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September 10, 1979

Mr. Horace Beasley

Director of Purchasing . .

CEMENT ASBESTOS PRODUCTS COMPANY

1400 - 20th Street South

Birmingham, AL 35205

Dear Horace:

Confirming our meeting last week, we are shipping today via UPS
samples of ML~6, washed and unwashed blue asbestos. We are also
attaching a report from General Mining and a report from the South
African Asbestos Producers Advisory Committee (SAAPAC) covering the
health and technical aspects of using blue asbestos and washed blue
asbestos. This information is extremely valusble and should help

you in controlling dust levels in your plant and improving the
strength of pipe.

I expect Mr. Pat Hart to be in the United States in the latter part
of October. We sincerely hope that your tests could be completed so
that the effect on next year's production could be known at that
time. -

Thank you for your 4consideration.

Very truly yours,

SPECTAL MATERIALS, INC. WISCONSIN

R. C. Warehan
RCW /ms
Enclosures

ce: Warren T. Whitley, President

. G. Leyshock, Director of Engineering /
"Copy to: Messrs. George Sidlo, Bruce: KYXomfas}
C/,ggu(_ﬂfré"gé‘?’urid cL
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CAPE BLUE ASBESTOS
. PREMATURE PREJUDICE?

1. For more than 20 years particular attention has been focused
all over the world on potential health hazards associated with

Cape blue asbestos. ,

2. It has been stressed repeatedly at almost every conference
since Lyon in 1972 (3, 4, 5, 6) that there is no difference
between all the commercial asbestos fibre types in relation to
_asbestosis and bronchogenic carcinoma. This has also been
confirmed at the three latest scientific conferences on health
hazards of asbestos, namely, the Johannesﬁurg Asbestos Sym-
posium of October 1977, the Washington Conference in Decembgr
1977 of the Society for Occupational & Environmental Health
and the Science Week Conferences organised by the New York
Academy of Sciences in June 1978.

2.1 It is only in conjunction with mesothelioma that some
countries, e.g. U.K., Ireland, Holland; Japan, Norway
and Sweden, accept a highef risk for crocidolite for
which assumption to date no conclusive scientific
evidence has been produced.. (7)

' 2.2 It would appear that the known and proved number of
primary diffuse mesothe1ioma'casgs all over the world
is still confined to under 5 000 as indicated by
Professor J.C. McDonald at the Johannesburg Asbestos
Symposium in October 1977, (8) where he presented
an updated version of a paper specially prepared for
the 18th International Congress on Occupational Diseases
at Brighton in September 1975,

T 2.2.1 /2.....
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2.2.14

2.2.2

2.2.3

2.2.4

In general, this paper did not give additional
information to that presented at the Brighton
Conference, except for quoting and over-
emphasising the incidence of the disease in .
personnel employed during Horld War II in two
gas-mask factories, one in ‘England and the other
in Canada, with high rates of cases at relative
Tow exposure. However, during discussions it
was proved that those exposures were not”as low
as indicated by Professor McDonald, but were in
fact very high, Crocidolite was dustier to
handle and the gas masks had contained loosely
bound pads.  (9)

Those 5 000 cases have been reported throughout
the world over a period of 15 to 25 years,
(McDonald quotes a period of 15 years from 1960
to 1975, whereas other researchers cover up to
25 years). However, the annual incidence of
lung cancer amongst males in the U.K. amounts
to just over 25 000 (10%) and in the United
States of America to more than 50 000 cases

. (5%). According to Selikoff at the Johannes-

burg Asbestos Symposium (18, 11} and sub-
sequently confirmed by Dr. R. Saracci for the
IARC of Lyon at the Washington Conference, lung
cancer is in fact a far biggeE risk than meso-
thelioma, mainly in conjunction with smoking.

Where employment records were available {2 721
cases only) 66% of mesothelioma cases could be
attributed to astestos exposure {12) depending
on cohorts examined or reviewed.

However, there was positively no asbestos ex~
posure in 34% of the cases. It seems strange
that hardly any attention has been paid to this
phenomenon a]thbugh for several years it had

: : been /3.....
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been known that in two villages of Eastern
Anatolia, Turkey, pleural and peritoneal meso-
thelioma were of higher incidence than reported

. anyvhere else in the world. A1l soil samples

were negative of asbestos. At the New York .
Conference it was confirmed that recent
mineralogical studies established that certain
zeolite minerals, namely, erionite and chabazite,
were the causative agents for these disegses in
that region.

