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TESTING PROCEDURES FOR
CHRYSOTILE ASBESTOS FIBRE

PREFACE

These Testing Procedures have been prepared jointly by the Asbestos
Textile Institute, the Mineral Fiber Products Buresu, and the Quebec
Asbestos Mining Association, to provide standard methods for test~
ing physical and chemical properties of chrysotile asbestos fibre.
The manual is & collection of test methods for fabricators and \
manufacturers of asbestos who have both the facilities to make the
tests with reasonsble sccuracy, and the personnel with the required
degree of laborastory experience.

The manual establishes authoritative procedures for testing milled
chrysotile asbestos fibre. A number of tests used at various times
in the industry, but which are now of little significance, have
been omitted. It should be emphasized that this manual is neither
& guide for placing a value on asbestos fibre, nor a specification
for grading it. The intention of the sponsoring organizations is to
present test procedures that will aid consumers and potential users
of asbestos products throughout the world in characterising the
properties of asbestos that fit thelr needs. These sponsors make no
recommendations or suggestions for application or use of these tests
and indicate only that these tests are accepted and are proven
procedures for measuring specified properties.

As in any book of this type, some tests are tentative and subject to
change as more informetion becomes available which will increase

the accuracy and adaptability of the procedures. The participating

associations recognize that the manual may require revision and will
issue, when necessary, revised editions to include additional tests

or modifications of established procedures.

The information in this publication represents the combined effort
of the Fibre Testing Committee of the Asbestos Textile Institute, the
Technical Commitiee of the Mineral Fiber Products Bureau, and the
Technical Committee of the Quebec Asbestos Mining Association. The
sponsors acknowledge with sincere appreciation and gratitude the
help of personnel who served on these Committees for the generous
contribution of their knowledge and, most important, of their time
and effort in proving and compiling the procedures. '
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SUMMARY DESCRIPTION OF TESTS

Tests Page

(a-1)

(B-1)

(B-2)

(B-3)

(B-1)

(B-5)

(c-1)

(c-2)

METHOD OF SAMPLING AND PREPARATION 12
Apparatus and procedure for obtaining and preparing
composite samples from lots of fibre for testing.

QUEBEC STANDARD TEST 19
Apparatus and procedure for dry classification, by
length distribution, of Chrysotile Asbestos Fibre
into Commercial Grades.

RO~TAP SCREEN ANALYSIS 25
Apparatus and procedure for dry sieve analysis, by
apparent length of fibre, of grades other than
Groups 1, 2 and 3.

ATR CLASSIFICATION 31
Apparatus and procedure for indicating the rela-
tive proportions of dust (less than 40 microns),
fibre and granuler material (rock) in milled
asbestos fibre.

SUTER-WEBB CRUDY FIBRE PREPARATION ’ 39
Apparatug and procedure for preparing representa-
tive specimens for the SUTER-WEBB COMB (B-5) from
fibre containing crudy bundles.

SUTER-WEBB COMB b7
Apparatus and procedure for determining the weighted
mean fibre length of asbestos samples or specimens
containing few if any crudy bundles of fibre. Tests
employ either the Suter-Webb or Turner Camb Sorter.

BAUER-McNETT CLASSIFIER 56
Apparatus and procedure for wet screen analysis, by
apparent fibre length distribution and fines content
of milled asbestos fibre.

CLARK CLASSIFIER (Long Fibre) 71
Apparatus and procedure for wet sereen analysis, by
apparent f£ibre length distribution and fines content,
of asbestos fibres, MA Grade and longer.
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SUMMARY DESCRIPTION OF TESTS

No. Tests Eage
(C-3)  CLARK CLASSIFIER (Medium and Short Fibres) 8
Apparatus and procedure for wet screen analysis,

by apparent fibre length distribution and fines
content, of asbestos fibres, used in asbestos-
cement products,

(c-4)  WASH TEST g2
Apparatus and procedure for wet determination of
the fines content of asbestos fibres.

(D-1)  WET VOLUME . 98
Apparstus and procedure for appraising all grades
of asbestos fibre in terms of its buoyancy in water.

(D-2)  DYCKERHOFF AIR PERMEABILITY : 102
Apparatus and procedure for measuring the compara-
tive degree of openness or fiberization of milled
asbestos fibre in terms of air permeability.

(D-3) RAPID SURFACE AREA TEST 114
Apparatus and procedure for measuring the relative
degree of openness or fiberization of milled asbestos
fibre by an air permeability method.

(D-4) COMPRESSIBILITY AND RECOVERY 122
Apparatus and procedure for determining the bulk
factor of textile grades of ashestos fibre,

(p-5) DRAINAGE RATE 126
Apparatus and procedure for determining water drain-
age rate from an asbestos water slurry using a
commercial sheet mold.,

(D-6) LOOSE DENSITY 130
Apparatus and procedure for d=termining the loose
density of milled asbestos fibre in Grades 5, 6, T,
8 and 9.

(D-7) FREENESS 132
Apparatus and procedure for measuring the rate at
which a water-asbestos slurry may be dewatered.
Grades 4,5, 6 and TD.

(E-1) CRUDY CONTENT 141

Apparatus and procedure for measufing by water
elutriation a residue of material that indicates
the crudiness and/or grit content in milled fibre.
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No.

(B-2)

(F-1)

(F-2)

(F-3)

(G-1)
(a-2)
(@-3)

(G-14)

(G-5)

(G-6)

(G-7)

SUMMARY DESCRIFPTION OF TESTS

_Tests

Page

GRIT AND SPICULE
Apparatus and procedure for measuring by water
elutriation a residue of material that indicates
grit and spicule content in milled.fibre.

TENSILE STRENGTH
Apparatus and procedure for determining the tensile
strength of asbestos fibre.

STRENGTH UNIT
Apparatus and procedure for determining the strength
giving properties of specific grades of asbestos
fibres in asbestos-cement products.

RELATTIVE STRENGTH IN ASBESTOS-CEMENT PRODUCTS
Apparatus and procedure for determining the
strength velue of ashbestos fibres in asbestos-
cement products. '

COLOR
Apparatus and procedure for determining the color
and differences in color and shade of asbestos fibre.

QUANTITATIVE ANALYSIS )
Apparatus and procedure for the quantitative analysis
" of Chrysotile Asbestos Fibre.

RESIN PICK-UP
Apparstus and procedure for determining resin pick-
up by asbestos fibres.

MOISTURE CONTENT
Apparatus and procedure for detérmining the moisture
content of asbestos fibres.

SOLUBLE CHLORIDES
Apparatus and procedure for the volumetric determina-
tion of the chloride ion in the water extraction of
the soluble chloride from asbestos fibre.

MAGNETIC RATING
Apparatus and procedure for measuring the magnetic
effect of the iron compounds in a sample of ashestos.

KEROSENE RETENTION

Apparatus and procedure for measuring the kerosene
retained by asbestos fibres in Group T.
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Spicules:

Pencil:

Spelk:

Bundle:
Hersh:

Brittle:

Soft:

Crudy:

Cpen:

Crudiness:

DEFINITIONS

There are two types of spicules commonly found in
milled asbestos.

1) Rod-like pieces of unopened asbestos.
2) Sharp pointed pieces of non-fibrous minerals
such as picrolite, brucite or other mineral

matter.

Unopened asbestos of generally uniform diameter
throughout its length, which can he fiberized.

Synonymous with pencil.

Refers to a comparstively hesvy pencil vhich may
also be partially crushed or fiberized.

Refers to an inherent quality of a partienlar asbestos
fibre which implies a degree of rigidity.

The tendency to breek readily when flexed.

Refers to an inherent quality of & particular asbestos
fibre which implies s high degree of flexibility.

The quality of a milled fibre containing an appreciable
portion of pencilg and bundles of asbestos. This is
derived from the term "crude", as used in reference

to unmilled asbestos.

Open is a term used in referring to the quality of a
milled fibre which does not contain an sppreciable
portion of pencils and bundles of asbestas.

The degree to which g fibre is crudy.
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A-l

METHOD OF SAMPLING AND PREPARATION

Scope

This method covers the procedure for obtaining and preparing composite
samples from lots of fibre for testing.

1. Sampling

Sempling and preparation are equally as important as the testing.
Every precaution should be taken to obtain and to prepare samples
that will indicate the true character and condition of the asbestos
fibre which they represent. .

Equipment

One clean container of suitable size for each composite sampie of
fibre. .

Procedure

(a) Prepare a five pound composite sample from each lot consisting
of 200 bags or part thereof by selecting 20 handfuls (approxi-
mately four oz) each from & different 1/20 of the lot.

(b) When shipments exceed a lot of 200 bags, but not in execess of
2000 bags, composite samples may be combined into one mester
composite sample at the discretion of the tester, if agreed
between vendor and buyer.

(c) Samples shall be kept in closed containers placed in covered
storage for subsequent testing.

2. Sample Preparation
Equipment
Smooth, clean area.
Procedure

(a) Bach individual ccmposite sample, or group of composites, shall
first be allowed to approximate average workroom temperatures

13
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(0)

(c)

()

(e)

(£)

(g)

(h)

and humidity, (moisture content of sample should not exceed
three per cent) and shall then be subdivided for testing in
accordance with the following method.

Spread each composite as obtained in Part 1 on the smooth,
clean ares.

Condition the sample by passing the fibre through the hands
with gentle rubbing in order to break up lumps and separate
clots. For best results it is recommended that fibre be
conditioned by means of the Johnson's Fibre Conditioner using
the procedure listed in Section 3.

APter conditioning, mix the sample thoroughly by passing the
fibre through the hands with a gentle shaking motion. When it
is intimately mixed, spread it out evenly over the smooth,
clean ares.

For master composites, quarter the sample, place aside the full
thickness of two diametrically opposite quarters, and reblend
the remainder. Continue this quartering until a five pound
sample is obtained.

This five pound composite sample will be used as the source
of fibre for each individual test.

For extraction of test samples, quarter the five pound sample
twice, as described in 2 (e). Use two dlametrically opposite
quarters for Quebec Standard Test sample. Reblend remsinder
and spread on a smooth, clean surface by layers to form a flat
pile of uniform thickness (approximately 1/2 to 1 inch thick).
Select a test specimen by taking pinches from different sections
of the pile until a sample is obtained which will require
minimum adjustment to the desired weight.

Note 1: Step 2 (g) presupposes that the sample has already
been conditioned in accordance with Step 2 (c).

Note 2: As pinches are taken, care must be exercised that each
pineh contains the total cross-section of the pile from top to
bottem at the point it is taken, including any grit or fines
which may have segregated at the bottom.

When this sampling procedure is employed in a referee test
procedure scceptability shall be based on the average of the
composites.

3. Johnson's Fibre Conditioner

ui

ent

1
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L,

Laboratory Fibre Conditioner Drawing A

Fibre Press Drawing B

Fibre Mold Drawing C

The Conditioner should be operated at 525 + 25 rpm.

Procedure

(a) Put into the fibre mold 1% to 1% pounds of fibre, free of
Jlarge lumps.
Place the mold in the fibre press and apply compressed air,
pressure 85 + 10 pounds per sq. in., for one minute.
Release pressure and remove the pressed fibre cske, whole, by
pushing it out with the piston of the mold.
Feed the pressed fibre cske into the laboratory fibre condi~
tioner.
Re-feed the conditioned fibre into the laboratory fibre condi-
tioner, using choke-feeding, to give the sample a second condi-
tioner pass.

(b) If any lumps remain after the second conditioner pass they
should be broken up by hand.

(¢) The Group 3 fibre cake should be broken into three or four

pieces before feeding into the conditioner, to prevent jamming.

15
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B-1

QUEBEC STANDARD TEST

Scope

This method of test covers a procedure for dry classification, by length
distribution, of chrysotile ashegtos fibres into commercial grades.

Appearatus

(1) The Quebec Standard Asbestos Testing Machine, Model No. 2.
Note: The machine shall be constructed and operated according
to the specification issued by the Nationsl Research Council of

Canada. (Abstract attached).

(2) A 16 oz. scoop scale with graduations of 0.2 oz. and a senmsitivity
of 0.1 oz.

(3) A smooth-surfaced mixing table.

Sampling and Preparation

In accordance with (A-1) “"Method of Sampling and Preparation.”
Procedure

Sample to be tested shall be placed on the table and conditioned to
normal room temperature and humidity. Examine the sample by passing
through the hands to insure that clots or lumps are broken up. The
moisture content of the sample should not exceed 3 per cent (significant
variations not normelly encountered except when moisture content exceeds
3 per cent). Erratlic results can be expected beyond 3 per cent. Mix
thoroughly, weigh asccurately into the scoop of ‘the scale, a 16 oz. t
0.1 oz. representative portion. Place the specimen in Box No. 1 of the
testing machine, by letting it fall loosely fram the scoop. The scoop
shall be held from 6 to 10 inches above the screen cloth. Take care
that when the cover of the testing machine is closed, the fibre shall
not be compressed.

When setting the boxes on the machine, be sure that they are lined up

true to the platform and that the ends of the boxes always face the same
way each time they are used.

20
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Start the mechine and allow it to run until it automatically stops.
Then, remove each tray and dump the fibre resting on each tray onto the
mixing table, in individual piles, picking up and adding the loose fibre
adhering to the cloth.

Weigh separately the fibre recovered from each tray; the weights in
ounces of the fibre shall be recorded as the Quebec Standard Test of
the fibre sample.

Report

To the nearest 0.1 oz. the fibre retained in each box. An example of
test results on a long (Group 3) fibre and short (Group 7) fibre would
bes

Box 1 Box 2 Box 3 Box 4

1/2" 4 mesh 10 mesh  pan
Long Fibre 3.2 9.4 2.8 0.6 16.0 oz.
Short Fibre o} 0 6.2 9.8 16.0 oz.

| QUEBEC STANDARD ASBESTOS TESTING MACHINE, MODEL 2

Genersal Specifications

1. The Main Frame or Basse shall be in one piece of grey cast iron con-
forming to Drawing No. 2, item No. 1¥. (See original publication
for Drawings).

2. All castings shall be free of blow holes, blisters and all other
faults or defects and shall be properly machined et surfaces con-
tacting other parts of the machine moving or stationary. Other cast
iron surfaces, where not machined, shall be smoothed off and pasinted
with one coat of suitable metal paint. All castings whether alu-

© minum or cast iron shall be finished to remove sharp edges.

3. A1l machine parts such as bolts, nuts, cap screws, studs, pulleys,
bearings, steel springs, or any other parts, shall be used in
standard engineering practice.

. Foundations shall be of concrete, or concrete mat, allowing one
inch for grouting, the surface shall be level in every direction.
This foundation shall be isolated from disturbing vibration caused
by extraneous forces.

5. Main Frame or Base ghall be bolted by four foundation boltsg, one
at each cormer.

6. The main shaft of the machine shall rotate at a rate of 327 rpm with
a tolerance of plus or minus 1 rpm. Direction of rotation shall be

counterclockwise as observed while facing machine at timing box side.

21
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lo .

11.

13.

1k,

15.

16.

The automatic cut-off shall release the belt shifter after 600
revolutions. The machine shall then be stopped within two and
one-half revolutions by the automatic application of the brake
at the same time that the cut~off shall have releassed the belt
shifter. .

Each machine shall be driven by squirrel cage electric motor of
not less than 2 hp, connected to it by belt, either in one stage
or by medium of one countershaft. This motor shall not be used
as prime mover for any mechine other than a testing machine.

Bolts and fixtures shall be kept well tightened.

The transmission belting shall be kept in good condition and shall
be periodically scraped and dressed, so as to prevent slippage.
Endless belting with properly glued joints shall be used.

The moving parts shall be kept greased and oiled to ensure free
movenent.

Bearings shall be adjusted or renewed when clearance permits a
perceptible knock or play.

The machine shall be kept in adjustment conforming to the dimen-
sions on Assembly Drawing No. 1¥. (See original publication for
Drawings.) When the eccentric is in high position, the common
vertical through the centres of the lower and upper rocker arm bear=-
ing shall intersect at 90 degrees, the horizontal through the centre
of the main shaft.

A tolerance of 1/16 inch shall be allowed on the dimensions in this
Drawing No. 1 except in the case of the centre distance between
upper and lower rocker arm bearing, where the tolerance shall be
limited to plus or minus 0.005 inch. Tolerances here refer only to
ad justment dimensions. Table in any position shall be horizontal
in the direction perallel to the msin shaft and the two rocker amm
shafts.

The Main Frame or Base, msin shaft bearing housings and lower rocker
arm bearing supports shall be cast 1n one piece of grey cast iron
conforming to Drawing No. 2. Casting shall be machined where con-
tacts are made with parts attached to it. Holes shall bhe drilled
and tapped for various connecting parts, all as shown on Drawing No.
2 above-mentioned.

Timing Box Bracket shall be of grey cast iron as shown in Drawing
No. 3, machined where contacting Main Frame and Timing Box. This
bracket shall be attached to Main Frame by two 1/2 inch x 1 inch
standard cap screws with hexagon head. .

22
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17. Shaking table and eccentric housings shall be of cast aluminum
conforming to Drawing No.4 all to be machined where contacting
other parts. Item No. 4, eccentric housings shall be cast in two
separate aluminum castings machined where contacting other part.
Item No. 4 shall be bolted to item No. 3 by two standard hexagon
head 5/8 inch by 7 inch long bolts. Shaking tsble assembly shall
be connected to main shaft through eccentric adapters by two SKF
bearings number 6222,

18. Clamping device shall be as per Assembly Drawing No. 21 and details
per Drawings Nos. 22 and 23.

Note: % Send request to the National Research Council of Canada,
Ottawa, Canada, for "Standard Specifications for Quebec Standard
Asbestos Testing Machine."

Testing Boxes

A set of Testing Boxes shall consist of three boxes, a pan and cover,
all of cast aluminum, ss per Drawing No. 19.

Inside diameter of all boxes and pans shall be 14-3/h x 24-1/2 inches.

Total over-all height of the four nested boxes without cover shall not
be less than 14-9/16 inches nor more than 14%-5/8 inches.

1st. box with 1/2 inch opening screen cloth properly attached - over-all
~ height 3-3/4 inches.

2nd. box with a It mesh screen properly attached - over-all height
3-21/ 32 inches.

3rd. box with 10 mesh screen properly attached - over-all height
3-5/8 inches.

Pan with 20 gauge g.s. sheet attached to bottom - over-all height
3-17/32 inches.

Screen cloth to be attached to boxes with 1/8 inch f£flat head stove bolts
and nuts, as per Drawing No. 19, using 20 gauvge galvanized strips between
screen cloth and bolt heads.

Specifications for Testing Screens

The screens for the Quebec Standard Testing Machine, Model 2 shall con-
form to the following specifications:

Dimensions

Length: 25-3/% inches
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Width: 16-1/16 inches

Mesh Opening: 1/2 inch screen = 0.500 in.; U4 mesh = 0.187 in.;
10 mesh = 0.053 in.

Wire Diameter: 1/2 inch sereen = 0.105 in.; L mesh = 0.063 in.;
10 mesh = 0.04T in.

Note: The 1/2 inch sereen shall have 42 holes formed by the 143
wires on length; 26 full holes formed by 27 wires on width.

Tolerances . ;

On wire diameter: 0.001 inch

On mesh opening ¢ An average tolerance of +2 per cent and -3 per cent
shall be allowed, provided that a maximum tolerance

of plus or minus 5 per cent shall not exceed 5 '
per cent of the total number of openings.

Material

The screens shall be woven from a hard drawn brass wire of the camposi-
tion 80-85 per cent Cu and 20-15 per cent Zn.

Weave

The 1/2 inch screen and the 4 mesh screen shall be woven in such a
menner that the warp and shute wires are securely interlocked at
intersections. )

The 10 mesh screen shall be woven by the "Double Crimped" process.
General
Sereen cloth shall lie flat and rigid and shall be free from wrinkles.

Cloth shall be cut in such a manner that the shute wire forms the lopger
dimension.

The 1/2 inch screen shall be attached to the screen box in such a manner
that 24 full openings are formed with 25 wires; there will then remain
1/16 of an inch on each side between the inside of the box and the last
wires.

2k
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B-2

RO-TAP SCREFN ANALYSIS

Scope

This procedure covers a dry sieve analysis, by epparent length of
fibre, of asbestos fibre grades other than Groups 1, 2, and 3.

Apparatus »

1.

Sieve Shaker - See notes

W. S. Tyler Ro-Tap Testing Sieve Sheker for 8-in. diameter sieves.
The machine shall be equipped with Sieve Supporting Plate and
Cast Iron Cover fitted with a rubber plug (Specification: No. 9
Neoprene) .

Number of taps per minute shall be 154 + 4 when operating at a
speed of 285 + 5 rpm. The shaker should be mounted on & suitable
firm foundation, preferably concrete.

Sieves - The following Tyler Standard Mesh Sieves or U. S. equiva-
lents shall be used for the various groups as follows:

Group U Grou
¥Full height 3 mesh Full height 4 mesh

" 11 LI- 11 1" 1 6 114
" 13 6 11 * 1" n N lo n
tn it lo 1 1t i 20 14
1t 114 20 1" 1t 1" 35 1t
rt 1" 35 11 31 1t 65 11
14 1" Pan n 1t Pan

% This 3 mesh is used as a breaker and since there is no U. S.
equivalent for this screen size, a 3-1/2 mesh may be used.

Group 6 & TD Groups 7 & 8 except TD
Full height 6 mesh Full height 6 mesh
1t 1 10 114 1 " lll- 1
te 4 l)-l- tr n " 20 "
1t 11 20 11 n n 28 1
1 1 11 1 " .
1n 1t gg 1 1 " gg A

n 11 Pan 1 " Pan

26
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3. Tyler Automatic Timer, Model 8063-B or equlvalent with an accuracy
of + 5 seconds.

L. Scale sensitive to 0.1 gram.

Sampling
In accordance with (A-1) "Method of Sampling and Preparation.”

Sample Size

éroup L _ 50 grams
Group 5 5 "
Group 6 including 7D o "
Group T except TD 00 ¢
Group 8 00 "

Test Duration

Group k4 ‘ 10 minutes

Group 5 0 "

Group 6 including TD o "

Group 7 except TD 3 "

Group 8 ' 30 "
Procedure

The required weight of the representetive sample is placed on the top
gieve of the nesting. The cast iron cover is set in place and the sieve
assembly is then placed in the shaker and locked in position. By means
of the automatic timer the sheker is started and allowed to run for the
required test period. The fibre on each screen is weighed to the
nearest 0.1 gram.

Report

The screen snalysis is recorded as the percentage of material retained
on each gieve and in the pan. Allowable error in the total should not
exceed ¢+ 1.0 per cent.

27

BIRD 005338




Notes

1. Plate Support should be set to give a clearance of 3/32-inch +
l/32—inch between top of cast ilron cover and bottom of stops on
Carrying Plate. (See A on Figure B). This clearance is
sufficient to allow the screen assembly to be easily set in place
and to rotate freely when shaker is in operation. It is important
that this gap be checked periodically in order to maintain proper
sieving action.

2. The height of the stopper above the top of the cast iron cover
plate should be l-inch + 1/8-inch (A plus B on Figure B) measured
with hammer resting on stopper. With a new stopper this measure-
ment should be taken only after machine has been in operation for .
a few hours and should be set as closely as possible to the
maximum setting of 1-1/8 inch.

3. Clearance between push rod and hammer in lower position shown at
E on Figure B should be 1/16 inch - 5/32 inch. It is necessary
to meke periodic adjustments to compensate for wear. This may be
done by using an adjustable push rod. (See Figure A).

28
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B-3

ATR CLASSIFICATION

Scope

1. (a) This test indicates the relative proportions of dust (less than
40 microns), fibre, and granular material (rock) in a sample
of milled asbestos fibre.
(b) The percentage of these components in milled fibre furnish a

guide to its cleanness and general degree of effectiveness when i
used in asbestos-cement products.

Apparatus
2. (a) Balance (sensitivity 0.0l gm). ;

(b) Stop Watch.

(¢) Rectangular Metal Scoop, 1-3/4 x 7 x 1-1/2-in.

(8) Six Inch Classifier with Mechenical Agitator and Accessories.
(Refer to Figure 1, page 3). Also refer to construction
details (Figure 2, Figure 3, Figure k4).

(e) Orifice #3, 0.415-in. diameter.

(£) Brass Tube 5 mm inside diemeter, 3-in. long.

(g) Rubber Stopper to fit small end of separator.

(h) Wire 12-in. long (bent in hook shape at one end, see Figure 2,
page 4).

(i) Hose or Leather Strap 15-in. loﬁg. E
(3) 28 Mesh Tyler Standard Screen, 8-in. dismeter.

(k) 35 Mesh Tyler Standard Screen, 8-in. diameter.

(1) Pan, 8-in. diameter, for above screens.

(mn) Ro-Tap Sieve Shaker.
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Sempling
3. According to (A-1) "Method of Sempling and Preparation."

Procedure

L. (a) Sample Sample Air Test *¥Ro-Tap
fron Weight Jet Time Screen Time in

Group  in gms Type in Min. Mesh Min.

3 5 Tube 9 35 1
L 10 Tube 9 35 1
5 10 Tube 9 35 L
6 10 Tube 9 35 1
7 10 Tube 9 28 1

# Ro-Tap without haumer.

(b) Push the 5 mm diameter brass tube through the rubber stopper
S0 that it does not project more than 1/8-in. beyond the
small end of the stopper. Insert stopper in small end of
separator and clamp firmly in place, in such a manner that
this jet can rotste freely. Attach the radius arm of the
agitator to the jet, and comnect the jet to the flange
containing the #3 orifice, by means of a 3-ft. section of 1/h-in.
or 3/8-in. diameter rubber tubing.

