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Asbestos fider is a remarkabie and useful material in modern-day technology. Long
exposure and relstively high coscentrations causs various diseases. Process changes,
leakticht equipment, industrisl exhaust systems sad dust filters are used to coatrol
du cxposures in mining and milling and masufacturiog. Examples from ssbestos
mills. asbestos-cement pipe plants and textile operstions sre given. Beit coaveyors,
vibrating screens, bag opening statioms, machine bhoods, and textile cards are dis-
cussed. Duct design and filter selection are discussed.

Asbestos Fiber

SBESTOS FIBER IS A REMARKA-

BL.i: MATERIAL. [t is liternlly o fi-
brous form of rock. It has the chemical
composition of the rock with which it is
associated. Table | lists some of the physical
propertics of the three most important types
of asbestos {ther as well as those of the
more common natural and man-made fibers.
The greater surface area and the remark-
ably small fiber diameters of asbestos fiber
are apparent. Two other properties that
render asbestos fibers unique are their tem-
perature resistance and their relative inert-
ness to some types of chemical attack.

Asbestos fibers, although rocklike in

chemical composition, are flexible enough
to be spun into yarns and woven into cloths
with heat stability known to the ancient
Egyptians and Grecks.

Of the three forms of asbestos listed in
the table, chrysotilc is thc most valuable
cconomically in the United States, where
it represents Y5% of the over 800,000 tons
of asbestos fiber used annually. In Qucbec,
Canada, where most of the fiber imported
into the United States is mined, the asbestos
is graded by numbers from [ through 7.
Group 7 represents the shortest fiber lengths
and the lowest price; both length and cost
increase with each group to group 3, which
is suitable for spinning iato yarn. Groups
1 and 2 are hand-cobbed fibers, produced in
such small quantity as to have small eco-
nomic importance.

Health Hazards

The first reports of - bestos-related dis-

ease were described as .ty as 1907. How-
ever, it was not till 1930, when Merewether
and Pricc published un cpidecmiological study

TABLE 1
Properties of Asbestos Fibers
Compared with those of Organic Fibers

Fiber
Surface Area Tensile Strength  Diameter
Type Color {sq cm/gm) (psi) (um)
Chrysotile White 130,000-220,000 80,000 -100,000 0.02
Crocidolite Blue —_— 100,000 -300,000 0.03
Amosite Yellowish brown 16,000+~ 90,000 0.03

Common natural
and man-made fibers

3,000- 10,000  80,000% 10-20

Cotton,
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Elemseats of Dust Coatrol

The methods used in the asbestos indus-
try for the control of asbestos are the classi-
cal methods used by dust control engineers
in all industry: ] -

1. Enclose any dust source as fully as

le.

2. Place all dust-producing equipment un-
der negative prcssure by connpecting to cx-
haust veatilation of adequate capacity.

3. Design and install a properly designed
duct system.

4. Filter the dust-laden air adequately.

S. Move the sir with fans of the proper
types, having adcquate volume and pressurc
capabilities.

6. Where normal principles of dust con-
trol are difficult or expensive to apply, proc-
ess changes must be considered.

Describing how all the principles of dust
¢ rof are applied to the field of asbestos
mining und manufacturing is a massive job
beyond the scope of one paper. Examples
illustrating the principles given abovc will
be describcd. Some of the methods arc
unususl and muy be fruitfully applicd to
other industrics.

Mining

The two most widcly used pieces of
cquipment in asbestos mills arc troughing
belt conveyors and vibrating screens. In
carly milling opcrations, before about twen-
ly years ago, these picces of equipment wete
not covercd to prevent dust generation in the
mills,

The dust problems caused by beit con-
veyors are as follows:

1. Dry materials carried on the belt con-
veyor, at high speed, generate dust in the
mil.

2. Chutes feeding cither from one helt
ta another, or from other cquipment onto
the belt, gencrate dust.

- 3. The rcturn belt is a scrious source of

dust contamination in asbestos mills. Dust
carricd on the bottom of the return belt is
engraved on every idler carrying the retura
belt. Each idler becomes a source of dust
generation.

Couaveyor Enclosures

Figure 1 shows an enclosure that is often
used to enclose the top portion of a trough-
ing conveyor. It is particularly used at the
location of chutes feeding either from one
belt to another oc from other equipment onto
the troughing conveyor. This enclosure nor-
mally has a sheet metal section that eacloses
the belt on three sides. Rubber skirting on
the two vertical sides bears against the sur-
face of the belt. This skirting is adequate to
prevent dusting from the material that rides
on the belt, Of course, the belt width and
the speed of the belt must be adequate to
carry the material losd withia the skirt
boards; otherwise the value of the skirting
is ncgated by material forcing its way un-
der the rubber skirting and out of the con-
veyor enclosure.