2.2.5 The ecology of mesothelioma is still unknown
and there is as yet no reliable method of early
diagnosis of the disease. (13)

2.2.6 Looking back one is amazed when realising that
it was through scantily deduced and by no means
subsequently proven constant association with
this still relatively rare tumour that Cape blue
asbestos was incriminated as being the most
hazardous of all asbestos fibres. This occurred
mainly in South Africa where blue asbestos was
considered the sole causal agent, but not so in
other countries.

2.2.7 Hammond and Selikoff report a high incidence of ’
cases among insulation workers who, they emphasise
repeatedly, were exposed largely to chrysotile
and amosite. (14) Apparently, crocidolite was
not used in the U.S.A. for insulation purposes.
The largést asbestos manufacturer in the U.S.A.
never used crocidolite for insulation at any
time, employing it only in two product lines,
namely, AC pipes and packing, (15)

The whole concept of asbestos exposure was queried at the
Johannesburg and Washington Conferences. According to Dr.
George Hright it was intellecfual arrogance to speak about
asbestos exposure "being characterised solely by the number of
fibres of varying sizes present in the environment" of the
working place. "In the real world of those exposed in the

.

. workplace /4.....

CAPCO JEN 0011017




et e ——

Haea

4.

6.

7‘

8.

. workplace nothing could be further from the facts". No people
anywhere in asbestos mining, milling and/or manufacturing were

. exposed to asbestos only. There were various risks other

“than asbestos which, excebt for the synergistic effects of
cigarette smoking, had so far been completely igriored. (16)

-

Past exposure was incredibly high by modern standards,
'definitely in the hundreds, peak periods in the thousands.

(17, 18, 19, 21, 22, 23) Most exposure estimates were vague
to the extent that today one should not eQen bother to consider
them.

.Except in the case of asbestos mining, it is unusual for
workers to be exposed to one type of asbestos only in the
course of a lifetime, and except for very'few and fairly small
applications, blue asbestos fibres are never used on their own
but mainly in relatively small quantities as supplementary
fibres qith fibrous mixes of the asbestos-cement industry,

Although Cape crocidolite has been used in the asbestos-

cement industry all over the world for more than half a century,
few confirmed cases of mesothelioma have been reported from
these factories.

For a number of years before and after World War II, blue
asbestos was used extensively in Britain for insulation pur-
poses. Hevertheless, it has been confirmed by Greenberg and
Davis that under industrial conditions prevailing in Wales and
Englad, the significance of crocidolite in the ecology of meso-
theliomas could not be determined. ~(24)

Professors A. and J.C. McDonald maintained that mining

environments /5.....
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environments may well be free from carcinogens of the kind
found in factories, ports and industrial cities. Moreover,
. fibre as produced at mills almost certainly differs in length
“and diameter from that used in application and processing.
(25, 26) )

.

-

9. Many observers completely ignore the fact that in the earlier
reports of Wagner there were only 2 few cases of occupational
exposure, the balance being environmental where other pollutants,
tubercular scarring, climatic conditions, ethnic factors, etc.
could have been the cause of the disease or would have had
synergistic effects.

" 10. On the assumption that mining and milling would undoubtedly
have been the heaviest industrial exposuré‘to Cape blue
asbestos in South Africa, it is worthwhile to look at
pProfessor Webster's figures as quoted at the Johannesburg
Asbestos Symposium in October 1977,

10.1 The South African Asbestos Tumour Reference Panel had
712 cases on its register, which included all the known

cases since 1856.

10.2 Occupational exposure had been established in only
420 cases and in 10% of these there was no suggestion
of asbestos exposure, '

10.3 Actual mining exposure accounted for 33% of these cases,
or ;ough]y 20% of the total.

10.4 There Were another 20% environmental cases, mainly from
the north-western Cape, 20% nori-mining industrials and
30% with no knowledge of any exposure or details of
occupational history. E

1. At /6.....
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At the New York Conference it was emphasised that :

.11.1  Respirable asbestos fibres are ubiquitous anywhere in

the world. Many short fibres found in human lungs may
have nothing to do with commercial types but may have been
completely untreated natural %ibres {nhaled from the
ambient atmosphere. -

11.2  There must be an exposure level which can be tolerated

otherwise we would have had many more cases of mesothel-
foma apart from more interstitial fibrosis on mines and

mills.