(c) Charge the sample to the clagsifier by means of the
rectangular scoop, then start agltastor and turn on the
compressed air and adjust the pressure so as to register
1.0 cm on the mercury manometer. Adjust water manometer to
8.0 cm and raise the mercury mancmeter to 15.5 cm. Start the
stop watch. At three minute intervals shake the separator by
striking it sherply with the short length of rubber hose or
strap. Care must be taken to never strike the 6-in. diameter
cylinder connecting the two cones.

(4) At the end of the time sllotted for the fibre under test (see
table) shut off the air and place screen (35 or 28 mesh) and
pan under the separator. Remove the rubber stopper and let
the fibre fall onto the screen. If it chokes in the opening,
loosen it with the short length of wire used expressly for that
purpose.
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(e)

(£)
Report
5. (a)

(v)

Shake down the dust and rock on a section of the screen not

covered by fibre, by rapping the two sides of the cone. Blow

any remaining residue in the jet onto the rock laden section
of the screen, using an air pressure of not more than 1.0 cm
of mercury.

Place the screen and pan in the Ro-~Tap sjeve shaker and run
for one minute without using hemmer. Weigh, to the nearest
0.01 gm, the material on the screen, and record as fibre.
Weigh the contents of the pan and record as the granular
content. Obtain the dust content by difference between the
original sample weight and the combined weights of the fibre
and granulsr contents.

Report the results in per cent.

An example of the test resulits on a 6D fibre would be as
follows:

Fibre (+40 microns) 41.66
Dust (-0 microns) hé.l4t
Granular 12.0
100.0
34
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B-I

SUTER-WEBB CRUDY FIBRE PREPARATION

Scope

1.

This method covers a procedure for preparing asbestos samples
containing crudy bundles of fibre to permit the teking of the
representative 200-mg specimen samples required for determining
the mean length and length distribution by the Suter-Webb Comb
method.

Qutline of Method

2.

A 25-gm sample of the crudy fibre is passed through rolls to flatten
and part the hard and tight crudy bundles of fibre, then placed in
sn air opening apparatus to fiberiZe and disperse the flattened
bundles to produce a sample which is homogeneous in character. The
surface area of the resulting fibre is to be 4000 + 300 sq cm per
gm, reasonably free of hard, crudy bundles of fibre, and suitable
for taking the representative 200-mg sample for the Suter-Webb comb
test. The surface area objective of 4000 t 300 sq om per gm is
obtained by "trisl and error", but Section 6, covering the proce-
dure, will indicate a method for obtaining the objective for fibres
of different character.

Description of Terms

3. (a) Fiberized - Opening crudy bundles of fibre into thinner cross-
sections.
(b) Surface Area - As measured by the air permeability method based
on D'Arcy's Law.
Apparatus
4. (a) Rolls and tray.as illustrated in Figure 1.

(b) Air opening apparatus as illustrated in Figure 2.

(¢) Balance sensitive to .l-gm, and having & range of at least O
to 25-gm.
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(d) Stop Watch.

(e) Paint brush, 2-in. or equivalent.
(f) Forceps.

(g) screen, Tyler 10-mesh or eguivalent.

(h) Surface area apparatus.

Sampling

5. (&) Sample - The samplg.shall be the laboratory test sample as
prescribed by the .(A-1) "Method of Sampling and Preparation,” '
or other asbestos fibre sample.

(v) Specimen for Preparastion - The 25-gm specimen sample shall be
derived from the laboratory test sample. Quarter the labora-
tory test sample ﬁbgn t0 approximately 25-gm as prescribed by
the procedure "Sampling and Prepsration of Fibre," Part 2, (a)

through (g).

6. (a) For average unmilled or semi-milled crude grades of asbestos
containing s large percentage of crude fibre bundles:

Note l: Applicable only to those crude grades containing
fibre bundles which are easily opened, otherwise follow
procedure described in paragraph 6 (c).

(i) Spread the 25-gm specimen sample evenly on the galvanized
sheet tray so that the fibre is one inch from all edges.
Pass the fibre-covered tray slowly through the rolls. The
pressure exerted by the rolls to be such that the fibre-
free end of the tray is firmly gripped by the rolls. Any
large pieces of crude which may prevent the tray fram being
drawn through the rolls should be fiberized by hand and
replaced on the tray. Remove any fibre adhering to the
tray, top roll and rubber scraper. Take the flattened
fibre and by passing it through the fingers locate and open
any compressed or crudy bundles of fibre. Special care
should be tsKen to fiberize the large diameter pieces of
crude by flexing or brooming the ends, thus making them
amengble to air opening. At least 15 minutes should be
allotted to this operation.

(ii) Shake and fluff the flattemed fibre, then put loosely into
the can of the air opening apparatus. Distribute the fibre
evenly over the bottom of the can. Fasten the 1id securely.
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Attach the 1/8-in. nozzle to the bottom of the can and
place the hood with the perforated plate in position on
top of the 100-mesh screen. Open the air valve quickly
to a pressure gauge reading of 20 psi., After two minutes,
close the air valve.

(i1i) Remove the fibre from the can and again place on the tray
and pass it through the rolls in the same manner as be-
fore. Again pass the fibre through the fingers, pulling
gpart the flattened fibre. A few large diameter pleces
of crude may still be present and these are to be fiber-
ized by hand. Five minutes is to be allotted to this
operation. !

(iv) Shake and fiuff the flattened fibre, then put loosely into
the opener can and air open for two minutes at 20 psi.

(v) Remove the fibre from the can and carefully pull spart any
entangled fibre. With a brush clean the air filter twill
on the 1lid by cleaning only a small areg at a time to
prevent the fibre from balling. Distribute the fibre from
the twill evenly over the air-opened fibre and mix thor-
oughly. ”

(vi) Test for surface area. If the surface area should be
higher than 4300 sq cm per gm, reduce the air blowing
schedule. Should it be lower than 3700 sq cm per gm,
increasse the air blowing schedule. Visually inspect the
fibre for crudy bundles. An acceptable prepared fibre
should be reasonsbly free of hard, crudy bundles of fibre.

" (b) For crudy or splintery milled fibres:
- (1) Proceed as in (1) of Part 6 (a).

(11) Pollow step (ii) of Part 6 (a) with the exception that the
gir flow is maintained at 15 psi for 1-1/2 minutes.

Note 2: When required, fibres in this class may be air-
opened to a surface area of 8000 + 500 cm®/gm to condition
any tight crudy fibre bundles present by blowing with air
at 20 psi for two minutes. Any hard bundles remaining,
after a surface area of 8000 + 500 cuw/gm has been develop-
ed, shall be sorted out and fiberized by hand or treated
separately in the sir-opening device. Use procedure
described in Part 6 (c) for fibres containing a profusion
of tight, hard bundles.

(ii1) Remove the fibre from the opener can and proceed as per
steps (v) and (vi) of Part 6 (a).
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(¢) For ummilled or semi-milled crude grades of asbestos containing
a large percentage of very hard and tight crudy fibre bundles
and considersble magnetite:

(1) Proceed es in (i) of Part 6 (a). Fiberize only the large
crudy fibre bundles vhich can be hand opened without effort.

(ii) Sheke and fluff the compressed specimen sample by hand,
then form into a cone. Starting from the top of the cone,
remove the fibre in small portions, using forceps. The
remaining crudy bundles will end up at the bottom of the
cone. By hand, fiberize all the crudy fibre bundles and
spread over the sample.

(iii) Place the sample on a 10-mesh Tyler sieve, or equivalent s
and shake for 15 seconds. Set aside the minus 10-mesh
material, which will contain, besides fibre, most of the

magnetite.

(iv) Place the plus 10-mesh fibre in the air opener cam and air
open in the same manner as step (ii) Part 6 (a) for three
minutes at a pressure of 20 psi.

Note 3: Use air flow for four minutes at 20 psi for grades
containing a profusion of hard crudy bundles, which are
difficult to open.

(v) Proceed as in (v) Part 6 (a). A small amount of magnetite
and a few crudy fibre bundles may report on the bottom of
the air opener can. If so, combine with the minus IO0-mesh
material.

(vi) Spread the minus 10-mesh material on the tray and pass
through the rolls. Pull apart and fluff any flattened or
hard crudy pieces of fibre and add to sample. Mix sample
thoroughly.

(V’ii) As most of the magnetite is loosely held in the sample, it
is considered necessary to remove the major part of this
granular material as it is likely to cause erratics in the
combing results. Most of the magnetite can be eliminated
by the following procedure: Thoroughly shake and fiuff
the prepared fibre by hand and form into a cone. With
forceps starting at the top of the cone take small portions
of fibre and set aside. Most of the magnetite, with a
small amount of fibre, will end up on the table at the
bottom of the cone. With the brush pick out the fibre and
mix with the prepared sample. Discard the magnetite.
Repeat the coning and fibre removal operation. A small
amount of magnetite will still remain in the sample, but not

L3
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suffiecient to affect the reproducibility of the Suter-Webb
sorter test.

(viii) Teke surface area test, then proceed as in step {vi) Part

6 (a).
Report

T. Record the procedure finally adopted to prepare a given sample, and
the surfsace area of the fibre tested, on the Suter-Webb report form
for future reference.
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B-5

SUTER-WEBB COMB

i
i
!
o
\
t

Scope

1.

This test is intended primarily for determining the weighted mean
fibre length of a sample of asbestos containing few or no crudy
bundles of fibre.¥* In addition, the data obtained in the test can
be used to calculate the percentage of fibre by weight in each ' !
1/8-in. length group. These in turn can be used for a detailed
study of length distribution. This test is usually performed only
on textile grades.

Description of Terms

2.

Qutline of Method

(a) Weighted Mean Fibre Length - The average length of all the
fibres in the sample, based on weight-length data.

(v) Crudy Bundles - Many fibre filaments still grouped together as
hard, unopened bundles.

* The treatment for asbestos samples contalning s high percentage
of crudy bundles is explained in the test method titled (B-k)
"Suter-Webb Crudy Fibre Preparation.”

3.

A sorting apparatus consisting of parallel combs spaced at 1/8-in.
intervels, is used to align the fibre in a 200-mg specimen. The
fibres are paralleled in the series of combs in such a manner that
all fibre lengths are grouped from a base comb. The different
lengths are separated by dropping combs consecutively and the fibres
in each length group are collected and weighed. From these data
the weighted mean length and length distribution can be calculated.

Appsratus i

h’.

The following alternative pieces of equipment may be used:

() (1) The Suter-Webb Comb Sorter modified for combing asbestos
fibres, with accessories, supplied by Alfred Suter Company,
200 Fifth Avenue, New York 10, New York, U. S. A.

(a) (2) The Turner Comb Sorter, with accessories, supplied by .

Turners Asbestos Fibres Limited, Faulkner House, Faulkner
Street, Manchester 1, England.
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(b)
(e)
(@)

(e)
(£)
(e)
()
(1)

Sampling

Fibre grippers (as supplied with Turner Comb Sorter).

Hend comb (as supplied with Turner Camb Sorter),

Analytical balance having a range of at least 0 to 200 ng
(sensitive to 0.1 mg).

Tared watch glasses or slides for weighing.

Sempling board (Figure 2).

Velvet covered plate (as supplied with Suter-Webb Camb).

Dissecting needle. )

Tweezers.

5. Test Specimen

(a)

(b)

(e)

()

(e)

(£)

(=)

(n)

As many 25-gm comb sorter samples as are required shall he
derived from the laboratory semple in accordsnce with (A-1)
"Method of Sampling and Preparation.”

Only one comb sorter specimen shall be derived from each 25-gm
sample.

The tests specimen is then derived from the 25-gm comb sorter
sample in the following manner (see also Schemstic Presentation.
Section 5 lettering corresponds with the Schematic lettering

Figure 1).

Divide the 25-gm sample into ten equal piles in two columns
of five.

Divide each pile in one operation into two equal parts, and
discard the inner piles, the total weight remaining then being
gpproximately” 12-gm.

Recombine and mix the remaining piles and again divide into ten
piles in two columns of five.

Divide each pile in one operation into two equal parts and
discard the outer piles, the total weight remaining then being
approximately E—gm.

Recombine and mix the remaining halves and divide into five
piles.
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(1) Divide each pile in one operation into two approximately equal
parts and discard one row of piles, the total weilght remaining
then being approximately 3-gm.

(3) Take approximately 200-mg from each pile of the remaining piles
to make a total of l-gm.

(k) Spread the l-gm sample in a thin layer over the ares of 8-in. x
8-in. on the sampling board in such a manner that pinches can be
taken from all parts. Any entangled fibhre and crudy bundles
should be carefully separated with dissecting needle and tweezers,
and distributed over the area of the board. From each of the
five marked areas take & tuft of fibre, to make a total weight
of 200 + 1l~mg.

(1) A1l sampling and measuring should preferably be conducted at
uniform temperature and humidity in accordance with (A-1)
"Method of Ssmpling and Preparation.”

Tegt Procedure

6. (a) Taking the whole of the 200-mg specimen, arrange the fibres in
a parallel ovael bundle between the finger and thumb of one hand,
with the fibre ends corresponding to form an even head.

(b) Grip the fibre ends in this head with grippers. The ends of the
fibre must extend into the grippers to the same extent as the
leather pad on the lower jaw of the grippers.

(c) Withdraw the tuft of parallel fibres held by the grippers,

‘ lengthwise from the remainder of the specimen, and comb them
with the hand comb to remove any adhering fibres which are not
proyerly gripped.

In combing by hand, the camb is inserted alternately fram sbove
and below the tuft held in the grippers, starting near the free
ends of the tuft and working progressively, in approximately

1/8-in. steps, towsrds the grippers. Not more than ten strokes
of the comb in all should be made on any one tuft. '

(d) Straighten the tuft of fibres, which finally remains in the grip-
per, gently with finger and thumb and lay them acrose the banks
of combs in ‘the sorter, with the jaw of the fibre gripper held
lightly against the pins of the last comb, and gently press down
the fibre tuft using the depressor, to not more than half the
depth of the pins.

(e) When laying fibre across the combs, keep the grippers horizontal
so that the slight downward movement required to engage the
fibres with the pins of the comb does not involve tilting the
grippers.
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(£)

(e)

(h)

(1)

(3)

()

When the fibres are held in the pins of the combs the grippers
can be released and removed, and the first application of the
depressor should include the fringe of fibres which project
from the last comb,

When so laid, the fringe of fibre should protrude 0.10 to 0.1l
inches beyond Tthe first comb.

Recombine the loose fibres, geparated on the hand camb, with the
remainder of the specimen, and repeat steps 6 (a) and 6 (e) until
the specimen has been transferred to the combs in the sorter.
Fibres too short for insertion into the combs are cambined with
the knots in 6 (g).

In the process of hand combing, small knots of fibre, caught in
the comb teeth and impossible to disentangle into parallelism,
may be formed. Do not place these in the comb sorter but get
them aside until a later stage in the procedure.

When 211 the fibres which can be parallelized have been placed
in the comb sorter, turn the sorter around so that the combs
nearest the operator are those which do not contain any fibre.
Lower these combs successively until the longest fibres are seen
protruding from the next comb.

Using the grippers, withdraw the protruding fibres. Collect the
fibres which have been withdrawn and roll them on the velvet-
covered plate.

Lower the next camb and withdraw the next group of fibres.
Repeat this procedure until the last comb is reached. When the
fibres projecting from this comb have been removed collect the
fibres vhich remain entangled with the comb, combine them with
the knots of fibre set aside earlier (Parasraph 6 (g)). Any
fibres on and around the sorter are collected and also combined
with the knots. The groups of fibre, with short spacing between
groups, are now on the velvet-covered plate.

Weigh the groups of fibre and also the short fibres that could
not be placed in the combs. If the sum of the weights differs
from 200-mg by more than 10-mg the test is repeated. Other
weighing sequences are permissible providing there is no loss
of fibre.

Calculations and Report

7.

(a) The mean group length of the fibres remaining on the last comb,

together with the knots and fibre that could not be placed in
the combs, is taken as 1/16-in., the length of the fibres with-
drawvn by the grippers with one comb raised is 3/16-in., with two
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(b)

(a)

combs raised is 5/16-in., and so on. The weighted mean fibre
length of the whole specimen is calculated to the nearest
0.01-in., using the following formmla:

Weighted Mean Fibre Length =

Mean CGroup Length x Group Weight
Tatal Welght Collected

For each lsboratory sample meke two detemminations for weighted
mean fibre length. If the difference between the two results
is greater than ten per cent of their average value, a third
test should be made. In the event of agreement with one of the
first two tests, the disparate result is rejected. If the
third result differs from the mean of the first two results by
more than ten per cent, the whole test, including the sampling
from the laboratory sample, is repeated.

The mean of the two accepted results is the weighted mean fibre
length of the sample. Report to 0.01-in.

The percentage weight of fibres in each l/8-in. length group
may be plotted to illustrate the fibre length distribution.
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FIGURE 1

PROCEDURE FOR _TAKING A COMB SORTER SAMPLE

gSCHEHATIC!
5 -10 1b
A, BULK SAMPLE 7 (2% - &% kg)
For example 5 - 10-1b D
(2% - 4% kg) Set aside

or discard

B. Remove from the bulk
sample, by coning and
quartering, a test
sample of 8 - 12 oz

(230 - 340 gm)

8 - 12 oz
(230 ~ 340 gm)

C. By further coning and
quartering the test
sample, remove as many
25 gm specimens as
required. Each of
these is to be dealt
with as described in
D « K below,

/5&
O'O

D. Divide the 25 gm into
ten equal piles in two
columns of five

g

OOOOO<>b<>

00000

.
E. Divide each ptile in O l@ @: O
one operation into two O ‘@ @[ O 12 gm after
e, porce; and Giscard Q@ B 0O wsse
O'@ @ O
Oﬁb@h@
Discard V
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F,

Recombine and mix the remaining piles
(total weight 12 gm) and again divide
into ten piles in two columns of five

Divide each pile in one
operation into two equal
parts and discard the
outer piles,

Recombine and mix the
remaining halves and
divide into five piles.

1.

Divide each pile in one

"operation into two equal

parts and discard one
row of piles,

Take approximately

200 mg from each of the
remaining piles to make
a total of 1 gm,

Spread the 1 gm on a
clean sampling board
(see notes and diagram)

Discard

and from each of the five marked areas
take a tufg, to make a total weight
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FIGURE 2

COMB SORTER TEST

SAMPLING BOARD FOR

SELECTING FIVE TUFTS FOR

FINAL 200 Tlmg TEST SPEGIMEN

Board to have smooth surface, preferably black,
and marked in white as shown.

Edge moulding to be smooth and finished black. ‘

A '7'
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7
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4
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CHRYSOTILE ASBESTOS FIBRE i
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c-1

BAUER-McNETT WET CLASSIFICATION TEST FOR ASBESTOS FIBRE
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Printed in U.S.A.

Revised and adopted by:

ASBESTOS TEXTILE INSTITUTE - 10/7/65
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C-1

BAUER-McNETT CLASSIFIER

Scope

l. To determine the length distribution and fines content of milled
asbestos fibre by wet classification employing the Bauer-McNett
Fibre Classifier.

Apparatus

2. (a) Bauer-McNett Fibre Classifier 203-A or 203-C:L preferebly
equipped with vacuum suction cups for drainage, similar in
design to that shown_ in Appendix I, or on page T of the
Service Manual 203-C" (See diagrams in Appendix II for identi-
fication of classifiers' parts).

Note 1t Drainage through musliin filter ecloths or 200 mesh
Tyler Sieve (325 Mesh for float products) is acceptable.

(b) Accessories:
(1) Balance (Sensitivity 0.01 gm).
(2) One 1000 ml. besker and stirring rod.

(3) Filter papers, Reeve Angel No. 2302, or equivalent, to fit
suction cups on classifier.

Alternative - 325 mesh screen cloth filter mounted in a
suitable metal ring may replace filter papers (See Note 5).

(4) sSoft rubber scraper as shown in Appendix IIT.

(5) Rubber hose, 1/k-in. bore, with control valve nozzle for
rinsing classifier screens and tanks with filtered water.

1 Currently supplied classifier Model 203-C and service manuals for the
installation, operation and maintenance of Models 203-A and 203-C are
available from the Bauer Brothers Campany Ltd., Brantford, Ontario,
Canada.

2 Has been found satisfactory for this purpose.
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(6) Drying oven (conmvection type, or mechanical dramght), or
infrared drying unit.

(7) Bell timer, or stop watch.
(8) Automatic overflow alarm as shown in Appendix IV.

(9) Optional Accessory - Automatic clearing device on the
fourth tank, as shown in Appendix V (See Note 3).

(c) Water Sugplx'- Provide a suitable filtering device on the water
supply to ensure a constant flow of clean water to the classifier
and rinsing hose.

Sample Weights, Screen Sizes and Test Duration

FIBRE GROUP SCREEN SIZES SAMPLE DURATION OF

Q.AM.A, NO, (TYLER MESH) . WwoT (gM) TEST (Mins)
3. (a) 3,k4,5, 6& 7D 4, 14, 35, 200 10 20
(b) Other 7-Group Fibres 14, 35, 100, 200 20 20
(¢) "Floats" 80, 325 20 30

(d) For reference Tyler, U.S. and British Standard equivalent sieves
are listed below:

Tyler Series U.S. Series British Standard
Mesh Opening Mesh Opening Mesh Opening
4 0.185 * L 0.187 "
1 0.046 " 16 0.0469" 1k 0.0kTh"
35 0.0164" Lo 0.0165" 36 0.0166"
8o 0.0069" 80 0.0070" 85 0.00T70"
100 0.0058" 100 0.0059" 100 0.0060"
200 0.0029" 200 0.0029" 200 0.0030"
325 0.0017" 325 ¢.0017"

(e) Screen cloth must be double lock, double crimp style, with the
warp in the vertical direction.

Sample Preparation

4, Select samples in accordance with (A-1) "Method of Sampling and
Preparation”, test duplicate samples.

Procedure
5. (a) Select screens specified for the fibre grade being tested and

set in place msking certain that the baffle plates are in their
slots behind the screens.
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(b)
(c)

()

(e)

(£)

(g)

(h)

(1)

(3)

Insert the rubber stoppers, and fill the tanks with water.

Start the agitators to rotate at 540 + 4O rpm and agjust the
water valve to give a flow slightly in excess of 3.0 U.S. gallons
per minute. This rate of flow is achieved when the overflow
from the constent head tank is pencil size.

Add the test sample to 800 ml. of water in a 1000 ml. beaker
and stir until the asbestos is thoroughly dispersed.

Pour the slurry into the first tank (tank with the coarsest
screen mesh) and wash out any fibre residue in the besker with
clean, filtered water. Set the timer for 20 or 30 minutes,
depending upon the sample under test.

During the operation, centre the Tilter papers, previously
weighed to the nearest 0.0L gm. at room conditions, in suction
cups on the supporting screen. Mark the weight of the filter
paper, sample designation, classifier screen mesh, and other
pertinent data around the outside edge of each filter paper with
a soft black peneil before inserting into the suction cup,
placing the writing against the supporting screen. Wet the
filter paper and clamp into position.

Close the main vacuum valve and open each vacuum cup valve.

Note 2: It is advantageous to perform the above two steps during

the time in which the classifier tanks are initially being filled.

Watch screens carefully during the test, and if any tank appears
to overflow clean the screen surface with the soft rubber scraper
shown in Appendix III. '

At the end of the test period, stop the impellers, shut the

water, and open the main vacuum valve until a vecuum of approxi-
mately four inches water gauge is attained. Remove the drain
plugs from each tank; and progressively increase the vacuum to

the maximum desired. Failure to perform this operation slowly, or
to remove all the drain plugs before any one tank is completely
dreined, may cause rupture of the filter papers.

During draining, remove the screens and place them in their
respective tanks. TImmediately after a tank hes been completely
drained, carefully wash the screen and tank using the rinsing
hose to ensure that all remaining fibre, including entrapped fibre
and particles deposited behind the screen, are washed into the
filter cup.
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(k) When all the fibre in a tank is deposited into the cup, and the
cup itself has drained, close the cup drain. Failure to close
the cup drain after washing down and emptying the tank causes
atmospheric air to enter the vacuum system and substantially
lowers the vacuum of the systenm.

(1) After closing the cup valve, open the cup and remove the filter .
paper with its classified sample fraction, and dry to constant :
weight at 220° + 50F, under an infrared unit, or in a drying i
oven.

(m) After all the fractions are dried and allowed to return to room
conditions, weigh each paper and fraction together. Obtain the
net weight of the sample fraction by subtracting the initial
weight of the filter paper and record as a percentage. The
amount of -200 mesh (or =325 mesh) in the original semple is
ecaleulated by subtracting the cummlative weight of the fractions
retained on the filter papers from the original weight of the
sample (See Note 6 concerning crudy fibres).

Results and Sample Calculations

6. Below is an example of a typical 5~Group fibre Bauer-McNett classifi-
cation with caleculations:
Sample: 5-Group, 10 Grams, 20 Minutes
Screens (Tyler Mesh): L pe. 35 200 Mesh ,
Wgt. Retained (Gms) 0.5 1.3 1.9 1.h |
Minus 200 Mesh 10.0 - (0.5 + 1.3+ 1.9+ 1.4) = %.9 Gms ;
Regults: |
Screens (Tyler Mesh) 4 pr 35 200 200 Mesh
% Retained 5.0 13.0 19.0 k.0 L9.0%

Accuracy

7. (a) 1If the corresponding individual percentages obtained for each

screen fraction differ by more than five units of percentage, make
a third test. Average the results of two acceptable tests and
report average.

