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1. Scope that sieve blinding does not occur. The wet screening technique

1.1 This test method covers the determination of the siz&'Sing liquid media may be used on any insoluble solids.
distribution by screen analysis, dry or wet, of metal-bearin P
ores and related materials at No. 4 (4.75-mm) sieve and fintg;r_’.' Slgmﬂ_cance and Usg ) )

1.2 This standard does not purport to address all of the 5.1 This test method is intended to be used for compliance
safety problems, if any, associated with its use. It is thavith compositional specifications for particle size distribution.
responsibility of the user of this standard to establish appro-t i @ssumed that all who use this procedure will be trained
priate safety and health practices and determine the applica@nalysts capable of performing common laboratory practices

bility of regulatory limitations prior to use. skillfully and safely. It is expected that work will be performed
in a properly equipped laboratory and that proper waste
2. Referenced Documents disposal procedures will be followed. Follow appropriate
2.1 ASTM Standards: quality control practices such as those described in Guide
E 11 Specification for Wire-Cloth Sieves for Testing Pur- E 882.
posed ,
E 882 Guide for Accountability and Quality Control in the 6. Apparatus and Mat_erlals ) )
Chemical Analysis Laboratofy 6.1 U.S. Standard Sievesonforming to the requirements of
Specification E 11.
3. Terminology 6.2 Mechanical Sieve Shaker
3.1 Definitions: 6.3 Drying Oven of appropriate size and capable of main-
3.1.1dry screening-screening of dry solids (dried at t@ining a uniform temperature at 1195°C. _
110°C). 6.4 Sample Splitter or Rifflavith 25.4-mm (1-in.) opening.

3.1.2 particle size—in screen testing, the smallest sieve 6-5 Scales and Weightef adequate accuracy.

aperture through which the particle has passed and the size of6-6 Pans for holding samples. T

the following aperture through which the particle fails to pass. 6-7 Brass and Fiber Bristle Brushefor cleaning sieves and
3.1.3 sieve or screer-a plate, sheet or woven wire cloth, or Pans. _ o _

other device, with regularly spaced square apertures of uniform 6-8 Special Apparatusfor wet screening, including deep-

size, mounted in a suitable frame or holder, for use infame sieves. o _

separating material according to size. The term sieve or screen 6-9 Water or other liquid, for wet screening.

can be used interchangeably throughout.

3.1.4 wet screening-screening of wetted solids by a stream 7. Sample Preparation

of water or other liquids. 7.1 If necessary, reduce the sample by riffling or other
suitable means to obtain a test sample that will not overload the
4. Summary of Test Method sieves, and dry at 11& 5°C to constant weight.

4.1 The sample is passeq thrOUQh.a bank of _standard _SieveSNOTE 1—The size of the sample is very important in sieve analysis
by agitation. The dry screening technique described in this tesfecause the number of particles on a sieve surface affects the probability
method may be used on any solid particles that can be dried st any one particle passing through the sieve at a given time. The more

particles there are on a sieve, the greater probability that any one patrticle

is hindered from getting into a position to pass through the opening. Avoid
1 This test method is under the jurisdiction of ASTM Committee E-1 on overloading the sieves.
Analytical Chemistry for Metals, Ores, and Related Materials and is the direct
responsibility of Subcommittee E01.02 on Ores, Concentrates, and Related Metal- 7.2 Screen the test Sample from 7.1 on a No. 4 (4-75'mm)

lurgical Materials. sieve. Weigh the material retained on the No. 4 sieve.
Current edition approved Oct. 10, 1998. Published March 1999. Originally
published as E 276 — 65 T. Last previous edition E 276 — 93. 8. Preparation of Apparatus
2 Annual Book of ASTM Standardéol 14.02.
3 Annual Book of ASTM Standardsol 03.06. 8.1 Clean coarse sieves up to No. 80 (180 um) with a soft
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brass wire brush and clean the finer sieves wtih a fiber brush. Material passing, %= (W,/W,) X 100 )
Clean by brushing the under side of the sieves. Gently tap the )
brass frame to aid in freeing trapped particles. At times, it may V'ere: g the fi . ned

be necessary to wash the sieves in a warm soap and Waté/yp B ::i?tz?asrsar;]&(ljssmg the finest sieve, retained on a pan or

solution. After washing, dry the sieves thoroughly. If wet — total mass of all sieve fractions
screening is to be used, nest selected special deep-frame sieve%Iotain the percent cumulative by édding each percent

after cleaning as described. retained on each sieve as the series progresses.

Note 2—As an alternative, ultrasonic cleaning of sieves is recom- 10.1.6 Report
mended. 10.1.6.1 Report the following data: sieve size, weight re-
tained on or passing through sieve, percent retained on sieve,
) , ) and percent cumulative.