11.3 In British ships much use was made of blue asbestos for

the spraying of decks and bulkheads. Thousands of
people must have lived constantly under these conditions,
One and a half million men have served in the British
Navy between Horld War I and now.

This means there does exist a level of exposure which
is safe; unless respirable fibre is released through
stripping or demolition,there appears to be no risk.

CONCLUSIONS:

The main arguments against crocidolite were and are still being
taken from initial South African investigations of limited in-
dustrial and mainly environmental exposure. Anywhere else in
the world, industrial asbestos exposures were mixed and in
most cases extremely heavy. No valid conclusions can, there-
fore,be drawn regarding the specific involvement of this
particula} type of asbestos. When summarising the dis-
cussions of the special session at Lyon dealing with malignancy
and fibre type, Rossitter states that each commercial variety
of asbestos fibre, except antéghyllite, has been associated
with excessive mesothelioma. (27) This has been confirmed
at subsequent conferences,

There f7.....
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There are still many serious gaps in the medicaf knowledge of.
asbestos-related diseases apart from the fact that many medical

. evaluations are not internationally comparable by reason of
‘differences in diagnosis and incompatibility of statistical
information and documentation. )

The absblute carcinogenicity of the various asbestps fibres is
unknown. According to Langer the present emphasis on croci-
dolite is premature, (28) .

FB/WA
Johannesburg
. November, 1978.
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NEW THRESHOLD LIMIT VALUES FOR CROCIDOLITE AND AMOSITE ASBESTOS -

proposed by the American Conference of Governmental
Industrial Hygienists

‘A commentary by
Richard Gaze, BSc., PhD., FRIC

-

-

CROCIDOLITE . .

The proposal is that the TLV should be 0.2 £/cc"~ ie one tenth

of that proposed for chrysotile, While there is no scientific
evidence to justify a one tenth ratio in terms of hazard, there
is a general philosophy that crocidolite is the most’ hazardous

form and particularly so far as mesothelioma is concerned.

The evidence for this conclusion originates from Wagner's work
in South Africa (1) and the reported lower incidence of
mesothelioma in the Canadian chrysotile mines (2). This has
been followed by reports of mesothelioma among workers from the
Wittenoom mine in Australia (now closed) (3) and among workers
in war-time plants assembling gas mask fllters containing
Australian crocidolite (4).

A difficulty in finding confirmatory evidence has been that in
wost situations, long term expusure to single asbestos types is
very difficult to isolate. Careful analysis of the evidence
provided from mixed exposures has provided some confirmation
that in such exposures to mixed dusts, the incidence of disease
appears to be higher when crocidolite is present. (Newhouse (5);
Enterline (6); Weill (7) )

This is believed to be the essential evidence indicating that
crocidolite is the most dangerous fornm of asbestos, which view
is summarised in the report of the Advisory Committee on
Asbestos Cancers to the IRAC in 1972 (8) and by Wagner (9).

Experience of control in the use of asbestos leaves no doubt that

- a TLV of 0.2 f/cc is equivalent to a ban on the use of crocidolite

as a raw material in very nearly all if not all industrial
operations.

By far the major use of crocidolite today is in the manufacture

of asbestos cement pressure pipe,. This is a valuable product,
being used throughout the world for water distribution and the
handling of sewage. It is of particular importance today since
while cast iron and plastic pipes may also be used, asbestos cement
pipes - 1ve by far the lowest total energy content i. their
composition and manufacture., A high proportion of manufacturers
regard crocidolite as an essential component if these pipes (and
particularly those with the higher diameters) are to be produced
economically.

If this use is to continue, then a higher TLV must be accepted for
crocidolite or an exception made in some way (as in the Benelux
countries). The question then arises whether there is in fact any
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hazard when crocidolite is used for this purpose in modern
processes. The following factors should be taken into

consideration :

1)

2)

3)

The evidence accumulated from the mining and use of
crocidolite in the past involved techniques and
processes resulting in exposure to dust concentrations
at a level which would be entirely unacceptable and

_indeed unimzginable today. The stripping of
- erocidolite sprayed insulation from warships for

example, produced fibre dust concentrations of many
hundreds and indeed thousands of fibres per <c. (10)

With one exception (7) these processes are no longer
used and can in no way be compared with the wet asbestos
cement processes used to manufacture pressure pipes.,
Weill's account of the history of workers in asbestos
cement plants in New Orleans (7) includes measurement
of dust concentrations in current operations but not for
the past under conditions to which his workers were
exposed,

It is important to summarise the present evidence available
from asbestos cement plants that have been using crocidolite
for the past thirty to forty years.