(b) To obtain desired accuracy, the followlng general precautions
should be cbserved:

(1) It is important that all material be washed from the tanks

into the filter cups; and that the filter papers are handled
with care.
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(2) For better accuracy and reproducibility a water temperature

(3)

(1)

of 70 + 20°F is recommended.

When the classifier is not in use, tanks should be kept
full of water to prevent deposits from forming on screens.

To obtain prescribed accuracy screens should not be clesned
during a classification, unless tanks tend to overflow.
Test results may not be reproducible when screens are
cleaned frequently and at irregular intervals during the
test.

Note 3: At many lsboratory locations, the use of an auto-
matic clearing device on the fourth tank, similar to that
shown in Appendix IV with the motor connected in series
with the micro switch of the overflow alarm or on a separate
switch, has been found to eliminate the necessity for clean-
ing the screen. :

Note 4: At some lsboratory locations, the use of stainless
steel screen cloth has been found to give reproducible
results over a longer period of time.

Note 5: When classifying very fime products, use filter
pepers for better accuracy.

Note 6: In the case of crudy fibres, the classified frac-
tions may be retained for examination; and the percentage
of crudy bundles and rock particles determined by an
approved method.

(c) The following precautions apply to Model 203-A classifiers only:

(1)

(2)

(3)

Screens should be checked regularly (at least once every
operating shift) for damsge, holes, warped frames, etc.
Likewise, the rubber gaskets should be examined and replaced
if defective as this is frequently the cause of sbnormal
minus 200 mesh results. The clamping screws should be
turned tight enough to hold the screen plates firmly against
the tank; but if turned teoo tight, or not uniformly, the
screen frames may be permanently warped out of shape causing
leakage past the gaskets.

The normal sgitator speed (540 + 4O rpm) should be checked
daily, and the belts should be inspected to prevent slippsage.
The use of positive traction belts and sprockets is
recommended.

The equipment must be lubricated and masintained as described
in Service Manuasl 203-A.
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(@) The following precautions apply to Model 203-C classifiers
onlys:

(1) Screens should be checked regularly (at least once per
operating shift) for demage, holes, warped frames, etc.

(2) The equipment must be lubricated and maintained as described
in Service Manual 203-C.
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IDENTIFICATION OF CLASSIFIER PARTS MODEL 203-C

V-1l. The following diagram and parts list

will facilitate identification and
ordering of replacement parts for the
Bauer-McNett Fibre Classifier.

V-2. Ordering:

APPENDIX IT j

. P (2) of (2
V-3. To expedite serviges,e the) of (2)

following inforrmation should
be supplied with your order:

a) Serial No. and model No. of
Classifier.
b) Mame of part

1t 3 n
c) No. of part }Egggrg;"llrts List
d) Quantity needed

®
i @
i
Seen » T4 g E‘___%
Wi;‘;l Lt
h o
) 91'“ 'Y
) : ]
L)
£ 2 \ (- ()
) N o]
O : N o f7
e 5 13 ssirmjox. 0
7 { —® .
o e 5
{
\ 4 : ;
A" 3 1
W— Sy Y;E{'h L |
=
L . .! b, Y ¥ Q
t_s_ 33 3"-—-————4 L———— 22" — ]
1. Anti-Splash Cover 13. Stopper Rod
2. Constant Level Tank 14. Seal Hose Assembly
3. ¥ I.D. x #10.D. x 45" IG Tygon Tubing 15. Quick Coupling
LA. Tank Assembly 16. Midfeather
4B. Tank Assembly (Front) 17. Baffle Plate
5. Agitator Switch 18. Agitator Assembly
6. Frame . 19. Screen Plate & Screen
7. Nipple Sample Cup 20. 3" Close Pips Nipple
8. Sample Cup 21. Piple Coupling
9. Muslin Cloth 22. 90" Water Tight Angle Comnnectors
10. #105, Rubber Bands 23. 17" 1G 3/8" Water Tight Flex Conduit
11. Drip Pan 2. Water Tight Straight Connector
12. Motor 1/20 H.P. 25. Gear Reduction Unit
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c-2
CLARK CLASSIFIER

(Long Fibres)

Scope

1. This procedure covers s wet screen anslysis, by apparent fibre
length distribution and fines content, of asbestos fibres of Grade
LA and longer. ) .

Apparatus

2. (a) Nature of Apparatus - The Clark Classifier consists essentially
of a semicircular tub divided into four main compartments in
each of which is a circular screen or perforated disc mounted
on and driven by a common shaft rotated at about 48 revolutions
per minute by a geared motor. The rim of each disc and screen
forms a seal by rotating between the longitudinslly slit edges
of a piece of soft rubber tubbing mounted in & small metal
channel on the inside of the tub. By means of a constant
headbox, water is passed through the classifier at a chosen
rate of 12.5 liters per minute. In each comparitment the
incoming water is directed to the bottom of the tub by means
of & weir and baffle. The consequent motion of the water
serves to keep the asbestos fibres from settling and to present
them regularly to the rotating discs and screens. Depending
on the size and the design of the disc and screen openings, a
definite fibre length separation is cobitained in each of the
four compartments. The apparatus, illustrated in Figures 1,

2 {(a), 2 (b), and 2 (c), shall consist specifically of the
parts described in paragraphs (b) to (i).

(v) Classifier - Clark Model 46, four screen pulp classifier as
shown in Figure 1.

(¢) Perforated Discs - Three perforated discs febricated of
Plexiglas and conforming to the design shown in Figures 2 (a),
2 (b), and 2 (c). The disc for the first compartment shall
contain 1/2 inch perforstions; the disc for the second compert-
ment shall contain 1/4% inch perforations; the disc for the
third compartment shall contain 1/8 inch perforations.

T2
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(d)

(e)

(£)

(e)
(n)

(1)

Screen - 30 mesh screen as supplied with the Clark Classifier.
The 30 mesh screen shall be used for the fourth compartment.

Balance - Balance capable of weighing five grams to the
closest 0.001 gram.

Drying Oven - Standard gravity convection type drying oven
capable of mainteining 2200F plus or minus 5°.

Beaker - Begker of 1500 milliliter capacity.

Filter Paper - Qualitative filter paper discs, 90 millimeters
in diameter.

Timer - Timer capable of being read to the nearest 0.5 gecond.
The timer shall be accurate to one per cent or less.

Sampling of Asbestos Fibre

3. The sampling shall be conducted in accordance with (A-1) "Method
of Sempling and Preparation.”

Procedure

L. (a)

(b)

Size of Sample - The weight of sample used for this test shall
be 5.000 plus or minus 0.001 grams.

Preparation of Equipment for Classification - A drain cup,

fitted with a filter paper disc which has been weighed 4o the
closest 0.001 gram, shall be placed on each of the four drain
pipes. A No. 3 rubber stopper shall be inserted into each of

* the drain pipes and the drain plug shall be inserted into the

outlet line of the flow box leading to the first compariment.
The water rate to the compartments shall then be adjusted to
12.5 plus or minus 0.1 liters per minute and rotation of the
discs and screen shall be started. .

Note 1l: The No. 3 rubber stoppers are used in the compart-
ments instead of the supplied drain plugs to eliminate
tangling of the fibres on the drain plug stems.

Note 2: The water rate to the compartments is adjusted by
means of the metering valve located in the line from the
constant headbox to the tub. Once this valve has been set,

no further sdjustments are necessary. Care shall be exercised
in setting the water rate to the constant headbox that a
continual overflow is obtained.
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()

(4)

Wet Screening Test - When overflow from the last compartment
of the classifier is obtained, the fibre sample shall be placed
in a 1500 milliliter beaker to which approximately one liter
of water has been added and shall be stirred to give a uniform
slurry. The timer shall then be started and the slurry shall
be poured into the weir box of the first compartment over
approximastely & one minute period. Care shall be exercised
that the besker is rinsed thoroughly.

During classification, the discs and screen shall be kept
free of excess fibre accumulation by periodically £lushing
with water and any fibre which tends to settle in the compart-
ments shall be stirred into suspension by squirting with a
small quantity of water. Ab 20 minutes in the time schedule,
the water flow to the compartment shall be turned off and the
disc and screen rotation shall be stopped.

Note 3: The water flow to the compartments can be stopped
most conveniently by removing the drain plug in the outlet
line of the flow box leading to the first compartment.

. Collection and Drying of Fractions ~ The rubber stoppers shall

be removed from the drain pipes and the compartments allowed
to empty. The discs, screen, and compartments shall be rinsed
thoroughly and the excess water shall be removed fram the

fibre pads on the drain cups by blowing air down each drain-
pipe. The drain cups shall then be removed and the four filter
paper discs containing the fihre peds shall he dried in a
gravity convection oven for approximetely two hours at 220°F
plus or mimus 5°. After drying, the filter paper discs con-
taining the fibre peds shall each be weighed to the closest
0.001 gram.

Note L: When rinsing the compartments, speciel care shall be
exercised to remove any fibre caught in the rubber seals and
to flush the drain pipes thoroughily.

Note 5: Since the fibre and the filter paper are not dried
initially, the filter paper discs containing the fibre pads
ghall be allowed to sbsorb atmospheric moisture for approxi-
mately one hour after removal from the oven and prior to
weighing.

Calculation and Report

5.

(a)

The weight of fibre in each of the four fractions shsil be
determined to the closest 0.001 gram. The per cent fipre in
each of the four fractions shall then be calculated to the
closest 0.1 per cent and the per cent dust (minus 30 mesh
material) shall be determined by difference.

T
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(b) Report the weight per cent of fibre in each of the four
fractions and the weight per cent dust (Minus 30 mesh
material) to the clogest 0.1 per cent.
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TESTING PROCEDURES
FOR
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C-3
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C-3
CLARK CLASSIFIER

(Medium and Short Fibres)

Scope

1. This procedure covers a wet screen analysis, by apparent fibre
length distribution and fines content, of those grades of asbestos
fibres used in asbestos-cement products.

Apparatus

2, (8) The apparatus, illustrated in Figures 1, 2 (a), 2 (b), 3 (a),
and 3 (b), shall consist specifically of the parts described
in paragraphs (b) to (c).

(b) The spparatus for classification shall consist of the
following:

(1) Classifier - Clark Model 46, four screen pulp classifier
ag shown in Figure 1.

The Clark Classifier consists egsentiglly of a semi-
eylindrical tub divided into four main compertments in
each of which is & circular screen or perforated disc
mounted on and driven by a cammon shaft rotated at about
48 revolutions per minute by a geared motor. " The rim

of each disc and screen forms a seal by rotating between
the longitudinally slit edges of a piece of soft rubber
tubing mounted in a smell metal chamnel on the inside of
the tub. By means of a constant headbox, water is passed
through the classifier at a chosen rate of 12.5 liters

per minute. In each compartment, the incoming water is
directed to the bottom of the tub by means of a weir and
baffle. The consequent motion of the water serves to
keep the asbestos fibres from settling and to present them
regularly to the rotating discs and screens. Depending
on the size and the design of the disc and sereen openings,
& definite fibre length separation is obtained in each of
the four compartments.
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(c)

(2)

(3)

(1)
(5)
(6)
(7)
(8)
(9)

The

(1)

(2)
(3)
()

Note 1: The Clark apparatus was designed for the
classification of wood pulp. In adapting the apparatus
for the classification of asbestos fibre, it was
necessary to provide additional asgitation in the various
compartments to minimize gettling of the crudier bundles.

Perforated Discs - Two perforated discs fabricated of
Plexiglas and conforming to the design shown in Figures
2 (a) and 2 (b). _The disc for the first compartment
shall conteip 1/ inch perforations; the disc for the
second compartment shall contain 1/8 inch perforations.

Screens - 30 and 100 mesh screens as supplied with the
Clark Classifier. The 30 mesh screen shall be used for
the third compertment; the 100 mesh screen shall be usged
for the fourth compartment.

Note 2: The 30 mesh screen has openings 0.0203 inch in
width; the 100 mesh screen has openings 0.0060 inch in
width.

Nozzle Assembly - Nozzle assembly conforming to the basic
design shown in Figures 3 (&) and 3 (b).

Balance - Capable of weighing five grams to the closest
0.001 gram.

Drying Oven - Standard gravity convectlon type drying
oven capable of maintaining 220°F % 5°.

Graduate Cylinder - Stoppered graduate cylinder of 500
nl capacity.

Filter Paper - Qualitative filter paper discs, 90 mm in
diameter.

Timer - Capable of being read to the nearest 0.5 second
and accurate to one per cent or less.

equipment for projection shall consist of the following:

Projector - Vu-Graph overhead projector, Catalog No. 2025,
or equivalent.

Screen - T0 x‘TO inch Da-Lite Challenger or equivalent.
Bottles - Four ounce cork stoppered glass bottles.

Dishes - Three inch Petrie dishes.
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(5) Compasses - Six inch compass and beam compass with two
12~inch extensions.

Sampling of Asbestos Fibre

3. The sampling shall be conducted in accordance with (A-1) 'Method
of Sampling and Preparation.”

Procedure

L, (a)

(b)

Size of Sample - The weight of sample used for this test shall
be 5.000 + 0.001 grams.

Preparation of Equipment for Classification - The nozzle
assembly shall be positioned on the front of the classifier
such that a nozzle extends into each compartment. THach
nozzle shall be so adjusted that it is directed at a point
approximately 1-1/2 inches to the left of the disc or screen
and approximately 7-1/2 inches (messured along the circumfer-
ence of the tub) from the top front edge of the compartment.
A drain cup, fitted with a filter paper disec which has been
weighed to the closest 0.001 gram, shall be placed on each of
the four drainpipes. A drain plug shall then be inserted into
each of the drainpipes and into the outlet line of the flow
box leading to the first compartment.

With the nozzles in the first three compartments closed, the
water rate to the fourth nozzle shall bhe adjusted to 800 + 20
mls per minute. The water rate to the compartments shall
then be adjusted to 12.5 t 0.1 liters per minute and rotation
of the discs and screens shall be started.

Note 1: To eliminate tangling of the longer fibres on the
drain plug stems, No. 3 rubber stoppers shall be used in the
first two compariments instead of the supplied drain plugs.

Note 2¢ The water to the classifier and the nozzle assembly
shall be filtered to remove any foreign msterial present in
the piping.

Note 3: The water rate to the compartments is adjusted by
means of the metering valve located in the line from the
congstant headbox to the tub. Once this valve has been set,

no further adjustments are necessary. Care shall be exercised
in setting the water rate to the constant headbox that a
continual overflow is obtained.

Wet Screening Test - When overflow from the last compartment

of the classifier is obtailned, the fibre sample shall be mixed
with approximately 40O mls of water in a 500 ml stopper
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(8)

(e)

graduate by oscillating LO complete times in one minute,
The timer shall then be started and the fibre slurry shall
be poured into the weir box of the Pirst compartment over
approximately a 30 second period. Care shall be exercised
that the graduate cylinder is rinsed thoroughly.

After addition of the slurry, water from the nozzle assembly
shall be fed alternately &b approximately 30 second intervals
into compartments 1, 2, 3, and 4 with this order of agitation
being observed during the entire classification cycle. Dur-
ing classification, the discs and screens shall be kept free
of excess fibre accumulation by periodically flushing with
water. At 6-1/2 minutes in the time schedule the water flow
to the compartments and the nozzle assembly shall be turned
off, and the disc and screen rotation shall be stopped.

Note 4: The water flow to the compartments can be stopped
most conveniently by removing the drain plug in the ocutlet
line of the flow box leading to the first compartment.

Collection and Drying of Fractions - The drain plugs shall be
removed from the drasin pipes and the compartments allowed to
empty. The discs, screens and compartments shall be rinsed
thoroughly and the excess water shall be removed from the
Tibre pads on the drain cups by blowing air down each drain-
pipe. The drain cups shall then be removed and the four
filter paper discs containing the fibre pads shall be dried
in a gravity convection oven for approximately two hours at
220°F + 59, After drying, the filter paper discs containing
the fibre pads shall each be weighed to the closest 0.001
gram.

Note 5; When rinsing the compartments, special care shall be 5
exercised to remove any fibre caught in the rubber seals and '
to flush the drain pipes thoroughly. )

Note 6: Since the fibre and the filter paper are not dried
initially, the filter paper discs containing the fibre pads
shall be allowed to asbsorb stmospheric moisture for approxi-
mately one hour after removal fram the oven and prior to

_ weighing.

Length Measurements - The fibre pads shall be removed from the
Pilter paper disecs and placed in individual four ounce bottles.
The bottles shall then be filled approximately half way with
filtered water and the fibre mats dispersed by shaking.

Small portions of each of the fractions shall be transferred
to individual Petrie dishes using & pair of tweezers. Enough
water shall be sdded to Just cover the dish bottom and the
fibre shall be distributed uniformly throughout the dish.
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Each of the four fractions shall then be projected onto a
screen at a magnification of 20 diemeters and 50 representa-
tive fibres from each fraction shall be mesgured for length.

Note 7: In the measurement of long and highly opened fibres,
it is essential, for representative results, that a reasonsble
separation be obtained in the Petrie dish and that the indi-
vidual fibres measured be made as straight ss posgible. In
difficult cases the use of & 0.15 per cent solution of
Aerosol OT instead of water will aid in the dispersion.

Note 8: For length meesurements, it is both convenient and
more accurate to span the fibres with a compass and tc add
the individusl lengths graphically on a sheet of paper.

Note 9: Although a skilled operator can accurately select by
eye typical fibres for measurement, it is prefersble to use
the procedure of measuring all fibres in order which touch two
perpendicularly intersecting lines, centered in the projected
field, until the required number of fibres hes been measured.

Calculation and Report

5.

(2) The weight of fibre in each of the four fractions shall be

determined to the closest 0.001l gram and the erithmetical
average length of each of the four fractions shall be deter-
mined to the closest 0.001 inch.

The per cent fibre in each of the four fractions shall be
calculated to the closest 0.1 per cent and the per cent dust
(minus 100 mesh material) shall be determined by difference.
The aversge ''dust free" length of the fibre shall then be
calculated to the closest 0.001 inch using the following
equation:

Average Length = (%1) (L1l) + (%2) (I2) +
1 + + %3 +
vwhere:

% = weight per cent of fibre held in compartment,
I = aritimetical average length of fibre held in compartment
in inches.

Note: For 3 and L-grade chrysotile fibres and for blue
asbestos, the following length constants mey be used for the
second, third end fourth compartments in the calculation of
average "dust free” length:
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(v)

Chrysotile Blue
Compartment 2 0.183 0.19%4
Compartment 3 0.103 0.128

For 5, 6, and T-grade chrysotile fibre the length constant
for the second compaytment ghall not be used.

Report the weight per cent of fibre in each of the four
fractions and the weight per cent dust (minus 100 mesh
material) to the closest 0.l per cent. Report the average
length of each of the four fractions and the average "dust
free" length of the fibre to the closest 0.001 inch.
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Scope

C-k

WASH TEST

1. This procedure is for determining the fines content of asbestos
fibres by washing on a specified screen.

Apparatus

2. (a)
(b)

(a)

(e)

(£)

(&)

(h)
(1)

Balance sccurate to 0.05 gram.

200 mesh Tyler, 8 inch standard full height testing sieve with
10 mesh backing wire.

325 mesh Tyler, 8 inch standard full height testing sieve with
10 mesh backing wire. -

Note 1l: Sieves for this test complete with 10 mesh backing
wire may be obtained from the W. S. Tyler Company, Ltd.
Stainless steel is recommended for long life.

Note 2: In order to prevent water accumulating under the
sieves when washing, several drainege holes are made in the
gide of the frame, see Drawing No. L-551-2.

8 inch standard height sieve frame only for splash guard, see
Dl‘aWing NO. L"‘ssl-go

Wash spray nozzle, see Drawing No. L-602.

Note 3: Design of spray nozzle taken from ASTM Designation
c.k30/59/T.

Suitable length of 1/k inch to 1/2 inch inside diameter pressure
hoge for commecting spray to water supply.

Suitable support to maintain spray nozzle at a constant height
sbove screen. See Drawing FNo. L-551-2 for suggested method.

Supply of clean water.

Needle valve to regulate water to spray nozzle.
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(J) Pressure gauge capable of indicating 20 lbs per sq. in.,
U. S. Gauge No. 10766-1 or equivalent.

(x) Timer,
(1) Buchner funnel.
(m) Filter paper, Reeve Angel No. 230 or equivalent.
(n) Oven or Infra-Red lamp drying unit.
Calibration .

3. (a) In order to detect possible blockage of orifices in nozzle it
ig important to periodically check the flow through the spray
by filling a 2000 cc graduste; this should take from 23 to
26 seconds.

Sampling and Preparation

L., (a) In sccordance with (A-1) "Method of Sampling end Preparation."

Sample Weight, Screen Sizes & Washing Time

5. (a) Grade Sample Weight Screen Size Wash Time
Groups 3, 4, 5, 6 & T 10 grams 200 2 mins.
Floats 10 grams 325 2 mins.
Procedure

6. (a) Place the test sample in the required testing sieve which hes
been Fitted with the splash guard.

(b) Wet the sample thoroughly with a gentle spray at approximately
2 lbs per sg. in. pressure. A few seconds is sufficient time
for this opersation.

(¢) Adjust the pressure to 20 lbs per sq. in. + 1 lb.
(d) Start timer and begin washing cycle.

(e) Keeping the nozzle 5 inches above the screen surface by means
of the support, move the spray in a circular motion alternate-
ly in & clockwige and anti-clockwise direction sao that all
the fibre is thoroughly and uniformly washed.

In order to ensure a thorough washing it is advisable %o
occasionally change the position of the ssmple on the screen
by directing the spray obliquely on the fibre.
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(£)

(g)
(h)

This motion could possibly be described &s a chasing action
and is critical in the performance of the test.

Note 4: Blinding of the screen is indicated by an accumzla-
tion of water on the gieve. This condition materially reduces
the effectiveness of the spray and should be corrected by
tilting the sieve and directing the nozzle on the blinded
areas to dislodge the small particles from the mesh.

After washing for 2 minutes, the fibre is transferred to the
Buchner funnel and filtered on & previously dried and weighed
filter paper.

The residue is dried to constant weight.

After completion of the test, the seive is inverted and clean-
ed with the spray by backwashing.

Results and Accuracy

T.

()
(b)
()

The loss in weight of original sample is recorded.
A difference of 0.2 gram between test results is acceptable.

The dust content is the asverage loss in weight of the test
expressed as a percentage of the sample weight.

Note 5: If large pressure variations occur in the water

supply line, a regulating valve will improve operating
conditions.
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WET VOLUME

Scope

This test is d.esignéd to appreise all grades of ashestos fibre in terms
of its buoyancy in water.

Apparatus

l. Balance ~ capacity greater than 100-grazi18.
- accuracy +0.05-grams.

2. Glass Graduated Cylinders

Capacity - 2000 ml
Subdivisions - 20 ml
Inside diameter - 80 mm
Wall thickness -

3 mm
482.6 + 1.6 mm

398.0 £ 6 mm
Type suitable for
Mechanical Inversion

Graduate ~ total length
- from bhottom of base
to 2000-m1 mark

]

Stopper

1

(Graduates - supplied by Scientific Glass Company
Bloamfield, New Jersey)

Fibre Grade Sample Weight Final Reading Time
3-4-5 and 6 30 gus. 2 hrs.
7 20 gms. L hrs.

Type of Machine - Recommend mechanically driven inverter#®
capable of rotating 2000-ml cylinder 30 rpm's with the axis
of rotation passing through the centre of the bottle.

Sampling

According to (A-1) "Method of Sampling and Preparation”.

* Illustration of one type of mechanically driven inverter which
has been found satisfactory, attached hereto.
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Procedure
1. Sample 8s per above and carefully weigh up the required fibre.

2. Add distilled or clean water (see footnote) at 77° + 3°F to the
cylinder, filling to the 1000-ml mark. Place the required sample
of asbestos in the cylinder and add distilled or clean water to the
2000-ml mark.

3. Place cylinder carefully in mechanically driven inverter and rotate
30 times in one minute. After the initial shaking cycle let stand
for ten minutes and then repeat the shaking cycle meking 30 camplete
inversions in one minute.

L. Place the cylinder on a vibration free table.

5. Record the wet volume of the fibre suspended in water in ml after
two hours for groups 3, 4, 5 and 6 and four hours for group 7.

(A complete inversion consists of a rotation through 360° to
original vertical position).

Footnote

It is recognized that clean water from different locations may affect
results slightly. Therefore, when results from one laboratory are to
be compared with the results of another laboratory, distilled water
should be used. :
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Mechanically Driven Inverter
for Wet Volume Test
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D-2

DYCKERHOFF AIR PERMEABILITY

Scoge

1. To measure the comparative degree of openness or fiberization of
milled asbestos fibre by the air permeability method.

Apparatus \

2. (a) Dyckerhoff Automatic Air Permeability Tester, Blaine Design,
Type LLD complete, consisting of built in electronically control-
led stop watch, mechanically filled manometer, observation
window in rear, inside lighting system, enclosed in a dust-proof,
sheet metal case with improved cell-design and specisl brass
cell spacer and cell clamp. (See Appendix I and II and Bulletin
No. 7202 Chemisches Laboratorium fur Tonindustrie, West Berlin, ;
Germany for further details). ;

(b) Additional apparatus and materials required for performance of
test.

(1) Balance (Sensitivity + 0.1 gms).