Chutes feeding the conveyor should feed
axially onto the belt. The material should
not be forced against the skirting. If possi-
ble, the chute should siso be arranged so
that & rock box muy be placed at the basc
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Figure 1. Conveyor beit enclosure,
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finished products. Literally miles of chutes
curry the materia) in procras,

The design of the chutes is_critiont in
determining the clcanliness of un asbestos
mill. First and (oremost, they must be
designed to carry the required quantities
without plugging. This specification requires
that the chutes be adequats in cross section
and be run at angles that cause material flow
and minimize hang-ups. Long, straight drops
must be avoided because a change of direc-
tion at the base of such a run will cause
plugging or will pump large quantities of
dust-laden air that will contaminate the mill.

Finally, the chutes must be free of leaks
yet allow ready access in case of blockage.
Access doors and poke holes must be pro-
vided but must be leak-tight in initia! con-
struction and remain so in use.

Where only asbestos fiber is handicd,
chutes may be of 10-gauge, ali-welded stevl,
on the boilom und sides, The top cover can
he even lighter gauge. However, the seams
must be leak-tight. Cloth tupe may be uscd
for this purpose.

Where ore-containing rocks must be han-
dled in chutes, they may be 3/16-inch or
Ya-inch plate bolted and gasketed. For

Figure 4. Ashes.on fiber bug-op:ning station,

803

abrasion resistance, Ni-Hard liners may be
“quired, since dust leikage may be due to
hakex worn in the chules, an well ns other
leuks.

Packers

Most of the mill operations in the separa-
tion, grading. and mixing of asbestos fibers

are donc without human aid. However, the

packing of the finished fiber used to be a
manual operation. The pressure packer, de-
veloped by Johns-Maanville, elimina.ed most
of the human handling. The fiber is weighed,
compressed, and forced into 3 paper bag
for shipment with 2 minimum of human ef-
fort.

Masufacturing

Most manufacturing operations receive
pressurc-packed bags of asbestos fiber in
100-pound  bags that arc palletized and
shipped in boxcurs, Dust control starts with
the unloading operation of the boxear. Care
in shipment and unloading is required to
eliminate bag breakage and contamination
of the boxcar. Dirty bags should be repaired
and vacuum cleaned before storage in warc-
house arcas.

The pressure-packed bags are brought to
manufacturing areas and opened in bag-
opening stations, as shown in Figure 4. The
pressurc-packed bag must be put in the bag-
opening stations before the paper bag is slit.
An in-draft of approximately 200 feet per
minute is maintained in this station by the
dust pipe.

The fiber cake may be fed into an open-
ing machine or into the boot of an elevator.
The opencd bag may be charged into a
clean bag, a shredder, or a large (16-inch-
diumeter) bag-conveying pipc. Machines
may he nccessary to break up the pressure-
packed cake so that it can be handled in
the manufacturing process. This machine
may feed into a large ventilated opening such
as the boot of an elevator, or into 3 jow-
pressure pncumatic conveying system which
controls thc windage from the machinz.
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The organic lap is fed in the form of rolls
into the card, ivoiding the diffi— it problem
of cosveying blends coatainiog orgasic fi-
ber to the feed box at a card machine.
Scraper conveyors, installed below the card,
carry accumulations of asbestos fiber blend
back into the card operation.

Wetting

In mining operations, particularly in ore
processing and crushing, wet ore -~uses
much less of a dust problem than dry ore.
This observation has been applied to manu-
facturing. [n textile manufacturing, wetting
the yarn reduces dust generated in twisting
and in weaving.

Wet cutting and fiber opening have been
applied ‘o reduce the dust generated in man-
ufacturing operations.

Exhsost Ventilation

Equipment that handles asbestos fiber
must be decigned as leak-tight as possible.
This includes bins, elevators, conveyvr en-
closures, screen covers, acrew conveyors,
chutes, and coaveying ducts. However, it is
impracticaf to design equipment that is leak-
tight at instailation and from then until the
end of the useful life of the equipment. Ex-
haust connections are therefore installed to
maintain all leaks and openings under nega-
tive pressure so that room air may leak into
the asbestos system instead of dust leaking
out.

The number of variables affecting the
amount of air to be exhausted is so great
that only experieace can indicate the amount
of exhaust to be applied to each of the dust
producers in the industry. However, the
principle is an important one. It is desir-
sble to maintsin all parts of asbestos control
tystems under negative pressure. [t is more
desirsble 10 carry air under negative pres-
sure than to preasurize an asbestos dust
system.

Duct Design
Velocities
Ducts are designed to carry air at veloci-

ties ranging from 3000 to 3500 feet per
minute to 5000 to 5500 feet per minute. The
lower velocities are used for dust conmtrol
ducts where relatively small concentrations
-* well-opened fiber must be carried, such
as the dust control systems at teatile plants.
The highest velocities are used where spacs
is restricted and where large chunks of ma-
terial must be carried, as in dust systems
for the machines that cut and shape Transite
pipe.

Most systems, including low-pressure
pneumatic conveying systems, function well
at duct velocitics' of 4000 to 4500 feet per
miaute.

