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Standard Test Methods for

Rubber Latices—Synthetic1

This standard is issued under the fixed designation D1417; 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 epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 These test methods cover test procedures for synthetic

rubber latices ABR, BR, CR, IIR, IR, NBR, NCR, NIR, PBR,

PSBR, SBR, SCR, SIR, synthetic rubber latices having substi-

tute carboxylic acid (COOH) groups on the polymer chain (X),

and synthetic rubber latices that are reinforced (Y). Exceptions

to the above are noted in the individual test procedures. The

test methods include procedures for sampling, and for deter-

mining total solids, volatile unsaturates (residual styrene), pH

value, surface tension, viscosity, coagulum, bound styrene,

Mooney viscosity, mechanical stability, polystyrene reinforce-

ment in contained polymer, and residual acrylonitrile content.

NOTE 1—The nomenclature used in these test methods is in accordance
with Practice D1418.

1.2 The values stated in SI units are to be regarded as

standard.

1.3 This standard does not purport to address all of the

safety concerns, if any, associated with its use. It is the

responsibility of the user of this standard to establish appro-

priate safety, health, and environmental practices and deter-

mine the applicability of regulatory limitations prior to use.

1.4 This international standard was developed in accor-

dance with internationally recognized principles on standard-

ization established in the Decision on Principles for the

Development of International Standards, Guides and Recom-

mendations issued by the World Trade Organization Technical

Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:2

D1076 Specification for Rubber—Concentrated, Ammonia

Stabilized, Creamed, and Centrifuged Natural Latex

D1331 Test Methods for Surface and Interfacial Tension of

Solutions of Paints, Solvents, Solutions of Surface-Active

Agents, and Related Materials

D1416 Test Methods for Rubber from Synthetic Sources—

Chemical Analysis (Withdrawn 1996)3

D1418 Practice for Rubber and Rubber Latices—

Nomenclature

D1646 Test Methods for Rubber—Viscosity, Stress

Relaxation, and Pre-Vulcanization Characteristics

(Mooney Viscometer)

D3182 Practice for Rubber—Materials, Equipment, and Pro-

cedures for Mixing Standard Compounds and Preparing

Standard Vulcanized Sheets

D3314 Test Method for Rubber—Chemical Analysis for

Polystyrene Blocks In SBR (Styrene-Butadiene Rubber)

and Styrene-Reinforced Latices

D4483 Practice for Evaluating Precision for Test Method

Standards in the Rubber and Carbon Black Manufacturing

Industries

D6204 Test Method for Rubber—Measurement of Unvulca-

nized Rheological Properties Using Rotorless Shear Rhe-

ometers

E70 Test Method for pH of Aqueous Solutions With the

Glass Electrode

E200 Practice for Preparation, Standardization, and Storage

of Standard and Reagent Solutions for Chemical Analysis

E1970 Practice for Statistical Treatment of Thermoanalytical

Data

E2975 Test Method for Calibration or Calibration Verifica-

tion of Constant Speed Concentric Cylinder Rotational

Viscometers

3. Sampling

3.1 Rubber latex tends to cream on standing. Once stratifi-

cation has occurred, the latex must be thoroughly agitated to

obtain a homogeneous blend as a representative sub-sample.

The procedure required differs with the type of container and

facilities available.

3.2 Sub-Sampling from Tank Cars:

3.2.1 If stratification has occurred, take separate samples

about 75 mm (3 in.) from the top surface and about 75 mm

1 These test methods are under the jurisdiction of ASTM Committee D11 on
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D11.23 on Synthetic Rubbers.
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from the bottom of the tank. If results from the top and bottom

samples do not agree within 1 % total solids, the contents of the

car shall be thoroughly agitated until samples obtained do

agree within this tolerance.