(2) Filter paper supplied by manufacturer, or equivalent.

ot

(3) Funnel, wide mouthed.
(4) Tamping tool (supplied with instrument). X
(5) Manometer fluid.
(c) Source of electrical power.
(d) Source of clean, dry compressed air at 20 psi.
Note 1l: As epparstus is German wade, state power requirements
when ordering; and consider replacement parts on account of
delivery time involved.
(e) Calibrating Standards and Capillary Tube Holder.
*(l) Low (approximately 25 t 5 seconds);

Capillary tube, bore: 10.31115mm
Length: +13.0mm

103

BIRD 005414




(2) High (approximately 400 t 50 seconds);
Cepillary tube, bore: +0.1778mm
Length: +39.5mm

(3) Capillary tube holder and handle as shown in Appendix ITI.

¥ Note 2: Obtaineble from the Director, Quebec Asbestos Mining
Association, Research Testing Laboratory, University of
Sherbraocke, Sherbrooke, P. Q., Canada, with instructioms for
mounting, use, care and sources of supply for caplllary tube
holders.

Sample Weight

3. Fifty (50) grams of fibre for all greades.

Sample Preparstion

In accordance with the (A-1) "Method of Sampling and Prepara-
tion."

Derive testing specimen from laboratory sample, prepared in
accordance with 4(a) above, in the following manner:

(1) Spread sample on a smooth working face by layers to form
a flat pile of uniform thickness (approximately 1/2-in.)
and quarter.

(2) Spread reduced sample again, as described in (b) (1) above,
and select a 50-gram test specimen by taking pinches from
different sections of the pile until a sample is obtained
which will require minimum adjustment to the desired
weight.

Note 3: When pinches are taken be careful that each
fraction contains the total cross-section of the pile
from top to bottom at the point it is taken, inecluding
any grit or fines which may have segregated at the bottom.

(3) Perform air permeability on two (2) distinct semples thus
obtained from the originel laboratory sample supplied by
taking at least two (2) readings on each cell loading and

average results (See "Accuracy" for expected accuracy of
test results).

k. (a)
(b)

Procedure

5. (a)

Check for Air Leaks: before using or calibrating instrument
check system for air leaks as follows:
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(b)

(l) Seal off the top of the sample cell by removing the
plunger, coating the edge of the cell with petroleum
Jelly, and sliding a piece of flat glass over the open-~
ing. Clamp cell firmly in position on apparatus by using

" & suitable spacer (rubber stopper or otherwise) of the
required thickness on top of the glass.

(2) Apply vacuum to mancmeter through use of hand wheel.

(3) Wait five minutes until the oil drains from the sides of
the manometer, then observe level of fluid. If it remains
stationary there are no leaks. If it moves, examine the
tubing and check-valve and correct any defects before pro-
ceeding further with test.

Note L: Minute leaks might exist in a system, however,
without having a significant effect upon the air permea-
bility velue. Changes in the manometer level of less than
0.1-in. in ten minutes may be neglected. Erratic readings
can be caused by fines collecting in the rubber check-

. valve. This valve must be cleaned regularly.

Calibration of Instrument: verify calibration daily or as
required with both low and high calibrating standards in the
following manner:

(1) Insert capillary tube holder, containing calibrating
standard (low or high as desired), into the cell using
holder handle and clamp the cell in position on the
apparatus.

Note 5: PFor accurate results keep calibrating standards

in air tight containers or in a dessicator when not in use;
and clean standard capillary tube with clean, dry compress-

ed air at 20 psi, if permanently mounted, or 5 psi, if
temporarily mounted, prior to calibration.

(2) The standard cell or sample holder, modified as shown on
on pages 2 and 3 of Appendix I, supplied by the manufac-
turer with the Dyckerhoff apparatus shall be used.

(3) The liquid level in the "U" tube at zero pressure must
be at the indicated etch mark on the tube (see page 1,
Appendix I).

() Before proceeding with the actual calibration take a
minimum of two readings to determine if standsrd is within
accuracy range specified for calibration. If not, clean
capillary tube with dry compressed air.
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(5) To calibrate, perform air permeability test by taking
four readings on standard and aversge results.

(6) If average departs from standard reference by more than
3.0 per cent, check system for leaks or defects as descrip-
ed in the "Instructions for Use and Care of Capillary
Tube Standards," referred to in Note 2 of procedure.

(c) Weigh out a fifty + 0.1 gram sample.

() Place perforated plate in bottom of cell and filter paper on
top of perforated plate.

(e) Divide 50-gram sample into four approximately equal parts.
Pack fibre into cell one part at a time, keeping the bed level .
wniform, and compress after each addition with the tamping
tool provided.

Note 6: Any lumps or knots of matted fibre still remaining in
sample should be disentangled before cell loading is commenced.

Note T: (Care should be teken not to compress fibre beyond
final plug length or required porosity of T70.0 per cent assuming .
an average specific gravity of 2.55 for chrysotile asbestos. .

(f) When all fibre has been added, compress and place filter paper
on top of the fibre plug.

(2) Place brass spacer screen side down upon filter paper; imsert
plunger into sample cell and compress until plunger is seated
filush with top of cell.

(n) Fasten clips on the cell to the plunger to prevent fibre spring
back and clamp cell in position on apparatus. Test samples
under campression.

(i) With apparatus level, turn the suction handwheel to the filling
position to displace the liquid in the "U" tube leg. Then turn
it to the measuring position and reset the clock to zero. This
procedure starts the automatic process which will indicate on
the clock the time required, and stops the test.

(3) Record time to the nearest estimated tenth second after test
is completed.

Results and Accuracy

6. (a) Take four air permesbility readings as described under
"Procedure" on each fibre sample under test, and report aver-
age value.
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(b) The expected maximum difference between any individual reading
and the average is i3.0 per cent. When maximum difference is
exceeded, repeat test by taking readings on a new cell losding.

(e¢) Another means of measuring the degree of openness of fiberizaw-
tion of milled asbestos fibre is to use the various apparatus
comonly employed for surface area determinations by the air
permeability method. The "effective" surface area thus
obtained may be correlated with Dyckerhoff time readings.

Note 8: Dﬁplication of the atmospheric conditions of
temperature and humidity used for calibration of the standards
is recommended for more uniform results.

References

Kozeny: Ger. Wien. Akad, 1927, Vol. 136a, p. 271.

Carman: Tran. Inst. Chem. Eng., 1937, Vol. 15, p. 150 and
J.5.c.I., Vol. 56. |

Lea and Nurse: J.S.C.I., 1939, Vol. 58, p. 277.

Rigden: J.S.C.I., 19%3, Vol. 62, p. 1.

J. M. Dallg Valle, C. Orr, Jr. and R. R. Cornwall, "Limitations
of the Arealometer Method for the Measurement of Fibre Diameters”,
Textile Research Journal, 1950, Vol. 20, pp. 676-82.
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D-3

RAPID SURFACE AREA TEST*L

Scope

l. This test is intended to measure the relative degree of openness
or fiberization of milled asbestos fibre having an "effective"
surface aresa within the range 10 to 250 d.m2/gm, as measured by the
alr permeability method.

Apparatus

2. {(a) Rapid Surface Area Tester including 50-gram brass sample cell,
complete with perforated plate, end cap, retaining ring and
base, filling funnel, temping rod and key*® (See schematic
diagram of apparatus in Appendix I).

(b) Balance (Sensitivity +0.01 gms).

(c) Source of dry campressed alr at s pressure of approximately
2 psi, with a shut-off valve.

(d) Optional cell holder shown in Appendix II and Dyckerhoff cell.

Sample Preparstion

3. Select two representative samples of 50 grams each by the"Method
of Sampling and Preparation”, Procedure A-1l.

Note 1: Samples containing excessive quantities of non-fibrous rock

particles or contaminants will not give relisble or meaningful
results.

*1 Adopted in part from the Turner and Newall Limited Asbestos Fibre
Leboratory's "Procedure T-& - P, & N. Rapid Surface Area Tester,
Jenuary 1965."

Obtainable from Tumer and Newall Limited Fibre Laboratory, Trafford
Park, Manchester 17, England.
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Procedure

k. (a) Verification of Apparatus - Check condition of apparatus
daily before using, and adjust when required, as follows:

(1) Verify zero reading of the tester daily by carrying out
steps 4 (b) to 4 (e) but with the cell empty.

(2) If the manometer does not read zero, check to determine
if the -apparatus is out of plumb.

(3) If the water level is below zero, adjust by adding
distilled water through the hole in the reservoir cap.

() If the level is above zero, correct it by inserting a
wick through the hole in the reservoir cap to remove
excess water,

(b) Ensure that the perforated disc is perfectly seated at the
bottam of the sample cell.

(¢) Place the filling funnel over the open end of the cell and
empty one 50 gm specimen into it in stages, using the tamping
rod at intervals to cosx all the specimen past the neck of
the funnel; avoid trapping any fibre between the rod and the
funnel. When all the fibre has passed the neck of the funnel,
in a single motion press the specimen into the cell, until
the transverse bar touches the upper edge of the filling
funnel.

Note 2: Do not compress the fibre in the cell without the
£illing funnel in place.

(d) Slowly withdraw the rod, rotating it slightly to ensure that
the campressed fibre is not disturbed. Insert the end cap of
the cell, and screw down the retaining ring using the key and
base provided, until there is a positive resistance indicating
that the "O" ring seal is fully compressed and that metal-to-
metal contact has been established between the cell face and
the end cap.

(e) Connect the cell to the rubber discharge tube of the tester
and turn on the air supply. Open the control-valve on the
apparatus until the water level in the front manometer tube
begins to fall. When air bubbles begin to issue from the es-
cape holes at the bottom end of the brass tube in the trans-
parent vertical cylinder at the rear of the tester, adjust
the control~valve until bubbles escape at a rate of not more
than three per second.
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(£)

(g)

(h)
(1)

When the water level in the manometer tube appears to be
stationary, note the scale reading opposite thig level.

Wait ten seconds, and read the level again to make sure that
it is conmstant; if not, take another reading after a further
ten seconds. Estlmate the scale reading to half a division,
and record this reading as the "effective" surface ares in

am? /gm.,

When the reading has been recorded, close the shut-off valve,
and disconnect the cell from the apparatus. Do not change
the setting of the control valve unless required.

Repeat Steps 4 (b) to 4 (g) for the second test specimen.

Procedure with Optional Cell Holder and Dyckerhoff Cell -~

If it is desired to compare the Rapid Suxface Area Tester with
the Dyckerhoff Air Permeability Tester, proceed as follows:

(l) Perform test on fibre sample or Dyckerhoff capillary
calibrating standard, as desired, by the'Dyckerhoff
Air Permeability Test Procedure D-2"

(2) Transfer Dyckerhoff cell to cell holder shown in Appendix
IT and test on Rapid Surface Area Tester, as described
in Steps 4 (e) to 4 (h).

Note 3: Use of the optional cell holder and Dyckerhoff cell
with the Repid Surface Area Tester, instead of the standard
50-gram cell, will give slightly higher results.

Results and Accuracy

5.

(a)

(b)

(c)

If the two results obtained differ by more than two scale
divisions, test a third specimen. ‘

If more than two tests are made, reject any reading that lies
more than two scale divisions from the nearest of the others,
and record the mean value of the remaining readings in dme/gm.

For example:

4l Accept 42 Reject 42 Accept
48 L)
Mean L5 7 jnn

Record as S dm~/gm L7 dm27gm i dm27gm
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Note L: The Rapid Surface Area Test may be correlated with
the Dyckerhoff Air Permesbility Tester by taking readings
as described in Step 4 (i) of the Procedure and plotting
the Dyckerhoff time readings against the "effective" surface
area results thus obtained. An example of a correlation
graph for two given instruments is attached in Appendix III.

Maintenance of Cell

6. (a) Check the dimensions which control the internel length and
diameter of the cell regularly. The dimensions of the
components should be such that the effective length is
within 0.002 inch (0.050 mm) of the nominal length of 2,882
inch (73.202 mm); and the nominal diameter is 1.53% + 0.002
inch (38.964 + 0.050 mm).

(b) The internal length may be corrected by removing material
very carefully from:

. (1) The end face of the cell (to reduce the internal length).

(2) The immer face of the end cap (to increase the internal
length).

(c) Record the date of any such adjustments and/or dimensional
changes to the cell.

(d) If the dimensions of the internal length or diameter exceed
tolerance limits and adjustments cannot be made, the camplete
cell should be returned to the supplier in exchange for a
new cell.
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TESTING PROCEDURES

FOR
CHRYSOTTLE ASBESTOS FIBRE

(Second Edition)

D-I

COMPRESSIBILITY AND RECOVERY

Printed in U.S.A.

Revised snd adopted by:

ASBESTOS TEXTILE INSTITUTE - 3/8/62
MINERAL FIBER PRODUCTS BUREAU -
QUEBEC ASBESTOS MINING ASSOCIATION -
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D-k
COMPRESSIBILITY AND RECOVERY

ScoRg

1. This method of tést covers a procedure for determining the bulking
factor of spinning grade fibre.

Significance of Test

2. Fibre tested by this method will signify the campressibility and
recovery of that particular fibre. Both factors are important
in the processing of fibre and character of the finished product.

Apparatus

3. (a) mTube, disc, and plunger s specified in drawing "Test Unit
Compressibility and Recovery of Spinning Fibre." Tube to be
chroame plated on the inside,

(b) Weight disc and plunger to weigh thirty (30) pounds. Refer to
" drawing "Test Unit Compressibility and Recovery of Spinning Fibre"
Ttems 3, 5, 6, and 7.

(¢) A sixteen (16) ounce balance with graduations of 0.2 ounces
and a sensitivity of 0.1 ounce. ’

Sample Preparation

L. In accordance with (A-1) "Method of Sampling and Preparation.”

Procedure

5. (a) Size of sample; the weight of sample used for this test shall
be four (4) ounces plus or minus 0.1 ocunce.

(b) Place the four (4) ounce sample in the apparatus.
(c¢) sStart the test. Record the fibre level under 30-pounds of
weight, raise the plunger clear of the disc and record the

fibre level. Repeat the cycle until no change is noted in the

readings. Time to apply the weight one (1) minute, dwell to
read, then relesse and read.
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Calculation and Report

6. (a) Read and record compression directly.

(b) Read and record recovery directly.

(c) Per Cent Recovery = (Recovery - CO?EEGSSiOQ) x 100
Compression )

(d) Report as Compression and Per Cent Recovery.

(e) Test reproducible to plus or minus 0.5 per cent.

12k
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D-5

DRAINAGE RATE

Scope
1. This procedure is for determining the weter drainage rate fram

an ashestos slurry using a commercial Sheet Mould.

Note 1: The drainage rate is understood as the speed with which
the water is removed (drained) from a water-asbestos slurry. i

Re: Merriam~Webster Dictionary - To drain = to draw off
To filter = to pass through a

filter
Apparatus
2. (a) Sheet Mould - Valley Iron Works square model 8 x 8 inch with

& water leg provided with a brassg reduction piece serewed in
after the gate valve and having an orifice of exactly 3/8 inch
(0.375 inch) or sn overflow box to prevent the gulping of the
air by the "water leg."

The distance between the facing wire and the water leg valve
should be 4L0-7/16 inchs.

(v) Facing wire 100 x 100 phos. bronze, 0.00k inch.

(c) Three 1000 ml graduate cylinders.

(d) Two 2000 ml beakers.

(e) Two 400 ml beakers.

(£) A mechenically driven inverter* capable of wvotating a 1000 ml
graduate cylinder at 30 rpm with the axis or rotation bisect-
ing the axis of the cylinder at right angles.

*Note 2: See QAMA Test Methods and Procedures and/or (D-1)
"Wet Volume Test."

(g) Two clean pails (capacity two gallons).

(n) Balance - accurate to 0.l gram.
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(1) Supply of distilled water at 22° + 10g,

Sempling

3. (a)

In accordance with (A-1) "Method of Sampling end Preparation.”

Procedure

k. (a)
(b)

(e)

(0)

(e)

(£)

(2)
(h)

(1)
(3)

Results

Weigh two 60.0 gm samples of fibre into two 40O ml beekers.

Fill three 1000 ml graduates with distilled water at 220 +
1cc. :

Transfer the weighed 60 gm sample into a 2000 cc beaker, add
to it 1000 ml of distilled water from the first graduate and
transfer the slurry back into the same graduate.

Place the graduaste with the slurry into the inverter. Revolve
the graduate exactly 30 times in one minute (30 rmm).

Fill the sheet mould with tap water exactly to the facing wire
level, wipe off any excess of water with a rubber wiper.-

Meke sure that the air entrapped under the facing wire is
removed. )

Remove the graduate from the inverter, transfer the slurry
into a clean pail, rinse the graduate, and the 2000 ml beaker
with 1000 ml of water into the same pail.

In order to secure a good mixing of the water-ashestos slurry,
transfer it five times from pail to pail.

Immediately pour remaining 1000 ml of distilled water into
sheet nmould, and then the 2000 ml slurry from the pail.

Immediately open the draining gate valve and start the timer.

Stop the timer when at least 95 per cent of the formed sheet
loses its shiny aspect.

and Accuracy

5. (a)

(v)

The average of two results is reported in seconds as & messure
of the drainage rate.

The expected meximum difference between any individual read-
ing and the average is t 5 per cent, but not to exceed 10
seconds.
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Care of the Sheet Mould

6.

(a)

(v)

Check before every test if the screen is thoroughly clean.
After each test open the water inlet valve slightly and
clean the facing screen with a long-haired brush. Be care-
ful not to damage the screen.

At the end of each series of tests close the box and wash the
screen with & strong spray of water. Xeep the water leg valve
slightly open, and when the screen is washed, close the water
leg valve, open the inlet valve and brush off fibre remsining
on the facing wire. The screen shall be without white spots
caused by fines blocking screen openings.

Notes on adapting this test to other models and mskes of
Sheet Mould:

Note l: The present procedure may be adapted for other models
and mekes of commercially available Sheet Moulds.

Note 2: This procedure has been sdapted and correlated for

"V4lliams 12 inch x 12 inch Sheet Mould.

The size of the sample and the amount of distilled water to
be used in the Williams 12 inch x 12 inch Sheet Mould were
established as follows:

(a) The true dimensions of the Valley Iron Works Sheet Mould
are 8.5 inches x 8.5 inches

Screen area 8.5 inches x 8.5 inches = 72.25 sq. inches
Amount of fibre deposited per one sq. inch:

60.0 gms = 0.83 gms per sq. inch
The consistency of the asbestos water slurry is:

60.0 x 100
3000

(b) Corresponding values for the Williams 12 inch x 12 inch
Sheet Mould:

Semple size: 0.83 x 144 = 119.5 gm or 120.0 gms

= 2 per cent

Amount of distilled water:

120.0 x 190 _ ¢000 mi
2
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TESTING PROCEDURES
FOR
CHRYSOTILE ASBESTOS FIBRE

(Second Edition)

D-6

DETERMINING THE LOOSE DENSITY OF MILLED ASBESTOS
FIBRES FOR GROUPS 5 TO 9 INCLUSIVE

Printed in U.S.A.

Revised and adopted by:

ASBESTOS TEXTILE INSTIIUTE
MINERAL FIBER PRODUCTS BUREAL

- 11/8/6

QUEBEC ASBESTOS MINING ASSOCIATION - 12/11/62
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D-6

LOOSE DENSITY

Scope

1. (a) This method of testing covers the procedure for determining
the loose density of milled asbestos fibres for Groups 5§ to
9 inclusive.

Apparatus
2. (a) Balance or scale sensitive to 0.1 ounce.

(b) Measure, 1/16-cu. £t. (108 cu. in.) in volume, made of plastic
tubing 5-1/4-in. OD, with 1/4-in. wall and 5-1/2-in. height.

(¢) Scoop to fill measure and capable of holding 1-1/2 times the
volume of the mesasure.

(d) Spatuls or straight edge.

Sampling and Preparation

3. (a) 1In accordance with (A-1) "Method of Sempling and Preparation,”
using the Johnson's Sample Conditioner.

(b) Sample to be 1-1/2 times the volume of the measure.

Procedure

L. (a) Using the full semple fill the measure to overflowing in one
‘eontinuous shaking motion. The 1lip of the scoop should be held
3 to 4 inches above the measure.

(n) With the spatula immediately level off the fibre to the top of
the measure. This should be done in several passes to avoid
compression of the fibre.

(¢) The weight in ounces of fibre contained in the messure is the
loose density in 1bs/cu. f£t.

Results and Accuracy

5. {(a) The loose density shall be the average of three results.
(b) The variation in results should not be greater than plus or
minus 2 per cent.
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Printed in U.S.A.

TESTING PROCEDURES
FOR
CHRYSOTILE, ASBESTOS FIBRE

(Second Edition)

D-7
FREENESS TEST OF ASBESTOS FIBRE

Revised and adopted by:

ASBESTOS TEXTILE INSTITUTE -
MINERAL FIBER PRODUCTS BUREAU - 11/8/65
QUEBEC ASBESTOS MINING ASSOCIATION - 9/22/64
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Scope

FREENESS TEST

1. (a) To give a measure of the rate at which a water-asbestos slurry

(v)

may be dewstered under standard conditions.

Grades tested: Group 4, 5, 6, and TD.

Apparatus

2. (a)

(o)
(c)
(a)
(e)
(£)

()

Sampling

Freeness tester with suitable stand, see Drawings L-611, L-612,
L-613, and I-571.

Balgnce accurate to 0.1 gram.

Two 1000 ml open top graduate cylinders*.
Thermometer.

Stop Watch.

Supply of F. S. U. "Prepared” water. This water shall be
distilled water saturated at room temperature with chemically
pure lime and gypsum. It shall be prepared by adding 2 grams
of hydrated lime and 3 grams of gypsum.(Ca SOy 2HpO) per liter.
It shall be allowed to stand for 24 hours (agitating water from
time to time), after which it is siphoned into clean containers.

A mechanically driven inverter®* capesble of rotating a 1000 ml
graduated cylinder at 30 rpm with the axis of rotation bisect-
ing the axis of the cylinder at right angles.

Note I¥*: A graduasted cylinder as per Drawing D has been found
satisfactory.

Note II¥¥: See "Testing Procedure for Chrysotile Asbestos
Fibre" (D-1) "Wet Volume."

3. (a) In accordance with (A-1) "Method of Sampling end Preparation."
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Procedure
L, (a) Calibration and Preparation:

(1) Pour 650 ml of distilled water at 779 i 2°F into the
thoroughly cleaned tester.

(2) Open the pet-cock and drain off 50 ml into a graduated
cylinder. (This removes any air pockets between the screen
and the outlet pet~-cock).

(3) Open the pet-cock again and measure the time in seconds to
£ill the same graduate from the 150 ml to the 350 ml mark
without closing the pet-~cock at this point.

Note III: The time measured in paragraph ¥ (a) (3) should
be between 8 to 10 seconds. The alloweble variation for
one tester is one second. A greater variation indicates
fouling .of the screen or pet-cock.

(4) Close the pet-cock when the level reaches the 600 ml mark
in the graduate cylinder. This should set the water level
slightly above the screen.

(b) TFreeness test:

(l) Place an empty graduate under the freeness tester to
receive the drainage water.

(2) Pour 500 ml of F. S. U. "Prepared” water at 77° + 2°F into
a 1000 ml graduate and add to it the 10 gram test sample.

(3) Place the graduate into the mechanical inverter and rotate
for one minute.

(4) Dmmediately remove the graduate from the inverter and in
one continuous motion quickly pour the slurry into the
tester. This prevents an excess of materisl from adhering
to the graduate walls and assures the uniformity of the
slurry.

(5) Wait 5 seconds and open the pet-cock. Start timing when
50 ml has drained and measure the time interval in seconds
to drain 100 ml or to reach the 150 ml mark.

Results and Accuracy

5. (a) The average of three results is reported in seconds as.a
measure of freeness.

13k

BIRD 005445




(b)

The expected maximum difference between any individual read-
ing and the average is ¢ 5 per cent but not to exceed 10
seconds .

Note IV: t is advisable to have reference samples to check
the freeness tester periodically. If readings on the refer-
ence samples exceed the allowable tolerances, examine the
screen for excessive sag. See Drawing No. I-612,
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E-1

CRUDY CONTENT TEST

Scope
1. (a) This test is to measure by Water elutriation a residue of
material that indicates the crudiness and/or grit content in
milled fibre.
(b) ‘The limitation of this test is for Q. S. grades of 4D to TF '
inclusive.
Apparatus
2. (a) The apparatus as described by the drawings No. A and B.
(v) Stop Watch.
(c) 1000 cc beaker.
(@) Waring blender Model No. 702 CR-W.
(e) A balance to weigh 10 grams to an accuracy of % 0.0l gm.
(f) A Buchner funnel and filter or 200 mesh Tyler sieve.
(g_) Drying oven or infra-red lemp units. '
Procedure
3. (a) Sample Preparation - In accordance with the"Method of Sampling

and Preparing Asbestos Fibre for Testing" & laboratory sample
will be taken.

The test specimen will be selected from the above mentioned
sample as follows:

(1) Spread the sample on a smooth working surface by layers to
form a flat pile approximately l/2-in. thick and gquarter.

(2) Spread the reduced sample again and select 10 grams by
taking pinches from different sections in the pile until

the specimen is obtained which will reguire minimum adjust-
ment to obtain the desired weight (10 grams + 0.01 gms).
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(v)
(e)

(a)

(e)
(£)

()
(h)

(1)

()
(k)

Note: Special attention must be made to ensure that each
pinch of fibre picks up the full cross-section of the pile,
including any grit or fines which may have segregated to
the bottom.

(3) Two determinations of crudy content must be made on
distinct samples thus obtained fram the laboratory sample.
The two results should then be averaged. (See Accuracy).

FTill tube to half its height with water.

Add the sample to the column from the top as a slurry in 200-
LOO cec of water.

Bubble air through the sample for one minute to give thorough
mixing.

Note: Ensure that no loss of sample takes place.