Austria

Baider (11) reports no excess of mesothelioma
in the regions in which asbestos cement
industries were situated, Austria has the
oldest asbestos cement industry in the vorld,
excellent public health records, and has used
crocidolite regularly since before the last
war,

Switzerland

Rittner (12) reports that of four cases of
mesothelioma identified in Zurich {rom 1961

to 1976, only one had proven exposure as an
asbestos cement worker., This country also-
has a long history of asbestos cement
manufacture and has regularly used crocidolite,

German

Robock (13) reports only five cases of
mesothelioma from the German asbestos cement
industry (also a long term user of crocidolite)
and these arise from one factory only where
exceptional conditions existed.
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Belgium

-3-

Lepoutre (14) reports that among current
employees in a very large plant - also a
long term user of crocidolite and with
high dust levels in the past - there is

no excess of lung malignancy and only one *
mesothelioma.

United States

.

From New Jersey, Borow (15) has reviewed

the history of seventy-two cases of
mesothelioma among workers at a large

plant. The evidence unfortunately cannot
be linked clearly with any one process since
textiles, insulation and other products

vere made in addition to asbestos cement.
The position is further confused by evidence
from a similar plant in Illinois, of similar
age and manufacturing similar products (with
crocidolite)., No comparable excess of
mesothelioma has been found at this plant (16).

Weill (7) concludes that workars exposed in
the New Orleans asbestos cement plants were
subject to higher risks of respiratory
malginancy in departments where crocidolite
was used, The comparison is not entirely
convincing however because the tv processes -
one using crocidolite and one not - are
different. They use different razw materials
and raw material processing methods, different
fornming techniques and manufacturing different
products. Bearing this in mind together with
the small overall numbers of those affected and
the uncertainties of level of exposure in the
past, more evidence is needed before more than
a tentative conclusion can be drawn,

United Kingdom

Conclusion

For various technical reasons, crocidolite has
not been used to any significant extent in
asbestos cement manufacture.

The reputation that crocidolite has acquired
in the United Kingdom stems from its use in
entirely different processes associated - as
we now know - with very high dust levels,

It is clear that the evidence upon which a TLV for crocidolite -
equivalent to a ban on its use - is proposed relates almost entirely

14

CAPCO JEN 0011026




] . /o

to conditions in the past which do not apply today., Thus none
of the excessively dusty processes such as insulation and acoustic
spray, gas mask filters, mattress making and lagging now employ
crocidolite,

Evidence from the asbestos cement side - the only major remaining
use for crocidolite - is by no means as unfavourable and the
contention of those who use it that at the same fibre levels,
there is no greater risk with crocidolite than with chr)sotzle,
has not been satisfactorily answered,

It must be accepted that under similar conditions crocidolite
is liable to produce more dust than chrysotile so that extra
precavtions may be necessary in order to achieve the same fibre
dust levels but there is not yet evidence to indicate that
provided this is done in asbestos cement manufacture, there is

undue risk.

As has been stated, the only significant use of crocidolite in
the United States and elscwhere is in asbestos cement manufacture
and so far as the United States alone is concerned, only in the
manufacture of asbestos cement pressure pipes,

For use in such processes, there is not adequate justification
for the application of a scparate standard for crocidolite,

w
AMOSITE .

The proposal is that the TLV should be 0.5 f/cc -‘ie intermediate
between that for chrysotile (2.0 f/cc) and that for crocidolite

0.2 £/ce). .

This stems from a philosophy that amosite occupies such a position
and this has gradually developed over the past ten years, being
expressed in the report of the Advisory Committee on Asbestos
Cancers to the IARC in 1972 (8), by Wagner (9) and Enterline (6).

