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Standard Test Method for
Rubber Additives—Wet Sieve Analysis of Powdered Rubber
Chemicals *

This standard is issued under the fixed designation D 5461; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope achieve a uniform cross-linked network. This test method is
1.1 This test method describes a procedure for the qualitd0tended to be used to ensure that no excessively large particles
tive evaluation of aggregate size and aggregate size distributigif® Present that would result in network “flaws” and to
of powdered rubber accelerators and other compounding mé&letermine that the powdered product follows a typical pattern
terials which are insoluble in water. of size distribution. - S
1.2 The values stated in Sl units are to be regarded as the4-2 Inview of the inherent variability in this type of method,

standard. The values given in parentheses are for informatidh IS recommended that the results be used only in a semi-

only. guantitative sense; that is, comparisons within a laboratory or
1.3 This standard does not purport to address all of therelative comparisons of samples against reference samples, or

safety problems, if any, associated with its use. It is thedoth.

responsibility of the user of this standard to establish appro-

priate safety and health practices and determine the applica—5 - Apparatus

bility of regulatory limitations prior to use. _5.1 S_tandard Sieve_s';ainless steel, ZQO mm (approx_imately
8 in.) diameter containing selected stainless steel wire cloths
2. Terminology with openings in the range of 45 to 250 um. (This corresponds
2.1 Definitions: to 325 to 60 mesh sieves.)
2.1.1 aggregate—a cluster of individual particles making up  Nore 1—If the 200 mm diameter sieves are not available, the smaller
the mass of the material. 76 mm diameter sieves can be used. In this case, the sample mass should

2.1.2 aggregate size distributierthe distribution of aggre- be reduced from 50 to 10 g.

gates obtained by passing wetted rubber chemicals throughs 2 Analytical Balance 150 g capacity, 1.0 mg sensitivity.
stacked sieves of known mesh which are arranged in order of 5 3 Convection Ovencontrolled at 70+ 2°C. For low
decreasing size. melting materials, the oven temperature should be set 10°C
below the melting point.

3. Summary of Test Method o ] 5.4 Aluminum Weighing Disheglisposable, 55 to 60 mm
dilute aqueous solution of soap and defoamer. The sample is 5 5 No. 6 Stiff Bristle Artist Brushhaving 10 to 45 mm long
transported by water flow through stacked sieves arranged igyistles.

order of decreasing mesh size. The material retained on the

face of each sieve is dried in an oven. The dry mass of retaine@ Reagents and Materials

material is obtained for each sieve. The percent retained g 1 Detergentsodium alkylbenzenesulfonate (SABS), 40 %
material is calculated on the basis of original sample massctive or equivalent.

Individual masses and percentages are summed to evaluate thes 2 Sjlicone Defoamet,water soluble.

aggregate size distribution for the sample. 6.3 Soap Solutionprepared by adding 100 g of SABS and

4. Significance and Use 200 cn? silicone defoamer to 20 dhwater.

4.1 This test method is used to evaluate the suitability of7. Procedure

powdered rubber chemicals, particularly accelerators, for use 7.1 place the soap solution in a suitable carboy on a shelf or

in rubber compounds that require very small particle clusters t@tand over a sink and discharge the solution from the bottom of
the container through 6 mm (0.25 in.) rubber tubing connected
to a bottom outlet. A pinch-clamp serves as a control valve.

1 This test method is under the jurisdiction of ASTM Committee D11 on Rubber
and is the direct responsibility of Subcommittee D11.11 on Chemical Analysis. ——————————

Current edition approved Dec. 10, 2002. Published XXXXX. Originally ap- 2 Dow-Corning FG-10 silicone defoamer, available from Dow-Corning, Mid-
proved in 1993. Last previous edition approved in 1998 as D 5461 - 93 (1998). land, MI, or equivalent has been found suitable for this purpose.
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7.2 Assemble pre-cleaned sieves (200 or 76 mm) into a 7.15 Remove the sieves from the oven and allow them to
stack, with the largest sieve opening on top. For example: cool to ambient temperature.

Sieve Size Sieve Opening, pm 7.16 Remove the residue from the sieve by gently tapping
Top 60 250 the sides while pouring the solids into a tareded, properly
;gg 132 labeled aluminum weighing dish.
270 53 . . . .
Bottom 305 5 Note 2—It may be possible to avoid this transfer when using the

smaller 76 mm sieves. In that case, the sieves should be tared initially, then
7.3 Place the sieve stack in the sink under the discharge lineweighed following drying and cooling to ambient temperature.

for ﬂt‘e soap solution and under a sink tap equipped with an 7 17 Record the quantity of residue contained on each sieve.
aerator.

7.4 Wet the surface of each screen with water and soag calculation

so;Lfgo_rFére a series of commercially available aluminum 8.1 Calculate the percent retained on each sieve as follows:
weighing dishes, corresponding to each sieve. Take care to Retained %:éx 100 (1)
maintain the “dish to sieve” correspondence. B
7.6 Weigh 50 + 0.1 g sample for 200 mm sieve or 10.0 + 0.1 here:
g sample for 76 mm sieve of the test materiabirt 1 dn? A = mass of residue, g, and
screw cap bottle equipped with a vinyl or TFE-fluorocarbon g = mass of sample, g.
Insert. _ 8.1.1 Residue mass should be accumulated for successive
7.7 Add 100 cm soap solution to the bottle and screw theieves. To determine the residue mass on a finer sieve, it is
cap onto the bottle. necessary to sum the masses of residues collected on all coarser

7.8 Agitate and mix the contents of the bottle by gentlesjeves and add it to the mass from the selected sieve.
shaking. Make sure the contents are thoroughly wetted as g2 The amount of sample passing through each sieve is
determined by visual inspection. Absence of foam, bubblesgetermined by subtracting the percent of material collected on
and visible chunks indicates complete wetting. the sieve and all coarser sieves from 100.

7.9 Pour the contents of the bottle onto the top sieve inthe g 3 The amount of material passing through all sieves is

sieve stack. Ensure complete transfer of the sample by washingstermined by subtracting the total amount retained on all
the bottle two to three times with 50 érportions of water.  gjeves from 100.

7.10 Gently wash the sample through the sieve with a small
stream of soap solution. Switch to an aerated stream of watef, Report
to finish washing the sample through the sieve. If necessary, L .
. .1 Report the following information:
alternate the use of water and soap solution to assure complete . e
: . 9.1.1 Proper sample identification,
transport of sample through the sieve breaking up agglomerates

using a stiff bristle brush. (Clean the brush with water over glg Identlflcanpn é)f each sr,:e\(e used,
sieve.) .1.3 Mass retained on each sieve,

7.11 When transfer is complete, wash the residue to the 9.1.4 Percent of material passing through each sieve, and

middle of the sieve with a gentle stream of water. Take care to 9.1.5 Percent of material passing through all sieves.
ggrsnuprlee that all soap residue is rinsed from the remaining ) b.cision and Bias
7.12 Remove the top sieve from the stack and wipe excess 10.1 Due to the qualitative nature of this test method,
water from the sieve sides and bottom with a dry lint-freeclassical precision testing is not appropriate. A pilot round-
absorbent towel and set aside. robin precision test gave unacceptably large between-
7.13 Repeat 7.10 through 7.12 for all sieves in the stack. laboratory variations.
7.14 Dry each sieve plus residue in a 70°C convection oven
for 1 h. (Low melting materials should be dried at 10°C belowll. Keywords
the melting point.) 11.1 particle size; rubber chemicals; wet sieve analysis
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