Reduce the air rate to approximately 50 cc/min. and turn on
the water to a 3500 cc/min. rate.

After nine minutes turn off the air bubbles completely and
increase the water rate to 5400 cc/min.

After five minutes shut off the water.

Pinch the inlet tubing, remove from the water sir-line, and
drain the collected crude into the beaker. The first two liters
of water usually contain all the crude and the remainder of the
water may be discarded.

Wash down the lower end of the tube by squirting water into the
inlet tube for a moment and add this to the besker.

Filter, dry, and weigh the crude and grit.

If it is so desired, the grit content may be measured as follows:
Place the weighed material in a Waring blender with about 250ce
of water and beat for one minute until the crude is pulpy and

well fiberized.

Wash the material into a large beeker of warm (but not boiled)
water, stir well and decant the fibre away from the grit.

Filter, dry, and weigh the grit (it may be necessary to hand-
pick and discard some unfiberized crude).

Subtract from the previous totsl Paragraph 3 (Jj) to obtain pe
cent crude. .
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Results and Accuracy

L.

(a)

(b)

(e)

The weighed residue described under "Procedure" paragraph 3 (J)
is reported as the percentage of grit and crude. The average
of two results must be reported.

The weighed residue as described under "Procedure" paragraph 3
(k) is reported as the percentage of crude. The average of two
results must be reported.

The expected maximum différence between any individual read-
ings and the average is +3 per cent. When the maximum differ-
ence is exceeded, repeat the test.

1hh

BIRD 005455




PLEXIGLASS TUBE 23710 X 370.0 % 220" L&

Qi

‘RvBBER HOSE !

/ I. THERMOPMIETER FOR WIZTER
i TEMPERRTURE 0% 100° FAR.

\
N FISCHER FND FPORTER
'y FLOWRRTOR
i
;é‘ CRPILLRARY
¥ "/ :
3 wesT TEMPERFTURE
& SENSIVG
ELEMENT
WRTER i _

-t B ][R

. 1
COUPLING ”ﬂ L T
SEE ' j T e Pl ree
bRwaG. 8 ! ‘\wﬂ. vE
4 rugBER HOSE —cocxs
s VALY E
GLASS FUNNEL™ \l — i
cock

CRUDY  CONTENT  APPRRATUS

DRFWING A
15

BIRD 005456




3%-/2 mm 4o

‘*‘-*aéi

/8 ~M.F. THD.
Jg ‘oA,

( 2370 x3"0.0. x #:0"¢é. '
PLEXIGLASS TUSE

/18=-NM~< r//b.\'}\‘

THREAO CoupLED

5SS
i !
| ! ! l l 1 .’..~
L. | 32 oo q
|'|l i
. \
“‘(\z :
| oy |
. )
—_——e—e— e —_—————— - > N
',j" S
EY 2 . .
i
7k g
Z Y __russER
gt o1 } GRSKET
N B
oo S g il SHbpiinglieg iy
‘\\\ "“\ : ?
\\,‘ ‘ n \lo
\ L\ "3 | OIA
]

PYREX FILTERING
FUNNEL 78 “my O/,

DRAWING 5

TURN&ED OFR 7 F17 ON A
T OIR. PYREY FUNNEL

WerH 2 RuBEEe GRSICET
PLICED 8X7WELN

CRUDY CONTENT APPARFIYS—COUFLLING

*

146

BIRD 005457




TESTING PROCEDURES
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CHRYSOTILE ASBESTOS FIBRE
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E-2

GRIT AND SPICULE TEST

Printed in U.S.A.

Revised and adopted by:

ASBESTOS TEXTILE INSTITUTE -
MINERAL FIBER FRODUCTS BUREAU - 11/8/6
QUEBEC ASBESTOS MINING ASSOCIATION - 11/19/63
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E-2

GRIT AND SPICULE TEST

Scope
1. (a) This test is to measure by water elutriation & residue of
material that indicates the grit and spicule content in milled
fibre.
(b) The limitations of this test is for Quebec Standard grades TH \
and below.
Apparatus
2. (a) Elutriation apparatus as described on drawings:
No. L-572-A, General Arrangement
No. L-572-B, Detail Separating Vessel
No. L-572-C, Detail of Water Spray Tube
(v) Fibre washing apparatus as described on drawings:
No. L=-551-1, General Arrangement
No. L-602, Detail of Spray
(c) Timer or Stop Watch.
(d) Buchner Filter and filter paper. (Reeves Angel 230).
(e) Drying oven or infra-red lamp drying units.
(£) 35-mesh standard Tyler 8-in. sieve.
(g) 100-mesh standard Tyler 8-in. sieve.
Sampling
3. (&) In accordance with (A-1) "Method of Sampling and Preparation,"
to obtain 100-gram sample.
(b) Perform Grit and Spicule tests on triplicate samples obtained

by the standard sampling procedure and average the results.
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Note: Special attention must be made to ens
. ure that each
increment of fibre for the sample includes the full cross-

section of the pile with any grit or fines
segregated to the bottonm, & ?hich may have

Procedure

L,

(2)

(v)

(e)

(a)

(e)

(2)

(&)

(n)

(1)

(3)

(k)

A test sample of 100 grams of fibre is ro-tapped by ¢ _
ard procedure (B-2) "Ro-Tap Screen Analysis,ﬂpe y the stand

The plus 35 mesh fraction is washed in several increments of
10 to 15°grams on 35 mesh sieve with a water spray at 20 1bs/sq.
in., for 3 minutes.

The minus 35 mesh fraction is washed on 100 mesh sieve with the
same spray and pressure for 3 minutes.

Note: All other techniques are outlined in wash test procedure
(C-4) "Wash Test."

Transfer the plus 35 mesh fraction after washing to the L-in.
dismeter separating vessel.

Connect to the water supply the copper spray tube so that it
hangs freely in the center and the end has a half-in. clearance
with the bottom of the vessel,

Note: Check the spray tube to ensure that openings are clear.

Introduce the water to the separating vessel at a flow rate of

1575 cc/min.
Allow the water to run for 30 minutes.

After shutting off the water allow the residue to settle for
2 minutes and then decant off half the water.

Pour the remaining water and residue into a Buchner fumnel,
making sure that the separating vessel is well washed out, and
filter on a previously dried and weighed filter paper.

The filtered residue from the separating vessel is then dried
and weighed.

The weight of the filter paper is subtracted from the weight of
the filter paper plus residue to obtain the per cent of residue
in the plus 35 mesh fraction.

The above procedure, as per paragraphs L (c) to b (j) is
followed for the minus 35 mesh ro-tap fraction after washing on

k9
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the 100 mesh to obtain the per cent of residue in the minus
35 mesh fraction.

Results

5. (a) The total percentage of residue will be reported as three test
results and their average.

This percentage is an indication of the grit and spicule content
of the sample tested.
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TESTING PROCEDURES
FOR
CHRYSOTILE ASBESTOS FIBRE

(Second Edition)

F-1
DETERMINING THE TENSILE STRENGTH OF ASBESTOS FIBRE

Printed in U.S5.A.

Reviged and adopted by:

ASBESTOS TEXTILE INSTITUTE - 9/10/59
MINERAL FIBER PRODUCTS BUREAU -
QUEBEC ASBESTOS MINING ASSOCIATION -
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F-1

TENSILE STRENGTH

Scope

1. This method of test covers a procedure for determining the tensile
strength of asbestos fibre, expressed in grams per denier, where &
denier is defined as the weight in grams per 9000 meters of length.

Apparatus

2, (a) The apparatus shall consist specifically of the parts described
in paragraphs (b) to (i).

(b) Tensile Tester - The tensile tester shall be a vertical pendu-
lum type with capacities of zergo to ten pounds and zero to 20
pounds and shall have a constant rate of traverse of 12-inches
Per minute.

(¢) Balance - The balance shall be capable of weighing ten milli-
grams to the closest 0.01 milligram.

(d) Mounting Cards - The mounting cards shall be constructed of
cardboard spproximately 0.0l-inch thick and shall conform to
the design shown in Figure 1.

(e) Cutter - The cutter shall consist of two razor bledes mounted
1.00 plus or minus 0.02 centimeter apart.

(£) Scale - The scale shall be at least ten centimeters in length
and shall be gradusted to 0.02 centimeters or less.

(g) Cement - Epoxy resin. Mix two parts by weight of Araldite 502
resin with three parts by weight of ASP 40O clay. Blend 25
parts of this mix with cone part by weight of HN 951 hardener and
sufficient ASP 400 clay to give a high consistency.

Note: The Araldite 502 resin and the HN 951 hardener are
supplied by CIBA Products Company, Kimberton, Pa.; the 4SP 400
clay is supplied by Minerals and Chemicals Compeny, Menlo Park,
New Jersey.

(n) ‘"Tweezers.
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(1) Dissecting Needle.

Sampling of Asbestos Fibres

3. The sampling shall be conducted in accordance with the Standard
Sampling and Preparation Procedure for Asbestos Fibre.

Procedure

L, (a)

(b)

(e)

(a)

Size of Sample - The weight of sample used for this test shall
be approximstely 100 grams.

Selection of Fibre Bundles for Test - The 100 gram sample shall
he divided into eight equal portions and five fibre bundles
shall be selected from each portion.

Note 1: In the evaluation of crudes preferably ten to 20 pieces
of crude shall be selected and an equal mumber of fibre bundles
shall be removed from each piece so that a total of 4O bundles
are ohtained.

Note 2¢ The fibre bundles shall be continuous and free of
faults, as determined by visual inspection, and shall have a
length of at least 1.5 centimeters and a weight of at least one
milligram.

Preparation of Fibre Bundles for Test - Each of the 40 fibre
bundles shall be cut to a length of 1.00 plus or minus 0.02
centimeter and shall be dissected until the weight is 0.50 plus
or minus 0.05 milligram. The length of each specimen shall be
checked with a scale and the weight of each specimen shall be
recorded to the closest 0.0l milligram.

Each specimen shall be placed on a mounting card so that it
lies across the center of the slit perpendicular to the long
dimension and shall be attached at the ends with cement. The
cement shall be allowed to cure for a minimum of 16 hours at
room conditions not in excess of 8 degrees Fahrenheit.

Note 3: The resin cure can be accelerated by heating, but the
resultant wicking action causes the fibre specimens to become
brittle.

Tensile Strength Test - Each mounted specimen shall be placed
between the grips of the tensile tester and the mounting card
cut through to the slit on both sides. The tensile tester shall
then be set in operation and the breaking load recorded to the
closest 0.1 pound.
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Calculation and Report

5, (a) The tensile strength of each of the 4O specimens shall he
calculated to the closest 0.1 gram per denier using the follow-
ing equation.

Tensile Strength = (load) / (1.98) (weight)
where
breaking load of gpecimen in pounds

weight per unit length of specimen in
milligrams per centimeter.

Load
weight

N

(b) Report the average tensile strength of the 40 specimens to the
closest 0.1 gram per denier.
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TESTING PROCEDURES
FOR
CHRYSOTILE ASBESTOS FIBRE
(Second Edition)

F-2

FIBRE STRENGTH UNIT TEST

Printed in U.S.A.

Revised and adopted by:

ASBESTOS TEXTILE INSTITUTE -
MINERAL FIBER PRODUCTS BUREAU - 2/1k/61
QUEBEC ASBESTOS MINING ASSOCIATION - 2/23/60
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r-2
STRENGTH UNIT

Scope

1. This procedure is for determining the strength giving properties
of specific grades of asbestos fibres in asbestos-cement products.

Apparatus

2. Photographs illustrating the test apparatus are shown in Figures
1 and 2.

Fibre Preparation

3. Fibre being evaluated shall be tested in an open condition.
(a) Opening Procedure

(1) Ball Milling Operation - Three hundred (300) gresms of
fibre are placed in a procelain ball mill.

Successive use of several sets of balls is desirable in

- order to ensble the operator to use the ball mill
continucusly. The balls are removed from the ball mill
with the fibre and brushed or wiped clean of fibre while
a duplicate set of balls is being used in the mill.

Fibre charge 300 greams

Ball charge 6 kg

Number of balls 8 (approx.)

Speed of rotation 65 rmm

Milling time Samples shell be ball milled

for that time which uitimately
gives the highest strength to
the asbestos-cement cakes,¥*

Balls are to be discarded and replaced when their diameter
is 35 mm or less.

* For chrysotile fibre from the Jeffrey and Thetford arees, 60 min. ball
milling time has been found by testing to give the highest strength
to the asbestos-cement cake.
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(2) Disintegrator Operation - After ball milling the fippe
is passed twice in succession through the small lahgp.
atory disintegrator, as specified.

The 300 grams of ball milled fibre are fed by hand
through the disintegrator. The fibre sample should be
fed into the disintegrator in sbout 1-1/2 to 2 minutes
at a reasonably steady rate so as to maintein a relstive-
ly constant disintegrator speed.

The following perforated steel plates should be used
with the various fibre grades:

Fibre Diameter of Holes in
Grade Perforated Plates

3 10 mm

by 7 mm

5 5 mm

6 ' 3 mm

After each disintegration, the apparatus should be clean-
ed, After the first dlsintegration, any bundles of fihre
which have flocked together shall be separated by hand
before the second disintegration. After the second
disintegration the fibres which have flocked together and
remain within the steel housing shall be removed and
discarded.

(3) Fibre Mixing - After the second disintegration the fibre
shall be mixed in & tin mixing can. The mixing can is
rotated on a roll table for 10 minutes at a speed of 56

.

Asbestos-Cement Sample Procedure |

4. (a) Equirment - The major items of equipment are given below:

(1) Weighing - A scale or balance capable of weighing to the
nearest gram is used for dry mix preparation. A scale
capable of weighing to the nearest 0.1 gram is used to
obtain volume and dry weights of individual asbestos-
cement cakes after curing. The latter scale must be of
a design to permit weight measurement of an individual
ceke when completely immersed in water.

(2) Dry Mixing - Dry mixing of the asbestos and cement binder
constituents is done in a special mixing cean. For dry

mixing, a roll table or equivalent equipment for rotating
the mixing cans at 78 rmm is reguired.
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(3) Wet Mixing - Wet mixing shall be with the mixer and

(1)

cone conforming to specifications. The agitator shall
rotate at 600 rpm in the axis of the cone., The agitator
shall be placed as closely as possible to the bottom of
the cone without touching it during rotation.

Pressing - The press must be capable of applying a press-
ure sufficient to obtain with 145 grams of dry stock

(and water of hydration), a dry (cured cake) density of
1.60 gm/em3. Testing experience has shown that s total
geuge pressure of 34,000 pounds between platens is
required.

The press assembly is designed for pressing a cske to a
constant thickness of 6 mm which produces a density of
approximately 1.6 gm/em3. This is done by using stop
gauge bars to maintain a constant clearance between the
bottom of the top die and the base of the confining mold
during forming of the cake (dwell time). The press
assembly is designed for clearance of less than 6 mm to
allow for the effect of "springback” and to produce a
final cured cake thickness of 6 mm (of the desired constant
density).

The reccmmended press assembly consists basically of the
following parts in the order of their vertical position
from the top:

(i) Device for Holding and Lowering the Confining Mold -
This consists of a cylinder and piston (mounted. on
the upper cross-head of the press) with a yoke
attached to the top of the piston. The side rods
of the yoke project through the press cross-head
connection to the confining mold. In addition, an
L-shaped frame, pivoted centrally from the lower
part of the cylinder, supports the piston and yoke
during removal of the cake from the confining mold.

(ii) Top Platen - This includes the top die mounted on
springs sgainst a supporting plate (above) and gauge
bars surrounding the top die, rigidly fixed to the
supporting plate.

(iii) Confining Mold - The top die shall fit into the

confining mold (during formation of each cgke) with
& clearance on four sides with a minimm of 0.05L mm
to a maximum of 0.152 mm in order to allow seepage
of surplus water during initial compression of the
slurry.
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The top inside edges of the confining mold are
rounded to facilitate initial contact with +the
top die.

(iv) L40-mesh copper wire screen.

(v) 15-mesh brass wire screen.

(vi) Perforated steel plate.

(vii) Grooved bottom platen.

(viii) Platen base.

(5)

(6)

(1)

(8)

(9)

(10)

(11)

Suction System - A suction system is used to provide a

way to remove the water collected on the top of the mold '

during pressing. A thin tubular metal nozzle connected
by rubber tubing to a receiving vessel (vacuum flask) is
used to remove the water.

Moist Air Cabinet -~ A humidity cabinet for moist curing
of cakes after forming.

Steam Cure Tank - An autoclave and controls required for
curing cakes after moist cure.

Saturating Tank - A sultable tank for saturating one
dey's production of cakes is required.

Drying Oven.

A Testing Machine for transverse center losding of the
sgmples to destruction is required.

Micrometer.

(b) Raw Materiasls - It is important that a large quantity of Port-
land cement and finely ground silica he obtained in order to
provide & constant source of these materiagls for fibre evalue=
tion for & minimum period of one year. It is essential that
the properties of these msterials remain constant in order to
avolid differential effect of these materials on the ultimete
strength of the asbestos-cement samples, independent of the
effect of fibre on strength.

(1) Portland Cement.

(2) sSilica - (Finely ground quartz).

16k
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(3) "Prepared” Water - The water used in the preparation of
the samples shall be distilled water saturated with lime
and gypsum (chemically pure). This water will be pre-
pared by adding 2 grams of hydrated lime and 3 grams of
gypsum (Ca SOy . 2 HpO) per liter. It shall be allowed
to stand for 2k hours (egitating water from time to time),
after which 1t is siphoned off into a clean bottle.

(c) Preliminary Steps

(1) Preparation of the Perforated Plate and Screens - The
screens and plate should be cleaned before the forming
of each cake, using running water and a stiff bristle
brush. The screens are then brush-coated with a very
light machine oil (Socony-Vacuwm 133B Process 0il or the
equivalent; if this is not availlable, a mixture of 10
parts kerosene to 1 part rew linseed oil is satisfactory).
The screens and plate are then placed under the confining
mold on the bottom platen ready to receive the slurry.

(2) Preparation of the Mold and Dle - The mold and die should
be brushed with the oil or linseed oil-kerosene mixture
before the forming of each cake.

(d) Cske Formetion - Evaluation of one fibre sample shall consist
of forming and testing of ten 206 x 76.2 x 6 mm asbestos-
cement cakes.

(1) Batch Formulation - Quantity of dry mix (1700 grams )
sufficient to prepare at least 11 test cakes* (1h5 grams
per cake) is mixed according to a predetermined propor-
tion based on empirical regults and the chosen strength
standard.

To calculate the quantity of each material used in the
mix for each cake (145 grems of dry mix), the following
formilas are used:

F (fibre) = 145 x Qp = fibre weight in grams

Where Qp = ratio of fibre weight to total dry mix
weight.

¥ This allows sufficient dry mix for forming one more cake than the
required 10 in case of accidental damage to one cake during forming.
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o Ao S

R

cur ey

(2)

(3)

(%)

(5)

(6)

C (cement) = 0.6 (145 - F) = cement weight in grams

S (silica) = 0.k (15

¥

F) = silica weight in grams

F+ C+ 8 = 145 grams

]

Dry Mixing - The dry stock should be mixed for 5 minutes
in the specified mixing cans at 78 rpm. After mixing the
stock is transferred from the mixing can to & jar or bag
with as little vibration or agitation as possible gso as
to prevent any seperation of constituents within the
batch,

Prior to weighing the 145 grams of dry stock, the entire
stock of 1700 grams is placed on a 3 ft x 3 £t poly-
ethylene or similar sheet and rolled by taking opposite
ends of the sheet using two rolls per end for a total of
% rolls. Repeat this rolling technique before taking
each 145 grams of stock.

Slurry Preparation - After rinsing the mixing cone a
rubber stopper is inserted at the bottom and 410 cc of
prepared water at T4OF are poured into the cone. An
additional 40 cc of the prepared water will be added to
wash down the cone and stirrer after the stock has been
added. 145 grems of dry stock are sdded and the mixer is
started. The timing is continuous from this point, the
time at which the mixer is started being zero..

Mixing - (Time O to 2 mimnutes) The stirrer shall rotate
at 600 rpm during the mixing.

Transfer of Slurry - (Time 2 to 2-3/4 minutes) Initially
the confining mold is resting on the screens om top of
the bottom platen which is pulled forward on the platen
base to facilitate transfer and distribution of the slurry.
The yoke (and piston) for holding the confining mold is
in the bottom position. At the end of the second minute
(after mixing) the slurry is poured from the bottom of
the mixing cone into the mold, using the chute. A
rubber spatula and hoe are used to scrape the slurry
remaining in the chnte into the mold and to distribute
the slurry evenly in the mold.

Dewatering of the Cake - (Time 2-3/4 to 4-1/2 minutes)
After removal of the chute and mixing assembly, the
confining mold and the bottam platen together are pushed
back beneath the top die so that the confining mold hooks
contact the yoke rods between the set screw collars.
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(1)

(8)

(9)

The cycle is started by opening the safety gwitch and
closing the foot switch. The low pressure timer is
activated. Timing is controlled by turning the low
pressure relief valve handle counterclockwise to obtain
minimum pressure. (Zero pressure reeding on the gauge).
The velve handle should be given one additional turn
after the zero reading is obtained. At this setting the
top die will contact the glurry in from 9 to 10 seconds.
In other words, the rate of rise is approximately 0.2
inches per second (5mm/sec.). When the top die is in
contact with the slurry, water is forced out through the
screens and between the mold and the die. Water pressed
from the cake is drained from the platen base into a
settling tank to prevent clogging of the laboratory drain.
The water between the mold and the die 1s drawm off
through the automatic vacuum system. As a result, the
operation is now automatic until the end of the dwell
time cycle and the operator can now make preparations
for the next sample ¢ be pressed.

Applying Forming Pressure - (Time 4-1/2 to 5 minutes)
After the dewatering interval, Timer No. 1 sutomaticelly
shuts off and Timer No. 2 starts bullding up to the
required high pressure. This rate of pressure rise is
controlled by adjusting the micrameter valve.

Dwell Time - (Time 5 to 6 minutes) A total pressure of
34,000 pounds (gauge) is autamatically meintained by
Timer No. 2 for one minute. This pressure is maintained
by the value set on the high pressure relief valve.

Removing the Cake from the Confining Mold ~ At the end
of the dwell time intervel the motor autamatically stops
and the Waterman No. 2 valve opens permitting the ram

to drop to the desired distance to remove the cake. This
distance is controlled by closing the toggle switch.

The top die is forced awey from the supporting plate of
the top platen by springs. At the same time since the
confining mold is supported rigidly by the holding device,
the top die passes through the confining mold, exposing
the cake for removal. A flat asbestos~cement or Lucite
plagtic sheet approximately 9 x 22 cm is put on top of
the screens on the bottom platen to receive the semple.
Asbestos~cement sheets, if used, should be coated or
partially impregnated with an alkall resistant moisture
proofing compound such as an epoxy resin. The maximum
recommended clearance between the bottom of the cake and
the top surface of the ashestos-cement sheet should be
1/4 in. in order to minimize the distance required fo

the cake to drop. .
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(e) Cake
(1)

(2)

(3)

If the cake does not fall of its own sccord, it is
carefully stripped from the die by inserting a thin
spatula between the cake and the die. The asbestos-
cement or plastic sheet with the cake on top is removed
from the press and the rough edges smoothed by the
spatula. The cake is numbered for identification. Clesn
the screens and the perforated plates and place on the
grooved platen for the next test. The confining mold

is lowered onto the screens by releasing the holding
device.

After formation of each cake, remnants of the slurry
should be wiped from the confining mold and the die with
emphasis on the grooves on the sides of the die in order
to prevent clogging of the automatic vacuum system. The
water removal system must be kept clean if reproducible
results are to be obtained.

The above procedure is repeated for each cske. At the
end of each day‘'s operation the equipment should be
thoroughly clesned and oiled.

Curing

Moist Cure - Tmmediately after forming one set of ten

the cakes on the flat asbestos-cement supports are

stacked one on top of the other in groups of ten in the :
moist cure ecabinet. The minimum period of moist cure is )
16 hours. This will increase somewhat, depending upon
when the sample was made.

Steam Cure - After removing the asbestos-cement sheets
from hetween the cekes, the cakes are transferred from
the moist cure cabinet to a flat rack on which they are
stacked side by side between pegs in groups of five. It
is important to lean each cake sgainst the cake next to
it, allowing a slight space between cakes at the bottom
edge. The rack is placed in the autoclave with a large
asbestos-cement sheet completely covering the rack to
prevent condensed water from dripping on the cskeg dur-
ing cure. The autoclave ig sealed and the steam pressure
raised immediately to curing pressure.

Cakes made on the same dey should be steam cured at the
same time. The actual period of stesm cure is 20 hours
at T.03 kg/cm? (100 psi).

Saturation - After steam curing the samples shsall be
immersed in water for 24 hours at a temperature of
approximately 759F. Cakes should be stacked on edge with
the top edge approximately 25 mm or 1 in. below the water
surface.
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(£) Cake Testing - The order of sample testing shall be as
follows:

&. Determine volume by displacement of saturated
sample.

b. Determine saturated weight (in air).

¢. Determine saturated transverse strength.

d. Determine specimen thickness.

e. Determine dry specimen weight.

(1) Volume - The sample volume shall be determined by
weighing each saturated cake completely immersed in T59F
service water drawn fresh each day. The difference in
weight between the sgturated weight in air and the
immersed weight equals the volume in cubic centimeters. '

(2) Saturated Weight - Cakes shall be removed from the
water one at a time and immediately wiped free of excess
surface wabter by means of a slightly wet cloth, the
excess water of which has been driven off by wringing,
snd then weighed to 0.1 gram. The cakes are now covered
with a damp cloth until the transverse testing is begun.
Remove one cake at a time for test, Kkeeping the others
covered by the damp cloth.