It is in fact very difficult to find hard evidence for such a
conclusion and it is indeed very much more slender than that
advanced in connection with crocidolite, In spite of contrary
evidence that has been brought forward to indicate a different
conclusion, the 'feeling' that amosite should have a special
intermediate position has persisted.

The evidence such as it is, is derived from Selikoff's studies of
fnsulators and the workers in the factory where amosite insulation
materials were produced (17). Amosite was the preferred fibre
for these insulations and working conditions were undoubtedly bad
by today's standards. Much of the exposure took place in war-time
when there was a tremendous demand for the materials, particularly
from the Navy, and precauvtions were minimal, As is now well known,
many workers have suffered, the symptoms appearing a considerable
time after exposure to the dust,

15
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There is virtually no other evidence.

In considering this evidence, the following should be borne in

mind ¢

1)

2)

3)

4) -

5)

The processes and products with which Selikoff's workers
were involved are no longer used, The use of amosite
is now confined to wet processes or to other processes .
where dust levels can be rcadily controlled,

The dust levels developed in manufacture and use
(including stripping) of these products were around
two orders of magnitude higher than those encountered
in asbestos processes today.

Over 907 of the world's supply of zmosite comes from
the Penge mine in South Africa. This mine has operated
for over fifty years and in spite of intensive search,
and in spite of the fact that conditions must have been
bad by today's standards in days gone by, only two

. case$ of mesothelioma related to pure amosite exposure

have come to light. (Webster (18).)

¥McDonald's examination of miners exposed to fibrous
grunerite (amosite) in the Homest2ke mine did not
reveal any excess of pulmonary cancer zmong miners with
long service and regular exposure to this dust. (19)

Experiments with animals do not reveal conclusive
differences between the toxicity of different fibre
types. In these careful experiments, inhalation of
amosite dust did not produce a greater incidence of lung
cancer or mesothelioma than when other -types of asbestos
were used. (Davies (20) )

Conclusion

‘The evidence for placing amosite at a TLV of one quarter of

that of chrysotile is exccedingly slender and based largely upon
a 'feeling’'.

The effect of this TLV, if applied to amosite, would be
disastrous and few manufacturers would be able to use this
valuable raw material, The facts do not justify such an
extreme step.

RG/WFG
24.7.1979
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8 .LC:C:'; v P
boﬁdcd iron stona hest tock is &9 hesd 7% is ceuenbis !
the totnege of barren rock milled os sho@s po '

-only caves on woar and tecr of the meciipzs but alsu redeces
the enount of fibre degradativn in thz willing procecs,

i orde o carry out tho sorting opor {lo which i¢ cse2ab
In order t y out t! ting of n, which !
a nonuval activity, as efficicently co noreible it is adelitscls
socparate the cearse cre from tho R.0.0 or

. fincz and to hand e
only "the cuarse frasc L;on. To furthzr Jupvoue efficivany it .o

dn‘lr“b ¢ to vash the rock so as to .26 the di»torcnuo Letean

waste nnd ore as distinct as possible.
Pzcausi- of the nced to dry tho ore fos te the mill the natuss),
tendenrey has alusys been to weg waler . &~ sparingly as poecitle
an the esarso roack and not atb 21 on 1%, &.G.L. Cynics (minnes

: 25 ms) which wore sent slraighl to ihs o cyers. e

feceant expericents ecarricd out under ¢~ aunspicos ef the Scuth
Afsicon Asbesics Preducers Advicory (- .:ailico (S.E.R.P.ALC, D
intdicated however Lthat wvashing of the o could be corrirvid out
ond resulted in ioproved cust contrel ic the milling opevetiza.
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1.2,

Guaarad Rining imardiebidy euasiked oo’ s intensive L progres
to study in depth tho benolits of tahing the u-bl Relualt con
as il wee apparent Ue L cortodin Bicden benelits eoudd aooyas

both on Lho willing cide and in uhc connunsrs factorien.  Tlot
benefits vere expeclod Lo be L. ’

(a) Easier drying of nud-free fines.

(b} Better removal of micro fibre ond rock dust from finishad
fibre producks. -
() f©=lisr dust contred in all su b:aqucnf handling opcsaticis,

.

(d) A potoential improvement in porfocmsnes of the fibres ip
achesias coement products,

(e} Rewsual of significent p"‘t.n care of the ¢
a]luquuly more ipjurises Tine csbecloes fract

Theose are discusscd furtlos in ths Tollowving sectione,

Jhs flrad for Fines Uzshina.