9.1 Calibrate the sieves by use .Of calibrated glass Sph.eres'lo.l.G.Z Present the data of a screen analysis graphically as
Standard glass spheres are available through the Nationgly,native direct plot or a cumulative logarithmic plot. From
Institute of Standards and Technology (NIST) and othekyg hiots, the percentages remaining on any set of openings
international standar(ﬁzatlon organizations. , other than those of the testing sieves used, can be found by

9.2 Use of the microscopic method in the appendix Ofiyernolation and in this way the redistribution of the same
Specification E 11 is also permissible to assure that the sieveg,iarial by any assumed set of openings can be determined.
meet specification. 10.2 Wet Screening
10. Procedure 10.2.1 Wet screening can be carried out on a single sieve by

10.1 Dry Screening hand washing or through use of a mechanical shaker. Similarly,

10.1.1 For Samples Containing Less than 10 % Passing & nest of screens can bg used preferably through use of a
No. 200 (75-um) SieveNest the selected sieves and fit a panSPeCially adapted mechanical shaker. ,
below the bottom sieve. Place the material which passed the 10-2-2 Washing of a sample on a single sieve causes the
No. 4 (4.75-mm) sieve from 7.2, in the top sieve. Cover andinest particles to be removed quickly from the larger or coarser

clamp the nested sieves in the mechanical shaker and shake f§'ticles. It also has the advantage of breaking up aggregates of
the time interval specified in 10.1.3. fine particles and removing the slime coatings from coarse
10.1.2 For Samples Containing More than 10 % Passing aParticles, making a product more amenable to dry sieve

No. 200 (75-um) SieveWash the material which passed the analysis. The liquid used for washing is generally water, but for
No. 4 (4.75-mm) sieve from 7.2 on a No. 200 (75-um) sievesPecific cases some other nonreacting liquid can be used. Dry

until the solution passing through the sieve is clear (see 10_25he retained fraction and return to the sieve or nest of sieves for

Save the material passing the sieve. Dry the sieve fractions ifiry screening as described in 10.1.

accordance with 10.2.4.2 and process the retained fraction in 10-2.3 For more accuracy or reproducibility of tests, use a
accordance with 10.1.1. controlled volume of liquid. To accomplish the results re-

10.1.3 Length of Screening Time or End PeirThe screen- quired, a set volume of liquid cannot be determined to meet all
ing time or end point is when additional periods of shaking failconditions, but through experimentation for specific cases,

to change the results on any sieve used in the test by more th§HCN requirements can be accomplished.

0.3 %. The screening time may vary from 3 to 30 min or more 10-2.4 Single Screen Testing

depending on the type of material. Determine the exact time for 10.2.4.1 Place the material which passed the No. 4 (4.75-

each material experimentally. mm) sieve from 7.2 in a deep-frame sieve. Wash the material
10.1.4 Weighing—Remove the clamp and cover. Transfer ON the screen in accord_ance_wnh 10.2. Continue washing until

the contents of each sieve to a tared pan, tapping and brushiﬁ@e liquid passing the sieve is clear.. _ _

the sieves to remove any lodged particles. Record the weight of 10.2.4.2Drying—Wash the material on the sieve into a

each sieve fraction. drying pan. Dry in an oven at 116 5°C. Recover the material
10.1.4.1 Weigh and record material washed on a No. 20f/om the retained washings by using a filter press or by

(75-um) sieve, as described in 10.1.2 and submitted to wetvaporation, then dry in an oven at 1305°C.

screening as described in 10.2, the same as in the other sieves10.2.4.3Weighing, Calculation, and ReperTransfer the
10.1.5 Calculation—Sum the weights of each of the sieve contents of the sieve to a tared pan as described in 10.1.4 and

fractions. The total shall be within 1 % of the weight of the Weigh. Calculate and report the data as described in 10.1.5 and

original test sample or the analysis must be repeated from 730.1.6.

with another test sample. The weight of the test sample used for 10.2.5 Multiple Screen Testing

calculation is the total of the sieve fractions. Calculate the 10.2.5.1 Nest the selected deep-frame sieves and fit a pan
percent retained on each sieve as follows: containing a drain pipe to the bottom sieve. Place the material

passing the No. 4 (4.75-mm) sieve from 7.2 into the top sieve.

9. Standardization of Sieves

Material retained, 9= (W/\W) x 100 @ Place a sieve cover equipped with two inlet pipes on the top
where: sieve and clamp the nested sieves in the mechanical shaker.
W, = mass retained on each sieve, and Connect the inlet pipe to the liquid supply and the drain pipe to
W, = total mass of all sieve fractions. a collection container. Start the mechanical shaker and turn on

Calculate the percent passing the finest sieve as follows: the liquid supply. Continue the washing until the discharge
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