(3) Transverse Testing - Each saturated cake is then broken
in flexure as a simply supported beam with the center
load being applied across the entire width to the smooth

(top) side. A 15.2 cm span shall be used and the load-
ing rate shall aversge 36 kg/minute.

(4) Sample Dimensions
(i) Thickness shall be measured at three points across
the width of the cake directly at the break.
Individuel thickness values shall be recorded to
the nearest .01 mm.
(i1) Cake width shall be considered a constant value.

(5) Drying - After the samples are broken they shall be
dried for 24 hours at 220 to 230°F.

(6) Dry Weight - The dry sample weights shall be recorded
to 0.1 gram.

Calculation

5. The following theoretical calculations shall be made for each
individual ceke tested.
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(a) Dry Demsity

(b)

()

Dxy Cake Weight in grams . pengity in gm/ cm3

Cake volume in ce
Volume = Saturated Weight - Immersed Weight in Grams
Transverse Strength

Modulus of Rupture

MR = 3 PL P = breasking load in kg
2 b te b = width in centimeters = T7.62 em
t = thickness at breask in cm
1 = span = 15.2 cn
MRy = P 15.2 = 11 cm® (Equation #1
32 35 G)E xg/en® (mauation #2)
Example:

For a cake with a 40 kg brea.kiné load and & thickness of
0.600 em

MRp = (3) 40 = 333 ke/c?
0.36

Correcting Modulus of Rupture (Unit Strength) to Comnmon
Density - To adjust all MR values to a common density and thus
eliminste small differences in unit strength values due to
differences in density, the following calculations should be
performed. The common (standard) density of 1.60 gm/cm3 has
been chosen ag standard:

MRy = (1.60)2 (umr) (Equation #2)
(Dry density of test cake)<

where!

MRy = MR at 1.60 gu/cm3

MRp = MR from test results

Exanples

For a dry cake density of 1.58 gm/em3 and MRy of 333 kg/cm®

MRp = ::LL-go"2 (333) = 3b1 kg/ceP

#* Since this strength exceeds the asllowahle range described in Section
5, it should be rerun at a lower fibre content. )
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Any individuel value MRy varying from the average by more
than 7.5 per cent of the average (including ten results) shall
be eliminated and a new average strength calculated.*¥*

(d) Reference Strength ILevel - A standard reference strength for
the asbestos-cement samples has been taken as 275 kg/ o at
a dry ceke density of 1.60 gm/cm3.

(e) Caleulating Fibre Content to Give Standard Strength - The
fibre content of the mix should be chosen so that the average
MRA lies scmewhere between 261-288 kg/cn®. If the MR exceeds
this range, a new series of test specimens should be prepared
at a higher or lower fibre content as required.
The MRp value of the test sample will usually vary somewhat
from the standard reference strength, and the fibre content
of the mix must be altered slightly to attain the proper
strength level. Experience has shown that this correction is
most easily made by assuming a linear relationship between MRA

and the ratio of fibre weight: dry mix weight - fibre weight.
Mathematically this may be expressed as follows:

léﬂs_FT) {f&ﬁ; - lg_aF) (Equation #3)

where the total mix weight per ceke is 145 grams and
Fp = weight of fibre in grams per cake ag tested

Fp = adjusted fibre weight in mix so as to give
standard strength

hence:

per cent fibre required in mix to give standard strength

=§‘_&_x100
145

¥ If more than three such samples vary from the average of
T.5 per cent the whaole test will be repeated.
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()

(2)

or from Equation #3

Per cent fibre required in mix = §27§ %EE (100)
MRy (145-Pq) + 275 Fyp

(Equation #4)

This may of course be expressed in terms of the per cent
fibre present in the original mix as tested. For example,
in these .terms Equetion #+ becames

per cent fibre required in mix = 5272 Qf! §1002
MRA 1.00-Qp) + 275 Qe

(Equation #5)
vhere: Qp = ratio of fibre weight to total dry mix weight

Either Equation #& or Equation #5 may be used to calculate
the fibre content required to give standerd strength.

Caleculation of Strength Units - Asbestos fibre possesses the
ability to impart strength to an asbestos-cement product.
That is to say, every flbre grade contains a certain quantity
of strength giving units. The quentity of fibre required in
an ashestos~cement furnish varies inversely with the number
of strength units it possesses. ¥For example, if X amount

of a fibre possessing 100 strength produces a product of a
given strength, 2X would be required to produce the same
product from a fibre possessing anly 50 strength units.

The following definition is the basis for the strength unit
tesgt:

A fibre that gives the standard strength at the standard
density when used as 10 per cent of the furnish is defined as
having 100 strength units.

Therefore, by knowing the per cent fibre reguired in the mix
t0o give standard strength, it is possible to calculate the
strength units as follows:

strength units = 1000 (Equation #6)
% fibre required in mix

Typical Analysis of Data

Mix Composition

Qe = 125
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fibre weight in grams/ca.ke = (145) ¢125) = 18.1 g

i

Fp
cement weight in grams/ceke = (0.6) (145-18.1) = 76.1 g

i

Cp
silica weight in grams/cake = (0.%) (145-18.1) = 50.8 g

Sy
Total weight/cake in grams = 145.0

Average Strength Data

P

I

bresking load = 31 kg

T = thickness at bresk = 0.600 am
Density = 1.58 gm/cem3
Calculations

MRp = % = (3) (31) = 258 kg/am® (Equation #1)

= (1.60) (_méml (1.60)2 §2§8) = 265 kg/cma
Density: 1.5

(Equation #2)
per cent fibre required = (2 ) (100
MRy (145-Fq) + 275 Fyp
(BEquation #+)

= 2 18.1) (100 =
565) (145-18.1) + (275) (18.1

)"'97;750 = Q = 12-%
33,600 + 4,900 3%,5%

or using (Equation #5)

per cent fibre required = 27 .12 100
265} (1-.125) + (275 .125

= . = 34%2 = 12.9%
232 '.!oﬂ%rw . 266. ‘
Strength Units = 1000 = T8 (Equation #6)
12.9
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FIGURE 1

THE SEMI-AUTOMATIC PRESS

1. Toggle switch

2. Vacuum gauge

3. Settliing tank

4, TLow pressure control valve
5. Dump valve

6. High pressure control valve
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FIGURE 2

THE SEMI-AUTOMATIC FRESS

Low pressure timer (No. 1)
High pressure gauge

High pressure timer (No. 2)
Lower limit switch

Top limit switch

Confining mold drop lever
Vacuum line

. . .

.

-~ v Fw -

Safety switch

(The foot switech is not shown)
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F-3
STRENGTH IN ASBESTOS-CEMENT PRODUCTS

Scope

To determine the reinforcing value of asbestos fibres in asbestos-
cement relative to a fibre chosen as "standard."

Apparatus

1. Mixing Equipment - Patterson-Kelley Model LB-558 laboratory blend-
er complete with two one-quart and one two-quart plastic shells.

2. Vacuum System - As detailed in Figure No. 1.

3. Vacuum Pump - "Cenco Pressovac 4" or equivalent. An air aspirator
(as detailed in Figure No. 2), connected to a compressed air line
through a pressure reducing valve, may be used in place of the
vacuun pump.

L, Mold Assembly - As detailed in Figure No. 3.

5. Hydraulic Press - 10-ton Carver, laboratory model.

6. Humidity Cabinet - Designed for saturated atmosphere at ambient
temperature. (A Harshaw No. H-18877 Stainless Steel desiccating
cabinet has been found satisfactory for-this purpose).

T. Leboratory Matoclave - Cepable of maintaining a saturated steam
pressure of 125 pounds per square inch gauge.

8. Drying Oven - Standard gravity convection type, capable of main-
taining 220 degrees Fahrenheit plus or minus 5 degrees.

9. Flexural Tester - With five inch span and capable of close readings
in the zero to 300 pound range. (A 300 pound proving ring assembly
with continuous reading dial, used in conjunction with a Carver
press, has been found preferable to other testing devices).

10. Lsboratory Balance - Capsble of weighing 500 grams to 0.1 gram.

11. Graduated Cylinder - 1000 ml capacity.
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12. Filter Paper - 15 cm circular, Whatman No. 40 and Whatman No. 50,
13. Beaker - 5500 ml, stainless steel.

ih. Plexiglas Squares - T inches x 1/8 inch thick.

15. Glass Jars - Wide mouth, screw cap, 32 ounce capacity.

16. Spatula - Stainless Steel, with narrow blade.

17. Thermometer - Range minus 4 to plus 220% in two degrees.

18. Stop Watch

Raw Materials

1. Obtain 1000 pounds each of Portland cement and 90-200 mesh pulver-
ized silica. These materials, which will serve as standards,
should be thoroughly mixed and stored in air-tight containers.

2. Obtain 250 pounds of asbestos fibre (prefersbly an asbestos-cement
3-grede) and prepare in an appropriate manner. This fibre, which
will serve as the standsrd, should be thoroughly mixed before and
after processing and should be stored in a dry place in cleean
cloth sacks.

3. For each fibre to be evaluated, obtain the sample by the "Method

of Sampling and Preparation of Asbestos Fibres for Test Purposes.”

Sample Preparation

1.

For each evaluation, premix 1290 grams of cement and 860 grams of
silica in the two-quart shell by rotating in the blendexr for 15
minutes. This cement-silica mixture, which will be sufficient for
e 15 sample evaluation, should be stored in sir-tight containers
until needed.

Prepare three cakes each of the following compositions using the
standard fibre (weigh to the closest 0.1 gram):

3% Fibre - L.5 grams fibre, 145.5 grams cement-silica mix
% Fibre - 13.5 grams fibre, 136.5 grams cement-silica mix
15% Fibre - 22.5 grams fibre, 127.5 grams cement-silica mix

Also prepare six cakes of the following composition using the
fibre to be evaluated (weigh to the closest 0.1 gram):

15% Fibre - 22.5 grams fibre, 127.5 grams cement-silica mix
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13.

The order of making shonld be staggered by preparing one cake each
of 3%, 9% and 15% standard fibre Ffollowed by two cakes of the

unknown, with this order being repeated until a total of 15 samples

has been prepared.

Using the one-quart shells, dry mix the materials for each ceke by
rotating in the blender for five minutes and then add to 600 ml of
tap water (at 77°F t 3°) and wet mix for an additional five minute
period. (It is found desirable to reserve one of the shells for
dry mixing only, using the other for the wet mixing operation.
Further, as a matter of convenience, the materials for one sample
can be wet mixed while those for the next are being dry mixed).

Be certain that both shells are thoroughly cleaned after each use.

During the mixing operation, fit the Buchner fumnel with a sheet
of Whatman No. 40 filter paper, wetting the paper to position it
firmly. Then level the funnel by eye.

With the stopcock between the filter flask and vacuum source
closed, adjust the vacuum to 16 inches of mercury.

When mixing is complete, swirl the shell vigorously +o masintain
a uniform slurry concentration and pour the material into the
Buchner funnel.

When all of the slurry has been transferred, apply the vacuum
noting the time. (A stop watch is recommended for all time
schedules).

Rock the funnel continually during filtration to distribute the
fibre.

As soon as the water has been drawn off (as indicated by a decrease
in vacuum) again note the time. The number of seconds from vacuum
application to this point is recorded as the filtering time.

Continue vacuum application for 30 seconds to draw off any water
remaining in the bottom of the Buchner.

Remove the funnel from the flask, place a sheet of Whatman No. 50
filter paper on the cake, invert the funnel and remove the cake
onto a tared Plexiglas square.

Remove the Whatman No. 40 from the cske bottom and replace it with
8 sheet of No. 50.

Then weigh the cake (to the closest O.1 gram) on a balance tared
for the Plexiglas and the two sheets of No. 50 filter paper.
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k.

15.

16.

17.

18 L]

19.

20.

Carefully place the mold over the cake, then invert so that the
cake falls into the mold. This places the original bottom of the
sample on the bottom of the mold with a sheet of Whatman No. 50
filter paper on each side.

Insert the plug into the mold, invert so that the plug is on the
bottom, and place the assembly in the press. Apply pressure at

a uniform rate such that a total load of 14,150 pounds is obtained
over a 30 second period.

Allow the cagke to compact for 30 seconds and then release the
pressure.

Remove the mold from the press. Then remove the plug from the
mold and run the spatula arcund the edge of the cake to free it.

Invert the mold on a Plexiglas square to remove the cake, peel off
the upper filter paper, place the tared Plexiglas on top, invert,

. and peel off the bottom filter paper.

With the spatula smooth outwards any extruded flash from the press-
ing operation. )

Then weigh the cake (to the closest 0.1 gram) on a balance tared
for the Plexiglas. '

Curing Cycle

1.

When the series of cakes is finigshed, store the stack in the
humidity cabinet with a Plexiglas square on the bottam and top
and between each sample.

After 24 hours, remove the cakes from the humidity caebinet and
autoclave for 20 hours using saturated steam at 125 pounds per
square inch gauge. (Relative to autoclaving, the system should be
purged of air prior to the start of the stesming cycle and the charg-
ing and blow-dowmn operations should be performed slowly over
approximately 15 minute periods.

Finally rack the cgkes for free air circulation and dry in the
gravity convection oven at 220°F + 5° for 2k hours. Then obtain
the dry weights to the closest 0.1 gram.

Testing Procedure

Test each cake in flexure on a five inch span. After the Ffirst bresk,
place the two halves together, rotate the sample 90 degrees, and retest.
Tests should be performed as soon as possible after removal from the
oven so as to eliminate the effect of excessive moisture absorption.
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Calculations

1. Record the average filtering time in seconds for the fibre being
evaluated.

2. Calculate the per cent water remsining after filtration and after
pressing for the unknown fibre (to the closest 0.1 per cent) as
follows:

Per cent water after filtration =
(Average filtered weight) - 150.0 (100)/(150.0)

Per cent water after pressing =
(Average pressed weight - 150.0) (100)/(150.0)

3. Obtain the average breaking load in pounds for the unknown fibre
end the 3%, 9%, and 15% standard cakes.

i. Using a relative stremgth of 20 for 3%, 60 for 9%, and 100 for 15%,

. caleulate the least squares line of bresking load versus relative
strength for the standard fibre, as illustrated in the following
example

Assume that the aversge bresking loads for the 3%, %, and 15%
standard cakes are 90.0, 171.0, and 240.0 pounds respectively.

The following table is then set up, where X is the relative strength
and Y is the corresponding breeking load:

X X [eales Nl ®?
20 9.0 1,800.0 400
60 171, 10,260.0 " 3,600
rota TH0 R0 S50 006
The average X and Y values are then calculated as:
My = 180/3‘= €0

My = 501.0/3 = 167.0

The slope of the leagt squares line is next calculated as:

m = 36,060.0 - (60 01.0) = 36,060 - 30,060 = 6000 = 1.875
1,000 - é@; 51867 1,000 -~ 10,800 3200

The Y-intercept of the least squares line is finelly caleculated as:

b = 167.0 - (1.875) (60) = 167.0 - 112.5 = 5k.5
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5

The ec‘luation for the least squares line of breaking load versus
relative strength for the standard fibre is then:

Y = 1.875 x+5h4.5

From the equation for the standard, caleulate the relative
strength of the unknown fibre (to the closest 0.1) from its aver-
age bresking load, as illustrated in the following example:

For an unknown fibre having an average breaking load of 210.0
pounds, the relative strength would be:

X = (210.0 - 54.5)/(1.875) = 155.5/1.875 = 8.9

Results

l‘

Filtering Time - This time will vary with both the type of fibre
used and the degree to which the fibre has been prepared. Since
the end of filtration is taken as the point at which & {decrease in
vacuum occurs (caused by loss of the water seal around the cake
edge), and is not based on the time required to remove & specified
amount of water, it is dependent not only on the rate at which
water is removed from the A/ C slurry, but also on the water reten-
tion properties of the fibre used. Consequently, without the per
cent water remaining after filtration, the filtering time has no
definite meaning.

Piltered Weight - The filtered weight, in terms of the per cent
water held after filtration, indicates the water retention
properties of the fibre used and also varies with the fibre type
and the degree of preparation. In conjunction with the filtering
time, it has special application in the formulation of wet machine

. furnishes since, in wet machine operation, the water content of

the asbestos-cement film on the felt is controlled by passing the
£ilm over a vacuum box.

Pressed Weight ~ The pressed weight, in terms of the per cent water
held after pressing, is an indication of the resistance to water
removal under pressure. The value is a guide as to the moisture
content of the rolled product in wet machine operation and as to
the moisture content of pressed sheets.

Relstive Strength ~ The relative strength, which expresses the
reinforeing characteristics of the fibre relative to the standard
fibre as 100, is used in effectiveness of furnish calculations to
control the strength of asbestos~cement products.

Use of relative strength values in caleulating the effectiveness
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of furnish can best be illustrated by the following example: ' =‘V

The relative strength of & blend containing

8 pounds of Fibre A (relative strength 100), }
50 pounds of Fibre B (relative strength T2), and )
20 pounds of Fibre C (relative strength 32) is: i

(80) (100) + (50) (72) + (20) (3R) - 81.6 -
(150)

In a furnish containing 12.0 per cent of this blend, the
effectiveness of furnish would be:

(81.6) (12.0) = 979 ‘
It should be emphasized that no general correlation exlists between
the effectiveness of furnish vaiue and the various A/C processes.

However, within any one process there is a definite relationship
between the furnish calculation and product strength.
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APPENDIX

Sample Preparation

One, two or three.unknown fibres can be evaluated against the same
standard within any one run, the only limiting factors being time
and the capacity of the two-quart shell. If more than one fibre is
evaluated, it is not possible to premix the cement end silica
togethér , but each must be premixed separately and weighed separ-
ately. For a three fibre evaluation, consis#ing of 27 cakes,
premix 2200 grams of cement and 1500 grams of silica and weigh out
as follows:

3% Fibre Cokes - 87.3 grams cement, 58.2 grams silica

9% Fibre Cekes - 81.9 grams cement, 54.6 grams silica

15% Fibre Cekes - T76.5 grams cement, 51.0 grams silica
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6 "MINL »

10"

~*26 DRILL - 18 HOLES
EQUALLY SPACED AS
SHOWN ON A 5-‘2-' DIA.

|~ “46 DRILL - 18 HOLES
EQUALLY SPACED AS
SHOWN ON A 4‘ DiA.

_—*a6 DRILL-18 HOLES
EQUALLY SPACED AS
SHOWN ON Aa-— DIA.

—¥AL DRILL- 12 HOLES
_} SHOWN ON A 2- ‘DIA.

L-’% DRILL -9 HOLES
EQUALLY 3PACED AS
SHOWN ON A\.;.“ DA,

—"4( DRILL- 2 HOLES
EQUALLY SPACED AS
SHOWN ON A.‘i" DIA.

SECTION 'A-A"

CONSTRUCTION NOTES:
1*MOLD MAY BE MADE CIRCULAR ( 64 0.0

/MOLD PLUG, I" THICK =

S DIA (To CLEAR
6" CAVITY).

NSTEAD OF EECTANGULAE

2:DRILL 4 TAP CENTER OF PLUG TO DEPTH OF 3 F'OE - 13 BOLT.

I-MATERIAL - COLD ROLLED STEEL.

PRESS MOLD
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G~-1

COLOR TEST

Scope

1. To determine the color and difference in color and shade of
asbestos fibre.

Apparatus
2. (a)* Photovolt photoelectric reflection meter model No. 610.

(b)* Search unit Na. 610-T or 610-Y equipped with & green, amber
and blue tristimmlus filters.

(c)* calibrated gray working standerd pleque, catalogue No. 6163
of 60 per cent reflectance.

(4)* Calibrated dark gray working standard plague, catalogue No.
6163 of 4k per cent reflectance.

(e)**Hydraulic press.

(f)**Compression cylinder with inside diameter of 1-1/8 in. which
is approximately one square inch in area.

Sampling

3. In accordance with (A-1) "Method of Sempling and Preparation.”

Procedure

L, (a) The details of the operation of this apparatus and the theory
2§2i§? it are clearly described in the manufaeturer's instruc-

* Photovolt Corporation, 95 Madison Avenue, New York, N. Y.

*¥* F. S. Carver Inc., 1 Chatham Road, Swmmit, New Jersey.
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(b) The procedure for running the test is as follows:

(1) Switch on the photovoltmeter and search unit and sllow
them to heat up for a minimum of 30 minutes.

(2) Balance the photovoltmeter against the working standard
plaque for the filter being used.

(3) Weigh out 10 grams of fibre and campress to 16,000 psi
on the pellet using the press and compression cylinder.

(h) Remove pellet from the compression cylinder. Be sure
to test the pellet side next to the campression plunger.

(5) Place the search unit on the pellet and take readings
using the blue, green and amber tristimulus filters.

(6) Place the working standard plaque back on the search unit
after each sample reading and calibrate to insure proper
readings.

(7) Smoking will upset the search unit readings.

(8) The Lk per cent reflectance plague is for very dark fibre
only. The 60 per cent reflectance plague shall be used
pormally.

(9) A voltage regulator should be used if the voltage is
variable.

Results and Sample Data

5. (a) Assuming we are checking the green spectrum, we calibrate the
galvanometer using the plaque and setting the galvanometer at
the reading printed on the plague for green, i.e. 73.5.

(v) The sample is then placed on the search unit and the galvano-
meter reading is taken. The calibration is checked again by
a second standard plagque reading.

{(c) The before and after test calibration and test reading is
recorded as:

Calibration
Filter Readi Before After
Green 8.3 T3.5 T3.5

1%
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Accuracy

60

]

(a) The accuracy shall be + 0.50 units of reflectance of the
gelvanometer. Readings on separate samples of the same
material must be within one galvenometer unit of each other.
Readings on different gamples that are 1.0 or more galvano-
meter units different are considered signiflcant.
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G-2

. QUANTITATIVE ANALYSIS

Scope

1. These methods describe procedures for the quantitative analysis of
chrysotile for (a) Silica (Si0z), (b) Ferric Oxide (Fex03), (c)
Alumina (A1203), (@) Calcium Oxide (Ca0), (e) Magnesium Oxide (MgO),
(£) carbonates, (g) Water of Crystallization.

Outline of Method

2. The samples are treated as silicates not decomposed by acids and
are therefore fused with NagC03 to convert to soluble sodium salts.
From the hydrochloric acid solution of the melt, silica is first
removed by dehydration and precipitation. The filtrate containing
iron and aluminum plus calcium and magnesium is treated with
bromine water to oxidize the iron to the ferric state and the latter
together with the aluminum are precipitated with ammonia and
ignited. To differentiate between FepO3 and Alo03, the ignited
residue is fused with potassium pyrosulfate and the iron in the melt
determined volumetrically. Another aliquot portion of the solution
of the melt is used for determination of alumina by use of 8 -
~hydroxy quinoline. The filtrate resulting from the Fep0O3 and Alp03
precipitation contains calcium (if present) and magnesium. The
calcium is precipitated from this filtrate, after the latter is
acidified, as calcium oxalate. The latter is ignited and weighed
as Ca0., The filtrate after removal of the calecium is made acid with
conc. HNO3 and evaporated to dryness to insure removal of ammonium
salts, as the latter will prevent complete precipitation of the mag-
nesium. The residue is dissolved in dilute HCLl and the magnesium
precipitated with (NH4)oHPOh in ammoniacal solution. The precipitate
is carefully ignited and weighed as MgpPoO7. The water of crystal-
lization is determined by ignition loss a.ng corrected for carbonate
content.

Sampling

3. {(a) Sample - The sample shall be the laboratory test sample in
accordance with (A-1) "Method of Sampling and Preparation.”
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(b)

(c)

(4)

Test Specimen - The 0.5 gram test specimen shall be derived
from the laboratory test sample. Quarter the sample down to
approximately 25 grams as prescribed in the Sampling and
Preparation of Fibre, Part 2, (a) through (g). Divide the

25 gram sample into ten approximately egual portions and sub-
divide these portions into halves. Combine a half of each of
the ten portions and mix thoroughly. Repeat this procedure
until the sample weight is reduced to approximately 3 grams.
On a smooth, clean area spread the 3 grem sample into a thin
layer over an area of approximately 8 in. x 8 in. in such s
manner that pinches may be taken from all parts. Extract with
tweezers five bundles of long f£ibre free from rock, grit or
dust, each weighing about 0.5 gram. Spread into a thin layer
and extract at least five bundles of the fibre from different
parts so that when these are combined and dried to constant
weight at 110°C (2309F) the test specimen will weigh 0.5 %
0.02 grams.

Preparation of Sample - The test specimen is placed in a tared
porcelain crucible and after being brought to constant weight
at 110°9C (230°F) is coocled in a desiccator and weighed on a
sensitive gram balance to the fourth decimal place. This weight
minus the tare is the sample weight (W)} for (a) SiGz, (b)
Fep03, (c) Alp03, (@) Ca0 and (e) MgO. (Different samples must
be used for carbonates and water of crystallization). The
crucible with specimen is then placed in a furnace at 927-95h°C
(1700-1750°F) for onme hour. After cooling, the specimen is
reduced to as fine a mesh as possible with an agate mortar and
pestle. About 3.0 grams NapCO3 are added and ground intimately
with the specimen for an intimate mixture. The contents of the
mortar are then transferred to a 30 ml cgpacity platinum
erucible using a camel hair brush to sweep the last of the mix-
ture from the mortar. Successive small amounts of additional
NapCO3 are then ground in the mortar and transferred in like
manner to the platinum crucible, to insure removing the last
trace of specimen fram mortar to the crucible. Then sprinkle
a little additional NapCO3 on top of the intimate mix of
powdered specimen and the NapCO3, place & platinum lid on the
crucible.