"From the monsnt the charge of dynawite explodrs in the rook

fzee underorcund until the mined ore reeches ths surface
stockpiley tho procuse of poovducing micro fibme aind Fioe dust
continuas. Tho hsavy blast roguires to liborats tho fibec

frem the hard rock creates fines, The ore is tr:nv'P“xpﬂ in
various ueys by nmicchanical locdeis or £ Ko
by han? via vorious ore passes ond tiss -,
thy moin shart and is hojsted Lo curfoce,.

Al) the time the rock and Tinos are shuffled toyelh
additional fTine melerial. A furlher coisplicaiion
T

in the mins, This arises fraw hoth nsiural wnte
as well as the weter introduced dering the mining i.
as coecling wster for drills, dust suppreceicn ete,  This waiz
mixes uwith the finees and ruck and czuzes mud contamination &
all the frce fibres in the ore.

Uith the previous scriing plonts thic uailcer-looped fines 300
a5 diverted ctraight to the urytvs for prnpnr:Lin1 Fer milisn;
Dsrﬂr-g tha drying process thz tondzncy tus €0 beke the roshkours,
mud and micro fibres Snto the exposed ibses thus noecssitating

intensivc dry dedusting in the miliing provess, Tth dry ﬁ*-
dusting pracess is nol only rc;qLLv‘ny ju-officicent but al
resulte in a corlaln amount of Fibre iongth Leing olwrsvﬂqd 1lth
the dedustor undexc, . :

With fines vaching, which takos place amacdiutely ofler the
hojsting of the R.0.M, ore and bofera ony deying of Lhe ore tohes
place, this fine raterial is washed auay from the fin: roclk and
free Fibrn thus precanting a wuch clenner fine fraction to the
dryers.  Althouoh some dust is obuiously gencreated during the

Pomyn

subsequunt ®illing opuratien the dust content of Lhg fonad fibre

products is reducod.
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aspect will be douit

1.3, Bescristion of tha finwhinag 0Y:rnf, S ,

- The prinmciple upon vhich the washing prociss is bosed is fauot
oxposure. ALl the hoisted cre is cubjccucd to hich prooiuso
water jots on a sories of vibrating scrcens wilth progroscivoly
diminishing apurtures, As coth oversize {rociicn is clcescd
it is removed from the procozs end gaossed to the mill eitner

_via tho surting plant and/ocr »ho 4rysr, Tha last screEn 23 &

st
Wi

%)

canbination washing and cewatering scree so the cust,

miGro~
" fibre and oxcess uater ara f;rall/ LEﬁcvcd f&Dﬁ the uvashed Tines,
with tho water balng racyc¢cu aTier tﬁe contaninaats hqua sebiled
out.
Schematically, the layout is as fsllous.
.o
- IO
{
$
’ 4 “
Twio- LTAG R et - i
LR WL SPNR TV
3 AA\, TN, ICFTL, Y ,;. .
. - beam, .
- LAl V«L\\TLL_ *‘- \ )/ ’.._.A\:"_ .
M !:" Py i * . o SNt
fexCes \ * . I xC e
' | N AP :
¢ l . \" ° O
g .
- $ y
: SEATING .
cont,
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X.4.

o

Beecult s apd Digeoneions,

Fros Lo outuset il must bBe recordad dhst the recuwdle Sodow ore
pre})iginery end basud on shord expoerinental botezt upa of e
planl »uns. Variztions in the quality of the ere fron ey
graynd as wll ve the fect thal cons unweehoed Fines cice of i)
being mid? 2d and (ho besic Fibres recovored from those hilsin:d
in with cument prodociacs havo procentes & claoyr piclioss of
ihs Tuld effect of woshing on mnrloeteble grades Deing oblziocd,
Hpeaver certain positive resulls heve caziged and 818 cowas:tod
on bzlou.

