiii-c Kaylo 10 S1S 0.72 13,000 ss
Ix Kaylo 20 ‘9.5 22,400 424
1X-C Kaylo 20 8.3 10,400 510
x Kaylo 20 6.9 28,000 246
x-C Kzylo 20 3.6 13,000 277
x1 JM Silicated 1.3 22,400 58

Thermolesios .
XI-C JIM Silicoted 0.41 10,400 40

Thermzsbestios
X11 ' JM Silicated 1.2 22,000 43

Thermobestos
Xr1-¢ JM Silicatned 0.46 33,000 35

Thermobesntos .
XI11 Calsilitc SS 17.5 22,400 7€0
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APPERDIX 1

Sample
1, XI1%, ) Gy
11, XX ) Unibestoc
X113y, XV, Xvily,
XX31, XN}, NXUID, Super-Caltonp
XX, 131, 1v Thermacil

Calsilite 58

v, Vill, XI, X17 Keylo 10 S7TS
JH Silicated
Thermobestos

ix. X Kaylo 20

XXV ’ I1&4B Material
L )

XXVi 14B Material

Compasition
Amasite {gruncrite)

MajJor: Well crystallized
Tolwrworite, 13 hydiate,
Probabldy Jess than atout -
107 aveslte {gtuncrite) er
crocidelite friehcshite).

Major: Toorly crystallized

11 A tobgruorite or mix-

ture of 11 A and 14 A hydrates
of tobormorite. Pocsible 10N or
less of chrysotile or ot.or

"serpentine mineral. (Baced on-

prescence of line at 7.3A.)

Major: Poorly crystallized
tolewrierite as in V. Prodally

10-20% of chrysotile¢ or cther
serpentine mineral. Probably
10-20% of smogite (grunctlzc)
or crocidolite (ricdeckite).
10-20% unidentified crystalline
ratarial.

Msjoer: efther cline-chrysotile
or rixturc of clino- and ertho-
echrysatile. Probably 10-29
Mg(oH);. 10-207% uaidentificd
ervstalline raterial,

Sanple too small for analysis.

These tincrals have varyfrg degrees of {so: orphious substitution of
the elrrsnts so that the ce.pasition is not always the sa~:. The approri-cie

compositions are shour belou:

g
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A2PLIMLY

Cbhmonite - Fibrow. - (l'('-'7

Bo(eor i)

I -
Y Ye ““)3‘"'5072]("}?

42, 42, . .
Giuvncrite - (i¢ )I‘P-.‘. . .*.;'_)3{.".18022]((» ),/
“ihy ¢ o M e 42, ijo N
Crocfdolite - Filhous nazit3 }cz “;8“22(““)7
By i . 42, 43,
Ricbecekite .\::ZTC3 Pcz 5580?2(011)2

Serpentine MNincral
Chrysotile Fibrous
Antigorite Fibrous or Platy
Lizardite 7Fibrous or Platy
. .
Tootrmorite 11 A hydrite

[ ]
Tobermorite J&4 A hydrate
(sometincs called plombicrite)

Mg, $1,0,00),
Mg, $:,0,(08),

}15251 205 (m?)4

Cr-s (OEZ)2S$60)6 .

0.85-3.5% C0 *

A
&

S)’O2

i
"

2

0

M nN20
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