Apparatus:

(1) Mortar and Pestle, 125 ml capacity. Agate.
(2) Platinum Crucible, 30 ml capacity.

(3) Oven for drying at 110°C (230°F).

(+) Muffle type electric furnace for igmition at 1700°-
1750%F (927°-954°C).
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(e)

(5) Sensitive chemical gram balance.
(6) Porcelain Crucible, 20 ml capacity.
(7) Cemel Hair Brush.

(8) Desiccator.

Reagents:

(1) NapCOg, Anhydrous, C.P.

Determination of Silica

L.

(a) Procedure - Heat the covered platinum crucible containing the

intimate mix of powdered specimen and flux at first over a
small flsme to drive out any moisture present. Graduslly raise
the temperature until the highest heat of a good Meker burner
is obtained. As soon as the mess melts gquietly and there is
no further evolution of carbon dioxide, the decomposition is
complete. Wind & piece of platinum wire into a spiral and
ingert it into the fused mess. Remove the flame, allow the
erucible to cool in the alr somewhat and then play a stream

of water upon the outside of the crucible. As soon as the
crucible does not hiss when the water strikes it, quickly
introduce encugh water into the crucible to cover the melt.
After sbout a minute carefully pull on the wire; ususlly the
melt can be withdrawn from the crucible. If it does not come
out easily, it can often be loosened from the crucible. If

it does not come out easily, it can often be loosened by care-
fully heating the crucible; place the melt in a 300 ml casse-
role, add 25 ml of water, cover the casserole and carefully add
25 m1 of 6 N. hydrochloric acid. A lively evolution of carbon
dioxide at once takes place, but as the silicic acid separates,
the inner part of the- cake gradually becomes coated with a
film of silicic acid which protects it from the further action
of the acid. Consequently, it is necessary to bresk up the
cake from time to time by means of a glass rod, until finally
there is no evolution of a gas and no more hard lumps remain.
After the evolution of carbon dioxide has nearly ceased, wash
off the under side of the watch glass, raise it by placing a
glass triangle under it, and evaporate to dryness. Heat the
residue for at least an hour at 1109C to dehydrate the silica.

Moisten the dry powder with cone. hydrochloriec acid and allow
the covered dish to stand 10 minutes at the ordinary tempera~
ture in order that the basic salts and oxides formed during
the evaporation and drying may once more be changed to
chlorides. Then warm gently, dilute with 100 ml water, heat
to boiling, and after the silicic acid has settled, filter

195

BIRD 005506




(b)

(e)

through s well~-fitted ashless filter paper. Wash the residue
three or four times by decantation with hot 2 N. hydrochloric
acid, then transfer to the filter and wash with hot water
until free from chloride. Flace the precipitate in a platinum
crucible and set aside for the time being. The separation of
the silicic acid is not quite camplete; as much as 2 mg may
remain in the filtrate. To remove this, once more evaporate
the solution to drynmess on the water bath, and again heat at
110°C for an hour, moisten the residue with 5 ml of conc.
hydrochloric acid, and allow to stand not more than 15 minutes.
Warm, dilute to 100 ml, heat to gentle boiling, and filter
through a new and correspondingly small, ashless filter, wash~
ing with hot 2 N. acid and with water as before. Save the
filtrate and analyze it for Fep03, Al203, Cal and MgO as will
be subsequently described.

Cambine the latter wet filter with that one previously obtained
and ignite the wet f£ilters containing the silica in a platinum
crucible. Keep the temperature low until all the carbon is

‘consumed, and do not allow the filter to catch fire. Finally,

cover the crucible and ignite over a Meker burpner, cool and
weigh as impure silica.

The silica thus obtained is not absolutely pure. To test its
purity, moisten it with water, add a drop of conc. sulfuric
acid and sbout 5 to 10 ml of pure hydrofluoric acid. (Do not
measure this acid in a glass graduate. Do not inhale the
fumes. If spilled on the hands, wesh them immediately under
the water tap). Place the crucible in an air bath and evapor-
ate under a hood until no more vapors are expelled. Then
remove the excess sulfuric acid by heating over a free flame.
Raise the temperature graduaslly and finally heat the crucible
over g Meker burner and again weigh. Repeat the treatment
with sulfuric and hydrofluworic acids, without adding eny more
water, until the contents of the crucible (usually Fep03 and
A1203) are at a constant weight. Deduct this amount from the
weight of impure silica and add it to the precipitate obtain-~
ed with the ammonia in the subsequent analysis.

Calculations:

Wt. of Silica 3
100% = %5
Wt. of Sample (W) * % 5102

Apparatus:
(1) Platinum Crucible

(2) Platinum Wire
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(a)

(3) 300 ml Casserole

(4) Glass Triangle

(5) Vented Chamber at 1100C
(6) Ashless Filter Paper (Whatmen No. 41)
(7) water Bath

(8) Méker Burner

(9) Vented Hocd

Reagents:

(1) 6 N. Hel

(2) 2 N. Hel

(3) Conec. Hel

(4) Cone. HoSOL

(5) Pure HF

Determination of Ferric Oxide

5.

(a) Procedure - The filtrate obtained after precipitation of the

silicic acid in the last procedure should be treated as
follows. Oxidize the iron back to the ferric state by adding
bromine water and boiling until the excess of the latter is
expelled., After this add 10 ml of 2 N. ammonium chloride
solution, several drops of methyl red indicator, and precipi-
tate the aluminum and iron from the boiling hot solution by
edding dilute ammonig free from carbonate until the solution
turns yellow. Allow the precipitate to settle, filter, and
wash twlce by decantation with hot water. Redissolve by
running hot 2 N. hydrochloric acid through the filter into the
beaker containing the greater part of the precipitate. Repeat
the precipitation with ammonia as before, and after filtering
and washing by decantation, transfer the precipitate to the
filter and wash until free from chloride with water containing
2 per cent ammonium nitrate. Seve the filtrate for a0 and
Mg0 determinations.

Allow the precipitate to drain as completely as possible, and
ignite wet in the crucible containing the residue obtained from
the treatment of the impure silies with sulfuric and hydrofluoric
acids. After igniting strongly over a Meker burner, weigh the
crucible; its contents represent the sum of Alp03 and Fep0O3.
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(b)

(c)

For the determination of the FepO3, fuse the mixed oxides with

potassium pyrosulfate in a silica crucible using 15 to 20 times.

as much KoSo07. Before starting the fusion, heat the KQSQOT
in the silieca crucible until fumes of sulfuric anhydride
evolve. This mskes it anhydrous so that steam will not come
off during the fusion. Add the mixture of oxides to this and
heat slowly with a small flame until complete fusion oeccurs.
Add a small amount of additional KoSoOT7 at the last. When
the fusion is complete, make g spiral from a platinum wire and
insert- in the melt. When solidified, remove by pulling the
wire. Dissolve the melt in Hel (1:1 by vol.) stirring until
all is dissolved. Dilute this solution to a definite

volume end take one half of it for the FepO3 and the other
half of it for the Alp03 determination.

Heat the liquid tsken for the FepO3 to about 809C and while
st11ll hot reduce the ferric iron by adding stannous chloride
drap by drop from a buret until the yellow color of the Fe Clz
Just disappears, using a white pilece of paper under the besgker
for a better background of color change. Cool the solution

to 15°C, and while stirring add 10 ml of HgClp solution.
Formation of a light silky precipitate indicates conditions
are correct. Stir the solution vigorously for one minute, add
3 drops of diphenylamine indicator solution and dilute to

150 to 200 ml with cold distilled water. Titrate with a
standardized solution of KpCrpoO7 until the blue color persists.
The concentration of the KpCrpO7 solution should be such that
one ml of the standard solution isequivalent to .006 grams Fe.
From the titration, calculate the Fe to Fep03.

Calculations:
2
(ml KoCrpO7 titer) x .006 x 1 x 1.43 x 100% = % Fez03
Sample Wt. (W)

Apparatus:
(1) Meker Burner

(2) Platinum Crucible
(3) Platinum Wire
(4) silica Crucible
(5) Two 50 ml Burets

(6) Ashless Filter Paper (Whatman No. 41)
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(d) Reagents:

(1) Bromine Water

(2) 2 N. NEyCL

(3) 2 N. NIoH

() 2 m. HOl

(5) 2% NHNO3

(6) KpS20T ClP.

(7) 1:1 by Vol. HCL
(8) sStannous Chloride

Prepare by dissolving 15 grams Tin metal C.P. in 350 ml
hot HCL (Sp. Gr. 1.19) and dilute to one liter.

(9) Mercuric Chloride
(saturated Solution)

(10) Diphenylamine Indicator 1 gram dissolved in 100 ml HpSOlL
(sp. Gr. 1.84)

(11) Potassium Dichromate, approximately 0.1 N.
Prepare by dissolving 4.9 grams in water and diluting to

one liter. Standardize against a known weight of pure
iron using same method as in the procedure.

Determination of Aluminum Oxide

6.

(a)

(v)

Procedure - Use the other half of the solution from the last
procedure made with the 1:1 HCl. Dilute to approximately 200
ml and heat to TO°C. Add an excess of the reagent 8 -
Hydroxyquinoline. Slowly add 2 N. ammonium acetate until a
permanent precipitate is formed, and then add 20 to 25 ml more.
Allow the precipitate to settle, filter through a weighed
Gooch crucible, wash with cold water, dry at 120 to 140°C, and
weigh as Al (CgHEON)3 containing 11.1 per cent AlpO3.

Calculationst

Wt. of Al (CoHAON)3 x .111 x 100% = % AlpO3
Sample Wt. (W)
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(c) Apparatus:

(1) Tared Gooch Crucible with asbestos mat.

(2) Filter suction flask snd aspirator.

(4) Reagents:

(1) 8 - Hydroxyquinoline, prepared by dissolving 25 grams
in 60 ml glacial acetic acid. Dilute with cold water
to 2 liters.

(2) 2 N. CH3COONHL

Determination of Calcium Oxide

T.

(a) Procedure - Make the filtrate, obtained fram the ammonia

precipitation of FepO3 and Al503 in the previous procedure,
acid with HCl. Bring to a volume of 40O ml, heat to 80 to
90°¢, and slowly add, while stirring, 30 ml of hot 0.5 N.
ammonium oxalate solution. Slowly add NH4OH until the solu-
tion is slightly smmoniacal and allow the precipitate to
stand several hours before filtering.

If considerable magnesium is present in the solution, some
magnesium oxalate will come down with the caleium oxalate.
Since chrysotile contains a large esmount of msgnesium, it is
best to redissolve the calcium oxalate precipitate and repeat
the precipitation, using a filter paper for filtering off the
precipitate. When all the solution has passed through the
filter, wash the precipitate with sbout 15 ml hot water. Then
rinse the precipitate back into the original beaker by holding
the funnel in an inverted position and directing a stream of
hot water against it. Replace the funnel in the support and
wash the filter with about 25 ml of hot 3 N. hydrochloric acid.
Heat the acid in a test tube, pour it upon the upper edge of
the paper, and catch the liquid as it runs through the filter
in the beaker containing the precipitate. Finally wash the
filter with a little hot water (and with dilute smmonia if it
is to be used sgain for filtering the next precipitate). Heat
the dilute acid in the besker and add a little more acid if
necessary to dissolve the precipitate completely. Dilute the
solution to about 250 ml and repeat the precipitation of the
oxalate at the boiling temperature, adding ammonia and 5 ml
more of the smmonium oxalate reagent. Since the solution
already contains oxalic acid equivalent to the calcium, only
g little more reagent is necessary.
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(v)

(e)

(a)

Weighing as Ca0. Use an ashless paper for collecting the
precipitate. Wash the precipitate with hot water until free
from chloride, and save the filtrate for the magnesium deter-
mination. Transfer the precipitate to a weighed platinum
crucible. Ignite carefully with the flame at the mouth of the
crucible until the precipitate is dry, and then heat with a
small flame at the bagse of the crueible until all the paper is
decomposed without letting it take fire. Then gradually raise
the temperature and hest over a Meker burner for an hour with
the crucible in an upright position and covered. Cool to
about 1000, place in a desiccator, and weigh after 15 minutes.
Repeat the heating until after cooling a constant weight is
obtained. The calcium oxide is somewhat hygroscopic but is
not difficult to weigh if it has been washed free from chloride.
Call the weight constant if it agrees within 0.2 mg with the
previous weight.

Calculations:

Wt. Ce0 1004 = 4
Wt. Sample (W) x 100% = % Ca0

Apparatus:

(1) 600 ml Beaker

(2) Gless Funnel

(3) Platinum Crucible

(4) Ashless Filter Paper (Whatman No. 10)
(5) Meker Burner

(6) Desiccator

Reagents:

(1) 3 N.ECL

(2) 0.5 N. Ammonium Oxalate

(3) 2 N¥. NHyOH

Determination of Magnesium Oxide

8. (a)

Procedure - Add 75 ml of concentrated HNO3 to the combined

filtrates and weshings from the CaCoOuHoO precipitation, and
evaporate to dryness on the steam bath or hot plate. Do not
boil the solution or there will be loss by spattering. Keep
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(b)

the beaker covered with a watch glass supported sbove the
upper rim of the beaker. A gless triangle, or glass supports
which are made for this purpose, should be used to support
the watch gless. To the small residue cobtained, add 2 ml

of concentrated HC1l and 25 ml of water. Heat nearly to
boiling, and, after a few minutes, filter off the silica
residue through a small filter. Wash the beaker, and filter
thoroughly with hot water. The silica comes from the action
of reagents on reagent bottles or on the beakers used in the
analysis.

Dilute the solution to about 150 ml; add about 1.2 g of
(NHY ) oHPO), dissolved in & little water and a few drops of
phenolphthalein indicetor solution. Heat nearly to the boil-
ing point, and then slowly add 1.5 N. samonia water until s
faint pink color is obtained and a slight precipitation takes
place. Stir well for sbout a minute, touching the sides of
the Besker as little as possible. When the precipitate has
become distinetly crystalline, add more mmmonis until a deep
color is ohtained with the phenolphthalein. Allow the solution
to cool, then add one-fifth the solution's volume of concen-
trated smmonium hydroxide and allow to stand over night.
Continue the analysis as follows:

Weighing as MgoPoO7

2MgNH) PO, . GHo0 1300 + 2NHg + MgpPa07
Use an ashlegs filter pesper for filtering off the magnesium
ammonium phosphate precipitate. After washing it with 1.5 N.
NH),0H, moisten with & saturated solution of ammonium nitrate
in 1.5 N. NHy0H, dry and ignite very slowly and carefully,
and weigh. The precipitate contains 36.21% MgO.

Calculations:

Wt. PoO7 x .3621 B
Semple Wt. (W) x 100% = % Mg0

Netermination of COo from Carbonates (By Knorr Alkalimeter Method as

9.

(a)

Proposed in AST™ D-13 Supplement
1958)

Sempling - The sample shall be teken in the same manner from
the laboratory test sample from which specimens were taken
for the preceding analyses. A speclimen shall be taken, weigh-
ing approximately one gram and dried to constant weight at
110°9C (2309F) weighing to the nearest 0.001 gram. Call this
sample weight W.
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(b) Procedure - Check the gas flow train to insure freedom from
leeks. Aspirate a current of air through the system at the
rate of about two bubbles per minute for a period of 10 min-
utes. Stop the air current and remove the ebsorption tubes.
Place the tubes within the balance case and allow it to
stand for several minutes. When ready for weighing, open
the stopcock momentarily end close. Weigh and repeat the
above procedure. The second weight should agree with the
firet to within 0.005 g. If it does not, repeat this process
until the two successive weighings agree. When a constant
weight is reached, replace the absorption tubes in the gas
train.

Pransfer sbout one g of the sample, weighed to the nearest
0.001 g, to the distillation flask. Wash down any adhering
particles on the inside neck of the flask with distilled water.
Add enough distilled water to the flask so when the apparatus
ig reconnected the tip of the dropping funnel will be submerged
sbout 5 to 10 mm. Place 50 ml of HC1 (1:1) in the dropping
funnel and replace the guard gas-absorption tube at the top of
the funnel. Start the flow of water in the condenser and open
all the stopcocks except the one on the dropping funnel. Turn
on the aspirator for medium suction. Adjust the stopecock on
the dropping funnel so the suction will draw the acid slowly
into the flask. When all the acid is in the flask, fully open
the funnel stopcock and pull air through the system at the

rate of two or three bubbles per second. After the reaction in
the flask has subsided, warm the contents gently to boiling.
When steam starts to condense in the condenser, turn off the
heat. Continue to draw air through the apparatus for 30 minutes.
Re-weigh the absorption bulb as before. The galn in weight
represents the COp in the sample.

(¢) Calculations:

Wt. of CO, Absorbed '
2 100% = b
Wi (Gample Weight) 4 COp in Asbestos

(a) Apparatus:
Sensitive Chemical Gram Balance
Knorr Alkalimeter, consisting of the following parts connected
as shown in the appended sketch Figure No. 1.
(1) Ges Washing Bottle, A, containing concentrated HySO) which

serves both to indicste the rate of flow and to prevent .
any water vapor entering the system from the atmosphere.

203

BIRD 005514




(2) Drying Tube or Cylinder, B, filled two-thirds full of
soda-asbestos absorbent (Ascarite) and one-third full of .
a drying agent to remove all COs fram the air.

funnel, a distillation flask, and a condenser fitted with
standard-teper joints to form & unit assembly.

(4) Ges Washing Bottle, D, containing a solution of 5 to 10
per cent by weight of AgpSQ) in concentrated HpoSOL. This

serves to sbsorb any water vapor that egscapes from the

3

|

t (3) Knorr Alkalimeter Unit, C, which consists of a dropping
i

!

t

' condenser and to remove any HC1l from the evolved geases.

: (5) Drying Tube, E, containing CuSO to absorb any HoS
generated by the absorption of HC1.

(6) Drying Tube, F, filled with a suitable drying agent to
effect complete drying.

(7) Absorption Tube, G, filled two-thirds full of soda-
asbestos absorbent (Ascarite) and one-third full of a
drying agent, to absorb the COo.

(8) Absorption Tube, H, filled with a drying agent and soda-
asbestos absorbent {Ascarite) in the reverse direction
to prevent COo from entering the system.

(9) Trap, I, to prevent back flow of water from the aspirator.

(10) Valve or Pinched Tubing, J, to control the rate of air
flow pulled through the system by the aspirator.

(e)  Resgents:
(1) Cone. HoSOp
(2) Soda-asbestos sbsorbent (Ascarite)
(3) 10% by wt. AgaSOl
(4) cusoy

(5) 1:1 vy vol. HC1

Determination of Water of Crystallization

10. (a) The ssmple shall be taken in the same manner from the labora-
tory test sample from which specimens were taken for the
preceding analyses. A specimen shall be taken, weighing about

i 5 grams and dried to constant weight at 230°F, (110°C), weigh-
ing to the nearest 0.001 gram. Call this sample weight Wo.

1
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(b)

Procedure - Ignite in a tared procelain erucible the sample
which has been dried to constant weight, by placing the
crucible and contents in an electric furnace maintained at
1700 to 17509F (927° to 954°C) and continue the ignition for
one hour. Cool in an oven at 110°C and then in a desiccator.
Then re-weigh t0 nearest 0.001 gram.

Calculations:

Original Wt. - Oven Dry Wt.
rig B Dry Wt. x 1004 = % Absorbed Moisture

Original Wt.

Oven Dry Wt. - Ignited Wt. - )
Oven Dry Wt. x 100% = % Ignition Loss

The equation for calculating the per cent water of crystalliza-

tion provides for ignition loss due to evolution af COp from
carbonates even though in some cases there may be no COp
evolved.

W (1008 - % 322)(150;2-%0?625 b Ign- 1058) o 1004 = 4 Water
Crystal-

lization
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G-3

RESIN PICK-UP

Scope

1. This method of test covers a procedure for determining resin pick-
up by asbestos fibre. It is intended to provide comparative values
between a sample of fibre and a standard or between two different
samples of fibre when the resin is of a liquid phenolic classifica-
tion.

It has been established that the é.pparent surface ares of the
fibres, as measured by air permeability, and bulk density are
major factors influencing the amount of resin picked up by the
fibres.

Qutline of Method

2. A weighed sample of fibre is compressed to & 6-in. x 6-in. pad by
a constant applied load which is subsequently released. The pad
of fibre, supported by & perforated screen, is then immersed in a
low viscosity phenolic resin solution of specified solids content
for a fixed time period. After removal and allowed to drain freely,
the gample is dried and the resin solids content is determined by
g stendard ignition method for asbestos-phenolic products.

Apparatus

"3. (a) Screens - Brass wire with 16 mesh openings and measuring
6-in. x 6-in.

(p) Mold - Metal mold having a cavity measuring 6-in. x 6-in. x
Lhein. deep.

(¢) Press - Shall have a capacity of at least 3600 1lb total force
to produce a pressure of 100 psi on an area of 36 sq. in.
Daylight should be no less than 8 inches with an 8 inch ram
movement.

(d) Balance - Sensitivity of 0.01 grams and capacity of weighing
50 grams.

(e} sStop watch.
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(£)

(g)
(n)

(1)
(3)
(k)

Glass tray - Size to hold 6-in. x 6-in. screen with fibre pad
and capacity of 2 quarts, measuring approximately 12-in. x
7-in. x 2~in. deep.

Drying oven - Standard drying oven with solvent exhaust and
capable of maintaining 350°F plus or minus 5°.

Muffle furnace - Capable of ignition at 1480CF plus or minus
209F,

Desiccator

Resin - Phenolic varnish soluble in ethyl alcohol.

Alcohol -~ Commercial grade ethyl.

Sampling of Ashestos Fibre

h. The sampling shall be in accordance with (A-1) "Method of Sampling
and Preparation.”

Procedure

5. (a)

(b)
(e)

(d)
(e)

(£)

(&)

Fifty grams of fibre shell be evenly distributed in the cavity
of the mold with a screen placed at the bottom of cavity.

A load of 100 psi shall he applied for one minute and released.

The compressed pad of fibre and supporting screen shall be
removed from the mold as & unit and placed into the tray con~
taining 1500 cc of resin solution of 20 per cent solids and
80 per cent alcohol content.

Pad of fibre shall be allowed to absorb resin solution and
become submersed without assistance.

After five minutes of soaking the screen and fibre shall be
removed and allowed to drain freely without squeezing.

Upon drying to about 15 per cent solvent content either in the
air or low temperature vented oven (120-1409F), the sample
shall be tested for resin content by selecting three specimens
of about 15 gm each from the impregnated fibre.

Since resin content is based on bone dry weight, the specimens
shall be dried for 30 minutes at 350°F plus or minus 5°, removed

from oven and cooled to room temperature in a desiccator.
Weights shall be taken to the nearest 0.0l gm and recorded.
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(h) The specimens shall then be ignited for two hours in a
maffle furnace at 900°F followed by one hour at 1L80CF
plus or minus 20°F.

(1) The specimen shall be removed fram muffle snd allowed to
cool to room temperature before re-weighing to nearest 0.0l
gram.

Calculation and Report

6. Wy = Bone dry weight after 1/2 hour at 350°F.
Wg = Ash weight after one hour at 1480°F,
% resin solids = 100 - Wa  x 100
Wb X o%
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G-k

MOISTURE CONTENT

S caope

1. This method of test covers a procedure for determining the moisture
content of asbestos fibre.

Qutline of Method

2. A weighed specimen of fibre is dried in an oven, cooled in a
desicecator and weighed. The weight loss is used to determine the
per cent moisture content of the fibre.

Apparatus
3. (a) Drying oven - capsble of maintaining 220°F to 230°F (105°C to
110°¢).

(v) Balance - sensitivity of 0.0l gram and capacity of at least
200 grams.

(c) Beskers - pyrex 400 ml.
(@) Desiccator

(e) 'Timer

Sampling and Preparation

L. In accordance with (A-1) "Method of Sampling and Preparation" with
three moisture content determination specimens derived from each
sample.

Procedure

5. (a) Weigh 25 grams of fibre to the nearest 0.01 gram into a previous-

ly tared 400 ml pyrex beaker. Record the weight of beaker plus
weight of fibre as Wi.

(b) Dry the specimen in an oven at 220°F to 230°F (105°C to 110°C)
for one hour.
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(¢) Remove the dried specimen from the oven and cool to room
temperature in a desiccator. Weigh the besker and dried
fibre to the nearest 0.0l gram and record as Wo.

Cslculation and Report

i

6. Wy = weight of tared beaker + 25.00 grams fibre specimen.

Wp = weight of tared beaker + dried fibre.

% moisture = Wl - W2 % 100
25.00
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Scope

l'

G-5

SOLUBLE CHLORIDES

(2) The method covers the volumetric determination of the chloride

ion in the leach water used in the extraction of the soluble
chlorides from asbestos fiber.

Purity of Reagents

2. (a)-
(b)
Sampling
3. (2)
(b)

Reagent grade chemicals shall be used in all tests. Unless
otherwise indicated, it is intended that all reagents shall
conform to the specifications of the Committee on Analytical
Reagents of the American Chemical Society, where such specifi-
cations are available, Other grades may be used, provided it
is first ascertained that the reagent is of sufficiently high
purity to permit its use without lessening the accuracy of
the determination.

Unless otherwise inmdicated, references to water shall be under-
stood to mean reagent water conforming to the specifications
for Reagent Water (ASTM Designation D-1192). 1In addition,
reagent water shall be free of chloride ion.

Sample - The sample shall be the laboratory test sample as pre-
scribed in (A-1) "Method of Sempling and Preparation”.