The patiion emerging on weshed and uncashad besic fibag g sns
bezued on fieielt enalysis Jg 3ldustieciud in toble 1 helow
P XD (PRnATese)
. L2 TR S
LY PR &N
Bzsic . B
Grage 4 14 3% 106 -ech 4 14 a4 w22
Fi11 A m 52,4 10,6 4,1 1,8 da,01 50,4 7,1 KA 2,7 3
T e il
12 40,7 #:'-2,3 9,2 3,1 24,755 24,6 45,8 6,2 4,7  Za2
- - . v oo - -
13 25,6 33,7 1l,} 2.4 'z.u,h‘éi 35,4 32, w5 fyL 37
. .‘
514 19,5 28,6 12,3 4,1 an,nd an,4 0 22,7 g0 4,0 A
" *
w28 59,5 7,0 3,2 1,7 :-:c,r-,-l%,c'.s,s- 1 2,40 o Ll
. i
\
131 83 R 56,0  &,0 L5 %0 55 0,0 12,0 D,5 00 Z.n I
R2 46,6 21,0 4,6 ° 3,5 20,0y 45,2 15,3 &0 &S 77,
)
(13 £5,9 13,5 3,4 2,7 285,5% 47,5 12,5 9,3 2,3 =@,
. R3F a7,0 3,7 9,1 2,6 19,6 24,5 27,3 13,5 e & 3y,

It is apparont that the neducticon in the wminus 1
which is 2 meesure of the dust cnd rices fibro conic
basic fitne is wore «ignificant in caritiip geados
Thus the #2 and #14 groslze on midYl A anc I3 ond RIF
mill B show

oot of
me thorefurs e

The othee gragos vhich ase

This is howvevsr tc be oypected sz Uheen grodes contein o
the free Cibre contained in the nidi food and
prone to contarination fron incs,
basically ®illed vut of rock uould tens
vashing procass,

t be unef {fecled by tee

arc hougver hYandsd into the final selling
grades et cone steqe in the fiberization process and an improvenent
in ty of tho bauic grades nuel tronclate into an inpeovencat jn
the dust and fine file content of Lhe Tibre sold.

K1) tha basic grades
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“ve wed

i
rep,sscnu a cvizzaer and tiore veeful -7

A mora In ospim dnues ;r‘(iun is &t riosenl bedng endoriohen
to cstablich evmetly whot fNisclion of minve 200 mobord
remnved from Lo vashed {iors. Typical roeasulte s for oia

illunSreated bolow, .

Rele Tl {PERCLLTALE) .
Crute 4 1w 5 169 400 ~408

3F wechad . 35,8 338 o,8 3,
<
()

T . urwashed 25,4 27,3 X4, 4

It is cbvicus that the binuesl redoction in fina duct feles inoo
in & freetion e ds finuve (by Seiicit aaslyziz) wmep anfg o e,
This micro filze fraction 3¢ cu p ool e
stopis Jhvesti_stion. .

fizeru end micIos L

gzmplze of Logio ot g

tho dificeonces 0 2 U .
suceesrful preczatstion, chich

leter in the zeport, waer poe

ko]
3
[ bt
v 3
~ e

Equals weights of the {we Syqoe of fxruus
were cispersed in 812 nzuqnt ef

in e 2dezss petric

by G.e;ura,:on. Liro teer

~nhs Loken.

i osubjoct

fholuzr overhcud ore lzlor vhou a cisljret
cifiare &f“ulES 3¢ o2 formor o leser
connent " & clo.uc in
mzieria

g lover :1au canecont

[¢)
-
s
6
P
o
e
. -y
c
Rad
o
"y

v

Elilhouch ee stoted vo &

fines vill not ke firm lv oy L"“lx:hu" TS o}

aro radificd zr-d oxisling steakpllaes oo -.JJch"ﬂ are ami bucis
fibre eracdas wre worked avsy, there ix o veivenca Lhal the
of feet pf wae'lpg will trensizte ines .0 2wenall reducti toihe

rinus 180 eantant of for exceplo FLE o e of boluaren 6
percent units, - .
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2. DUMILG

2‘ 3‘.

- \
2.2,

et zaunt,
Ll o,

' - f -
Thn»?yric~1 shigment aversee eoild thon Tell areund o

inclosd of the current 3551 4+ 3. The effeel of this U dewenls
in un ashestos ccinand furlory 2o weldl os Lhoe effect on paxies suce
in =u 8/C produst will have {o bu inan»:gatvd ,

B IHE prosreln o

Blue zuhestos Tibre hias aluays
Chrysctiila asbestos, The iréw
the fibre couse it Lo recover

vhengver Uie packing foerce iv g Lmaucd.