Dust Risers

In muitistoried asbestos mills, a practice
has developed where vertical risers that have
no carrying velocity ace installed. The main
value of these risers is to allow flexibility in
the mill. Duct connections may be added in
{future ycars with no concern for settlement
or overloading the riser, At the base of the
riser, a rotary valve must be installed to
remove settied materisl.

Matverials of Construction

Ducts are generally built of sheet steel,
black or galvanized. Table II shows the
sheet metal gauges commonly used for most
duct sizes. These gauges are suitable for
most average-duty dust systems. For beav-
ier duty and more abrasion resistance, el-
bows may be : 1ade cf 14-gauge welded con-
struction. They may be square, with a
removable back plate, sometimes protected
by suitable rubber linings.

Since ducts are generally round for dust

TABLE N
Sheet Metal Gauges
fur NDuct Handling Asbestos Fiber

Dinmeter Struight U.S. Standard Gauge

Duct Stee! Duct
4 8 20
9-18 18
20-30 16
3140 14
41 & over 14

£2280001S .



~
.
’

American Industrial Hyglene Aswciation Journed

will dictate the usc of various syathctics de-
spite reduced cfficieacy.

High-cnergy scrubbers . are used today
only where moisture problems preciude the
use of fabric filters. There are {ew examples
of such applications. Scrubbers may be-
come somewhat moce prevalent, but it is not
belicved that they will be competitive with
fabric filters. :

There are few instances of clectrostatic
precipitators in the asbestos field. In gen-
eral, small clectrosiatic precipitators are
much mote cxpensive than fabric fifters.
In the old Johns-Maaville Jeffrey Mills,
there was a high-voltage electrostatic precipi-
tator that filtered about 1,400,000 cfm. Iis
cificiency was poor, about 70%. At present,
s fabric filter is filtcring sbout 5,000,000
em. I officicncy cxceeds 99.99%. In
addition to aumerous small filters, there is
one on the ore dryers filtering 700,000 cfm,
and 8 normal ambient temperature filter
filtering 600,000 cfm.

Fans aud Fau Systems

It is certainly preferable to operate fan
systems that control asbestos fiber dust so
that the entire system is under negative
pressure, All leaks would, therefore, leak
room air iato the system instead of leaking
dust out. In that event, the system fans are
located on the clean-air side of filters. Fans
used in thst location may be air-foil biaded
ot backwardly curved f{ans to save power.
In sma’ systems, material-handling fans
with “alr” wheeis are also used.

In somo instances, where it ls desirable
to aimplity systems or to reduce costs, filters
have been operated under positive pressure
with fans handling dust-laden air. Faas in
that location are radial-wheel, material-han-
dling fans. Of course, the system following
the fan, and the fan itself, must be com-
pletely leak-tight.

Vaczsm Cleaning Systemms
Regulations recently promulgated prohibit
the use of brooms and compressd air to

clean dust off equipment in plants and mines
that use or manufacture asbestos fibers.
Effective and well-designed vacuum cleaning
equipment is required.

There are numerous types of portable
vacuum clecaning units on the market. They
range from the great array of units suitable
for household use to large, heavy-duty units
designed primarily for industrial work. Most
of the light-duty units available oa the mar-
ket have no place in industrial plants.

1. Tools and hose must be 144 or 2
inches in diameter. Samaller equipment
cleans too slowly. Larger equipment is too
unwieldly,

2. The static pressure in the 1V4- or 2-
inch pipc of s tool connocted to a 25-foot
length of flexible hose should be | to 2
inches of mercury. This pressure should not
fall oft rapidly with use.

3. The most impoctant single feature of 8
well-designed vacuum unit is the filter. It
should be a fabric filter of sufficient area
to maintain good suction at the tools in use.
Small single bags and paper filters are in-
adequate to do a good filtration job.

4. A heavy-duty, multistage ceatrifugal
compressor, powered by a 3- to T¥2-borse-
power motor, can geaerate the required air-
flow and pressure to operate a satisfactory
machine.

5. The unit must be equipped with a
reasonable size dust bucket so that cleaning
can go on for adequate periods.

Stationary systems have been us-d in as-
bestos mines and plants for ma:, yecars.
Piping systems, carefully designed, can bring
vacuum cleaning connections to every arca
of a mill or plant so that men equipped with
a 25-foot length of hose and tools can clean
everywhere. The central station equipmeat
is similar to that desirable for portable
equipment, except that the size and pres-
sure must be greater. The capacity depends
on the number of mea who will use the sys-
tem at any one time. The pressure must be
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Enclosed you will find three (3) articles relating to Health and
Asbestos Fihre. We thought you might find these to be of interest.

If you have any questions or wish additional copies, please doen't
hesitate to contact me.

Very truly yours,

,\Zmo/é‘uv &Lcé,

Sandra Biack
Sr. Customer Servizce Coordinstor
Asbestes Fitre Divisicn
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