Test Specimen - The 25 gram test specimen shall be derived from
the laboratory test sample. Quarter the sample down to approxi-
mately one 1b as prescribed in the Sampling and Preparation of
Fibers, Part 2 (a) through (g). Divide the one 1b sample into
ten approximately equal portions and sub-divide these portions
into halves. Combine a half of each of the ten portions and
mix thoroughly. Repeat this operation until the sample weight
is reduced to approximately 150 grams. On a smooth clean area
spread the 150 gram sample into a thin layer over an area of
approximately 20 in. x 20 in. in such manner that pinches may
be taken from all parts. Extract with tweezers twenty bundles
of long fiber free from rock, grit, or dust, each weighing about
2.5 grams. Spread this into a thin layer and extract at least
five bundles of the fiber from different parts so that when thes
are combined and dried to conmstant weight at 110°C (230°F) the
test specimen will weigh 25 grams + 0.2 grams.
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(e)

Preparation of Sample - The test specimen is placed in a tared
porcelain crucible and after brought to constant weight at
110°C (230°F) is cooled in a desiccator aend weighed on & sen-
sitive gram balance to the fourth decimal place. This weight
minmis the tare weight is the sample weight, S.

Principle of Method

b, Dilute mercuric nitrate solution is added to an acidified sample
in the presence of mixed diphenyl-carbszone bromphenol blue indica-

tor.

The end point of the titration is the formation of the blue-

violet mercury diphenyl-carbazone complex.

Interferences

5. Zinc, lead, nickel and ferrous and chromous ions affect solution
and end-poin% colors, but do not reduce the accuracy of the titra-
tion when present in concentrations up to 100 FFM. Copper is
tolerable up to 50 PPM. Titration in the presence of chromate ion
requires indicator with extra background color (alphazurine) and
prior reduction for concentrations above 100 PEM. Ferric ion above
10 PPM mus+t be reduced before titration, and sulfite ion must be
oxidized. A part of bromide ion and fluoride ion will be titrated
with the chloride. Quarternary ammonium salts also interfere if
present in significant amounts (one to two PPM)., Deep color may
also interfere.

Apparatus

.. (a)
(b)

(e)
(a)
(e)
(£)

Microburet one ml or five ml, with 0.0l ml graduation intervals.
Soxhlet Extraction Apparatus:
(1) 500 ml Flask 24/40 glass joint, flask to tube.

(2) Extraction Tube, thimble 123 x 43 mm with 55/50 glass joint,
tube to condenser.

(3) Condenser with 55/50 glass joint to tube.
() Porous Thimble, sample holder.

Oven for drying at 1109C (2300F).

Sensitive chemical gram balance.

Desiccator

Electric Hot Plate, approximately 600 watts.
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Reagents and Materials

T.

(a)
(v)

(c)

(a)

(e)

()

(e)

Hydrogen peroxide (30 per cent).

Hydroguinone solution (10 gm per liter). Dissolve one gram
of purified hydroquinone in wabter and dilute to 100 ml.

Mercuric Nitrate Solution (0.025 N). Dissolve 4.2830 gm of
Hg(N03)2.Ho0 in 50 ml of water acidified with 0.5 ml of HNO3
(sp. &r. 1.42). Dilute the acidified Hg(NO3)p solution with
water to one liter. Filter if necessary, and standardize
against the standard NaCl solution, using the procedure des-
cribed in Section 8 (See Note 1).

Mercuric Nitrate Solution (0.0lhl N). Dissolve 2.5200 gm of .
Hg(N03)2.H20 in 25 ml water acidified with 0.25 ml of HNO3

(sp. gr. 1.42). Dilute the acidified Hg(NO3)2 solution with
water to one liter. Filter if necessary, and standardize against
the standard NaCl solution, using the procedure described in
Section 8 (See Note 1).

Note 1: Sharpness of the end point - The point, while sharp,
can be improved somevhat for certain types of water by adding
to the titration sample several drops of an 0.05 gm per liter
solution of Xylene cyanole FF or alphazZurine blue green dye
(color index 71h). These chemicals can be mixed with the
indicator in the same proportions.

Mixed Indicator ~ Dissolve 0.5 gm of crystalline diphenyl-
carbazone® and 0.05 gm of bromophenol blue powder in 75 ml of
ethyl alcohol (95 per cent), and dilute to 100 ml with the
alcohol (Note 2). Store in a brown bottle and discard after
6 months (Note 3).

Note 2: Denatured alcohol is not suitable. Methanol or
isopropanol mey be used if pure ethyl alcohol is not available.

Note 3: Liquid indicator generally deteriorates to the point
that it yields no end-point color after 12 to 18 months of stor-
age. High temperature (above 100°F) and exposure to bright
light msy shorten storage life. A dry powder mixture of the
two indicator ingredients is stable for much longer periods.
Both the powder mixture (capsule form) and the liquid indicator
are available commercially.

Nitric Acid (3:997) Dissolve three ml of HNO3 (sp. gr. 1.42)
in water and dilute to one liter.

pH Indicating Paper - Long-range type, covering a pH range
one to 1l. :
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(h) Standard Sodium Chloride Solution (0.025 N). Dry 1.4613 +

(1)

0.0002 gm HaCl for one hour at 6000C, dissclve in water, and
dilute %o one litver at 20°C in a volumetric flask (Note 4).

Note U4: Drying for two hours &t 1050C is adequate for prac-
tically all analytical work. If ultimate accuracy of standard-
ization is desired, fuse NaCl and cool it in g desiccator.

Sodium Hydroxide Solution (two gm NaOH per liter). Dissolve
two gm of NaQOH in water and dilute to one liter.

Procedure

8.

(=)

(b)

Place the sample of fiber vwhich has been dried to constant
weight and weighed on a sensitive gram balance to the fourth
decimal place in the porous extraction thimble, handling as
little as possible to avoid contaminating it with chlorides.
Place the thimble with sample in the extraction tube, having
the extraction flask a little over half full, approximately
300 ml, with pure reagent water. Start the heat on the hot
plate and continue the extraction for three hours from time
the water starts boiling. When cool, pour the extract water
from the extraction flask. into a clean 500 ml volumetric
flask. Rinse out the flask thoroughly with pure reagent water
and pour this also into the volumetric flask. Then add more
reagent water to the 500 ml mark., After thorough mixing, take
an aliquot portion of the 500 ml extract water that will not
contain more than 20 mg of chloride ion, diluting this sample
with reagent water to 50 ml volume if necessary. If the
volume of sample contains less than 2.5 mg of chloride ionm,
make the final titration as described in paragraph (b), with
0.01hk1 M. Hg(NO3)2 solution, using a one or five ml microburet.
In this latter case, determine an indicator blank on 50 ml of
chloride~free water, applying the same procedure followed for
the sample. If the sample contains less than 0.1 PPM chloride,
concentrate an appropriate volume of sample to 50 ml.

Add five to 10 drops of mixed indicator, and shake or swirl

the flask. If a blue-violet or red color develops, add HNO3
(3:997) dropwise until the color changes to yellow. Add one

ml excess acid. If a yellow or orange color forms immediately
on addition of the mixed indicator, add NaOH solution (two gm
NaOH per liter) dropwise until the color changes to blue-violet;
then add HNO3 (3:997) dropwise until the color changes to
yellow and further add one ml excess acid (Note 5).

Note 5: The prescribed acidification provides a satisfactory

pH range of 3.0 to 3.5. Acidified samples on which electro-
metric pH measurements have been made shall not be used for
chloride determinations because the use of the Calomel reference
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electrode may introduce error due to chloride contamination.
Instrumental pH measurements may be made on an aliquot of
the sample, the chloride content determined on the balance
of the sample being corrected accordingly.

(c) Titrate the solution with 0.025 N. Hg(NO3)2 solution until a
blue-violet color, as viewed by transmitted light, persists
throughout the solution (Note 6). Record the milliliters of
Hg(NO3)2 solution added.

(d) If chromate ion is present in the absence of iron and in
concentration less than 100 PPM, use the alphazurine modified
mixed indicator (Note 1) and acidify the sample as described
in paragraph (a) but to pH 3 as indicated by pH indicating
paper. Titrate the solution as described in paragraph (b),
but to an olive-purple end-point (Note 6).

Note 6: The use of indicator modifications and the presence
of heavy metal ions can change solution colors without affect-
ing accuracy of the determination. For example, solutions
containing alphazurine may be bright blue when neutral, gray-
ish purple when basic, blue-green when acidic, and blue-violet
at the chloride end-point. Solutiong containing sbout 100 PEM
nickel ion and normel mixed indicator are purple when neutral,
green when acid, and gray at the chloride end-point. When
applying this method to samples that contain colored ions or
that require modified indicator, it is recommended that the
operator familiarize himself with the specific color changes
involved by experimenting with solutions prepared as standards
for comparison of color effects.

(e) If chromate ion is present in the absence of iron and in
concentration greater than 100 PEM, add two ml of fresh hydro-
quinone solution and proceed as described in paragraph (c).

(£) 1If ferric ion is present in the absence or presence of chromate
ion, use a sample of such volume as to contain no more than
2.5 mg of ferric ion or of ferric ion plus chromate ion. Add
two ml of fresh hydroquinone solution, and proceed as described
in paragrsphs (a) and (b).

(g) If sulfite ion is present, add 0.5 ml of HoO2 to 50 ml of the
sample in the Erlenmeyer flask and mix for one minute. Then
proceed as described in paragraphs (a) and (b).

Calculations

9. Calculate the chloride ion concentration, in parts per million, in
the original sample as follows:

Chloride, PPM = (V7 - Vo) x ¥ x 35,500
g
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Where:
V1 = millilters of standard Hg(NO3)p solution required for
the sample.
Vo = milliliters of standard Hg(NO3)p solution required for
the blank.
N = normality of the standard Hg(NO3)p solution, and

S = grams of sample.

Precision and Accuracy

10. The precision of this method is 0.1 PPM or two per cent of the
chloride ion content, whichever is greater. The accuracy is
approximately equal to precision in the absence of interferences.

Footnotes?

6. Eastman Kodsk No. 44595 diphenyl-carbazone and No. 752 tetrabromo-
phenclsulfonephthalein (bromophenol blue) have been found
satisfactory for this purpose.

7. pH Hydrion Paper A-B has been found satisfactory for this purpose.
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Scope

l.

G-6

MAGNETIC RATING TEST FOR ASBESTOS FIBREl

To determine the magnetic rating of asbestos fibre by comparing '
the electromagnetic effect of the fibre with that of a known

standard. The test provides an estimate of the quantity of

magnetic iron compounds present in excess of those in the ashestos

structure and is empirically expressed as magnetic rating (M'R)

Note 1: Magnetic rating is an approximate estimate only of the
magnetite content, as it actually measures the magnetic effect of
the iron compounds present in a given sample, which depends upon
and varies with the permesbility, size, shape, orientation and
distribution of the particles in addition to their quantity.

Apparatus

2.

(a)

(b)

(e)
(4)

Magnetic Anslyzer constructed in accordance with specifications
outlined in"Procedure A, A.S.T.M. Designation: D1118-57, pp
332-33" attached in Appendix I (See Figure 1 in Appendix I

Por schematic diagrsm of apparatus).

Note 2: Apparatus to be provided with two-stege resistance-
coupled Class A amplifier<, having sufficient resistance to
permit the use of a low sensitivity scale of MR6. Other appara-
tus designed on principles of induction basiecally similar to
the analyzer specified herein, are acceptable providing their
performance can be proven to be satisfactory and equivalent.

Voltage Regulator, 115-v, 60-cyecle to control voltage flucta-
tions in power supply.

Source of 115-v, f0-cycle power.
Supply of nonmagnetic and nonmetallic test specimen holders,

wooden or plastic (See Figure 2 in Appendix I for dimensions
and construction details of a suitable wooden holder).

1 pdopted from A.S.T.M. Designation: D1118-57.

2 Bogen Class A amplifier, manufactured by David Bogen Company Inc.

New York 1k, N. Y., U.S.A., has been found satisfactory for this purpose.
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Note 3%: Specimen holder shall be slightly less than 1 inch in
diameter so that it will slide easily into the secondary coil.

It shall be provided with a handle at one end and a cork at the
other end leaving a space 3/h inch in diameter by 2-7/8 inches in
length for the test specimen (10 gms). The handle shall be pro-
vided with a stop s0 positioned that the test specimen cuts all
the lines of magnetic flux and is centrally located in the first
secondary coil, but does not enter the second coil.

(e) Balance (Sensitivity +0.01 gms).
(f) Supply of chemically pure zinc oxide.

(g) Calibrating and Reference Standerds - Employing the U.S.
National Bureau of Standards standard sample No. 29s of iron '
ore magnetic3, prepare cglibrating standards with MR values of
0.5, 1, 3 and 6 in the manner described below:

Note 4: As the MR values of the calibrating standards may be
materially changed by tapping, dropping or excessive handling,
they shall be prepared in duplicate. One set shall be used
as working standards and the other as permanent reference
standards.

(1) Definition of MR* - A calibrating standard with an MR of
one is defined as containing 0.18 gms of National Bureau
of Standards standard sample No. 29a of iron ore magnetite3
uniformly distributed over the space specified for a 10-gm
test specimen (3/% inch in diameter by 2-7/8 inches in
length). Csalibrating standards of different values shall
be prepared by varying the amount of msgnetite directly
with the value of the desired standard. A 10-gm test
specimen has a unit magnetic rating when it produces a
magnetic effect equivalent to that of 0.18 gms of stand-
ard magnetite.

Note 51: As the amount of magnetite used in a calibra- .
ting standard is insufficient to fill the space specified,
it shall be thoroughly mixed with enough chemically inert
material, such as zinc oxide, so that it can be firmly
packed and still completely f£ill a chamber in the cali-
brating standard container, having the same dimensions
(3/% inch in dismeter by 2-7/8 inches in length) as the
space in the test specimen holder.

1 (see Page 1)

3 Standard Sample No. 292 is availsble from P. 0. Nicodemus, General
Electric Company, Lowell Plant, Lowell, Massachusetts, U. S. A.
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(2) Weigh accurately the amount of standard megnetite
required fqr each desired standard.

(3) Mix thoroughly with zinc oxide and press fimmly into
the chamber of the calibrating standard holder+, similar
in design to the wooden test specimen holder described
in 2 (d), except a plug flush with end of the holder
shall be cemented in place with nonmagnetic cement after
the standard material is packed.

Note 6: The use of a nonmagnetic plastic for standard
calibrating standard containers is favoured by some on
account of the tendency of wooden holders to warp.

Sample Weight

3.

Ten (10) grams for all test specimens.

Sample Preparation

L.

In accordance with (A-1) "Method of Sampling and Preparation” both
for lesboratory samples and test specimens.

Note T: Special care shall be taken in selecting 10-gram test
specimens to avoid sheking out and loss of grit and magnetite
particles ie., each fraction shall contain the total cross-section
of the pile from top to bottom at the point where the pinch is
teken, including any grit or fines which may have segregated at

the bottom. Paper, board and textile samples shall be cut, chopped
or broken into small pieces so they can be packed into the test

. specimen holder with random orientation.

Procedure

.5_

(a) Initial Calibration:

(1) Plug amplifier and coils into 115-v constant voltage
supply. Twrn on switches to energize both and permit
analyzer to become stabilized by warming up for several
mimites.

(2) Use the amplifier and indicating instrument to balance
the gecondary windings, as described under the section
entitled, “"Testing Solenoid", Procedure A in Appendix I.

(3) After which adjust the scele range selector switch, to
give full-scale deflection on the high-sensitivity (MR)
scale, when an MRl calibrating standard is in the test-
ing coil and the gain control "G", Figure 1 in Appendix
I is near its midposition.

1 (see Page 1)
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- {e)

(a)

(e)

Note 8: Before inserting calibrating standard balance
secondary voltage to minimum as described in5{a) (2)
above.

(4) Switch amplifier to the low sensitivity (MR6) scale,
insert the MR6 calibrating standard in testing coil and
adjust shunt on input transformer to give full-scale
deflection with gain control "G" at same position as
used in adjusting for MRIL.

(5) Recheck adjustments to make certain that sensitivities
are correct.

Note 9: Calibrate the scale by adjusting the equipment
to give full-scale deflection for the calibrating
standard corresponding to its maximum value; and then
substitute other calibrating standards and record their
deflections. This shall be done for each scale. If
desired, a special scale, or suitable graphs, can be
prepared from these readings to correct for non-linear-
ity, thereby eliminating the correction of subsequent
analyzer readings.

For each subsequent use, energize the analyzZer and pemmit it
to become stable.

Note 10: If the indicating instrument does not zero, balance
the secondary coils with the balance coil.

Weigh out 10 + 0.0l grams of the sample to be tested, trans-
fer to test specimen holder in several pinches by means of
a8 wide-mouthed funnel; and pack each pinch into the chamber
thereof.

Note 1l: To obtain a maximum in random orientation, each

pinch must include a complete cross-section of the test speci-
men and must not be sprinkled into the fumnel (See Note 7).

If the density of the sample is too great to fill the volume,
disperse in zine oxide, or other inert materisl.

With the scale range selector switch in the position of MR6,
insert calibrating standard MR6 into the testing coll and
adjust the gain control for a meter deflection of 1.0 (Assum-
ing the maximum reading on the dial is 1.0).

Remove calibrating standard and insert test specimen holder
containing sample. Note maximum reading and multiply by 6
to determine the scale range to be used e.g.

On MR6 scale range the sample gave a reading of
0.8, then 0.8 x 6 = 4.8 Use MR6 scale.
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1

(£)

(g)

(h)

VWhen the proper MR scale range has been determined, select
the highest calibrating standard for the range involved and
insert in the testing coil. Adjust the amplifier gain
control to give a full-scale deflection equel to the magnetic
rating of the calibrating standsrd. Insert other calibrating
standards for the range invelved to check on the accuracy of
the scale and note the readings.

Remove calibrating standard and insert the specimen holder
containing the sample. The dial reading of the instrument
will then indicate the magnetic rating of sample.

The following shall be recorded and reported:
MR range used.

Readings on calibrating standards.
Readings on sample.

Results and Accuracy

6. (a) Take three readings to two significant figures, as described

under "Procedure"” on each test sample and report the three
results and their average. For accurate work readings shall
be taken on three distinct test specimens derived from the
original laborstory sample.
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APPENDIX I

EXTRACT FROM A.S,.T.M DESIGNATION: Dlll8-57h

"TEST FOR MAGNETIC RATING OF ASBESTOS"
PROCEDURE A

Principle of Operation of Apparatus

3. A schematic drawing of the apparatus for Procedure A is shown in
Figure 1. The apparatus consists of a testing solenoid T having
a primary winding M to produce a strong magnetic field, and
secondary windings S and B to measure the change of flux caused
by the specimen, a Class A audio amplifier, A, to increase the
signal sufficiently to operate an indicating instrument I. This
apparatus operates from a 115-v, 60-cycle power supply.

The secondery winding S is wound in two equal sections and connect-
ed so that their voltages oppose each other when the primary wind-
ing M is energized., Coll B is used in series with S to balance
out any small voltage difference between the two sections, so that
the voltage to the amplifier is zero when no specimen is in the
coil. Under this condition, a small amount of magnetic material
in one section of S willl cause a small voltage at the input to the
smplifier due to the increased magnetic flux in that section. This
voltage is amplified sufficiently by A to be read by instrument I.
It has been found that the readings of I are nearly directly pro-
portional to the megnetic rating up to a magnetic rating of six.
The primery and secondary windings of the testing solenoid, the
amplifier gain, and the indicating instrument sensitivity can be
varied as long as the over-all amplification is sufficient to give
a full-seale deflection for the standard corresponding to the
meximum scale value.

Testing Solenoid

4. The testing solenoid shall have a primery winding of 1T layers of
.0.057~in. enameled single cotton covered copper wire (approximately
4200 turns). This coil shall be wound on & compound tube 2-1/4 in.

I Permission for reproduction obtained from American Society for -
Testing and Materials and Committee D-13 on Textile Materials.
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in outside diameter with an inside diameter of 2 in., a length of
18 in., and end flanges 5 in. square by 1 in. in thickness. Insige
of and concentric with the primary winding is the main' secondary
winding. This winding shall be in two sections on a compound tube
2 in. in outslde diameter with an inside diameter of 1 in. and a
length of 18 in. having two winding spaces each 3 in. in length
with a diameter of 1-1/2 in. located an equal distance from the
ends of the tube and 1-1/8 in. apart. Each section shall be wound
with one layer of 0.010-in. enameled single silk covered copper
wire (approximately 220 turns). These coils shall be electrically
connected so that their volteges are opposing each other. A small
sliding coil, B, Figure 1, shall be comnected in series with the
secondary winding and is used for fine adjustment of the secondary
voltage. This coil shall be made to slide in the end of the
secondary winding coil form with provision to lock it in place at
any position up to 2 in. inside the form. The winding space for
the sliding coil shall be 1 in. in outside diameter with an in-
side diameter of T7/8 in. and a length of 1/4 in. The number of
turns on this coil is determined during test as follows:

Energize the primary coil from a 115-v, 60-cycle source and mea-
sure the voltages across the secondary coils. Then connect these
coils in series so that their cambined voltage is near zero, Then
using a more sensitive indicating instrument, remove turns from
the stronger section one turn at a time until it is within one
turn of being exactly equal to the other section. Then wind the
sliding coill with a sufficient number of turns so that the sec-
tions are exactly balanced at same point within its limits of
motion and unbalanced in opposite directions at the extreme posi-
tions the sliding coil can tske. This final balancing is usually
made with the complete analyzer apparatus and the proper balance
is indicated when the indicating instrument will show an apprecia-
ble deflection with the balance coil at one extreme of its limits
of motion and then decrease to approximately zero and then increage
to an approximately equal unbalance as the coil is moved to its
other extreme limit.

* Test Specimen Holder

5.

Test specimens shall be placed in a holder to facilitate setting
them in and removing them from the testing solenoid. This specimen
holder shall be slightly less than 1 in., in diameter so that it
will easily slide inside the secondary coil. Tt shall be made with
a handle at one end and a cork at the other end leaving a space

* Use normegnetic and nonmetallic material, such as wood or

plastic, as specified in parsgraph 2 (d) "Apparatus”.
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3/4 in. in diameter by 2-7/8 in. in length for the test specimen.
The handle shall be made with a stop and its length shall be such
that the specimen holder is centrally located under the nearest
section of the secondary winding when the stop is against the
solenoid.

Amplifier

6. The smplifier.shall be a two-stage resistance-coupled Class A
amplifier, using a pentode (type 57) for the first stage and a
triode (type 56) for the second stage. The input is transformer
coupled with a high secondary-to-primary-turn ratio transformer.
The secondary of the input transformer is shunted by a resistance
to change from the high sensitivity scale to the low sensitivity :
scale. This shunt circuit is controlled by a switch mounted on
the amplifier panel. The amplifier gain is controlled by varying
the sereen grid voltage of the type 57 tube with the potentiometer
G, Figure 1. The indicating instrument 1, included in the
amplifier, is a d-c. miliampere meter with a sensitivity of 1 ma.
for a full scale deflection. This instrument is used with a
copper oxide instrument rectifier for use on alternating current.
It is coupled to a 30-henry choke in the output of the type 56
tube by means of two 2-uf capacitors.
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Fig. 1. - Schematic Diagram of Apparatus for Procedure A.
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G-T

KEROSENE RETENTTION

Scope

1. This procedure is for measuring the kerosene retained by asbestos
fibres of Group T.

Apparatus
2. (a) Kerosene Retention Cylinder as per Drawings A and B.
(b) Balance - sensitivity to 0.1 gm.

(¢) Two graduate cylinders - 250 ml.
Two graduate cylinders - 500 ml.

(d) Two beakers - LOO mil.
(e) Spatula - 1/2 inch wide.

(£) Supply of kerosene produced in accordance with following
specifications:

Canadian Government Specification Board, 3-GP-3a.
United States of America Federal Specification, VV-K-~2114,
Kerosene.
United Kingdam, Ministry of Defense Specification, DEF-2403-A.
(g) Stop Wateh.
Sampling
3. 1In accordance with (A-1) "Method of Sampling and Preparation.”
Procedure
¥, (a) Weigh two 50.0 gm samples of fibre into 400 ml beakers.
(b) Ada to the first beaker 325 ml of kerosene.

(c) Wet with kerosene the screen of the Kerosene Retention Cylinder.

(8) Using the 1/2 inch spatula mix the fibre and kerosene thoroughly
for two minutes.
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(e) Immediately transfer the slurry obtained in 4 (d) in one
rapid continuous motion into the Kerosene Retention Cylinder.

(£) Start the stop watch simultancously.

(g) Let the excess of kerosene drain into the 250 ml graduate
eylinder during the period of 15 minutes.

(h) At the end of the 15 minute period read the amount of kerosene
collected in the 250 ml graduated cylinder.

(i) Subtract the amount (A ml) of kerosene collected in the grad-
uate from the initial guantity (325 ml) and multiply the
results by two which will be the Kerosene Retention Value of
100 gms of asbestos fibre.

e.z. (325 ml - A ml) x 2 equals X m1/I00 gms

(j) Repeat steps (b) to (i) with the fibre weighed into the
second besker.

(k) Report the average of the two results as the final result in
ml of kerosene retained by a 100 gm sample of asbestos fibre.

e.g. X1+ Xo = X ml/100 gn asbestos fibre
2

Accuracx

5. (a) The results obtained on the first and second sample should
agree within 2 per cent.

When this is not attained the test should be repeated until
two results within the required 2 per cent are obtained.

Note: The Kerosene Retention Cylinder may be adequately
cleaned with tap water and dried with compressed air.
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