Wi
Loristice of
Lert DLLT G

.ed VOIUmD

With cerlier preossure pachips, tochninue the fibro

P ")
H [ RIS A S ELa]

inte 2 bzy snd a ¢ ip@lixd 12 tha top of the b o
prunsure i HLG'FlhnerL Thoe elanp wueld than .z
Joi encugh for the Lmg io b* cran cioaod,  On o RPIRE
the ‘i o eould then expand slichitly until cuniwiaod by u

+ 1
waterial ilseld,.

This system was used {or nsny yt:“° rn i)
increase tho suciace arcs of Gefeols blon
resulied Fron a decisicn Lo offer cuﬂtomv

degree of opc“"ng so that a sipinsum omount of t:cnta,n. wal

reguirad in tho coclomzrs cen p1u4L thus redising b ot
for genesating Tibre dust in Lhe fiboe (nolyctiaent selilon,

The inaceased suriace arce hous
the pb:v~uucn begs covune so i
would result in burcl imos and
certioin nxtcn. couitered by poil
unit with a plastic shroud.

The zdvent of the ncw regulation inthe U.SeN, ubinh ap
containerizaotion for all ashoztos ehippod intu the cous
with it & nocw problem. With preesure poiting the sid
of blue fibre cculd be reduced to arowmat 10 cu L per :
ensbled around 9 tons to te paolied into o slandsard cuntainey
L
Lhe

.a

In order te oblaln ocxiran: cosaseic bepeiil Ehis welus: hiod
reduced b, nearly S5 to Tooilitato : wonbainerization of U
required maxitum of 18 lons per box.

Dadien.

Genoral fining embetked on & crash prnnvpm on nou pocleoeing
techniques to devslsh a sujtabla pack {us conlzineecins: ion,
This Jnd finadly to the dPunYmeun» u{ the Haling techoique
which wes "Lb-OqunLly offered tu ond atapled by tha rost of e
Souilr Af'ricaon blua fibre procducers,

seicnlly Uhe principle used is o moditication of the novmul o2
balyng process ond werks oe followss
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Finfshod fibrs 13 loasaly scorew pached into

uaxy strong polyrovin buage, 6 0F iheso bajgs
ouch enrtaining 50 ka. sre stasked on top of .
gach atl:Lr in the baling chambor.
Two hydvaulicsliy opsraled doubde zeotivn dours
Ysqueozat the Lulicy tags inta the choudur. The
fioor of the chambaer is then reiscd via a 202
ton hyu"ﬂalnr ram ~ad prasses the six boags uwp
against o fixed chenter bheode The buge ore
kept tnder pressure and 3 X 5 mm tound wire

straps arn placedt accund Lho cumproscad unit

ity

and locked uith melnl bushles. O noles

Lo precsuysn the fiben in the b"-' TELOVINE

sligﬁtly snd kioks baek firaly anainst the

. strans thuyn producing a vevy rigi:d halo.
Six of thoca balos aea than palletiszed Lo
1,8 ton Lol Tea of ihose units toon mn
up A curdzinoy lasd,

ahian has
Pr.:l [e1d
g”od ru

Lzt the doar to door d-viun
oL

Loconteod in tho chenaaing,

_.

A more reconl imp tr2 alditicn of a
stran an coch bt re T pvatell hrigh

11=L 2id Aoed thus maki r to it the uni

y Lility of mipnic

tha Lop bale on ti uf thes cor

This nt one of Lan

witly o Jork Lift {roat

vatrate the

*

The ettochad photograpne 332

end the enils produced.  BRlso irzluded &
the oid and nsu Lype units chouing “hﬂ GOk : ig
volum t as thal hava been achieyied,

Hosk iv centinagirg on the davelcpuent i superios quolity poalye-
vaven boge and tact shipranis of varicos Lypes o6 pudywoven bags
2y currently 3o the pi).

In adaition a suiluble pulpatle papszy itk hus Leen develsnzd
to withstond thv haling proeess. Thic Cill facilitate the

votituirorizad shipwonte of Lluc sebest o filre to thasc custoiare
vhe iz to dusp Los seeled bog and D+ dicocbly isto Lba hydro-

pul oo,

“ien in nunt levels ta bhe incoming Cibre
t

sochine o oheuld ba substontial, . G0 Al FERR
pipeliae. . .
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