3.3 Sub-Sampling from Drums:

3.3.1 Blending—The latex shall be blended by one of the

following test methods:

3.3.1.1 Test Method A—If the drum is fitted with a bung and

contains at least 2 % air space, lay it on its side and roll back

and forth briskly for not less than 10 min. Then turn the drum

upside down for about 15 min and repeat the rolling operation

for an additional 10 min. If the drum contains less than 2 % air

space, transfer the contents to a larger vessel and thoroughly

stir, preferably by means of a perforated steel disk plunger.

Stirring for about 10 min will normally suffice. If the drum is

of the open-head type, remove the end head and thoroughly stir

the contents, preferably by means of a perforated steel disk

plunger. Stirring for about 10 min will normally suffice.

3.3.1.2 Test Method B—Agitate the contents of the drum by

means of a suitable motor-driven stirrer for as long as is

necessary to disperse the cream. Excessive stirring and unnec-

essary exposure of the latex to air must be avoided. A suitable

type of stirrer consists of a collapsible two-bladed stainless

steel propeller of 11 cm minimum diameter, when fully

opened, mounted on a stainless steel shaft sufficiently long for

the propeller to be distant about one quarter the height of the

latex from the bottom of the drum. The stirrer shall be operated

at a minimum speed of 900 r/min. If desired, two propellers

may be used on the same shaft, the lower one being near the

end of the shaft. The shaft speed shall give a brisk turnover

without creating a vortex. The part of the equipment immersed

in the latex must contain no copper or brass.

3.3.2 Removal of Sub-Sample—After blending, take the

sample without delay. A suitable method is by slowly inserting

a clean, dry, glass tube of not more than 15 mm internal

diameter and open at both ends until it reaches the bottom of

the container. Then close the upper end of the tube and transfer

the contents to a clean, dry sample bottle. Repeat the operation

until sufficient latex has been obtained.

NOTE 2—Alternatively, a specially constructed metal sampling tube
may be used, the bottom of which can be closed by remote control. Copper
or brass must not be used in any part of its construction.

3.3.3 Sample:

3.3.3.1 Where sub-samples are drawn from several

containers, for example, 10 % sampling of latex in drums, or

where taken at different depths, for example from tanks, the

sub-samples shall be combined and thoroughly blended by

stirring or shaking immediately before the final sample is

taken.

4. Total Solids

4.1 Apparatus:

4.1.1 Tared, covered, all-metal ointment boxes, having a

capacity of approximately 50 to 60 cm3, a minimum diameter

of 38 mm (1.5 in.), and a maximum height of 23 mm (0.9 in.).

The disposable aluminum liner for the metal ointment box may

be used.

4.2 Procedure:

4.2.1 Method A—Accurately weigh a clean, dry aluminum

foil dish. Record the weight. Measure 2 mL of sample and put

in the aluminum foil dish. Reweigh the dish and record the

weight. Put the aluminum foil dish in a 170°C oven; heat for 15

min. Remove the aluminum foil dish from the oven and let cool

in a desiccator. Reweigh the aluminum foil dish. Record the

weight. Calculations: A = weight of dish empty; B = weight of

dish + sample; C = weight of dish + residue;

~C 2 A!~100!
~B 2 A!

5 % Total Solids (1)

Report the total solids to the nearest 0.1 %.

4.2.2 Method B—The percent solids is determined by mea-

suring gravimetrically the solids remaining after volatilizing

off the liquid portion.

4.2.2.1 Instrument Conditions—The following instrument

conditions are based on work done with a Denver IR-100:

Oven Temperature—145°C

Slope—0.05 % ⁄min

Program—No. 1

A1 pans—Fisher #01-913-356

Fiber paper—Fisher #01-913-318

Place a glass fiber filter circle on an aluminum pan. Open the

lid of the IR-100 and center the pan (with filter) between the

four prongs of the“ X”-shaped holder. Close the lid and press

the START button. When display reads “tare pan,” press the

TARE button. Raise the lid and place about 3.0 g of latex in a

circle on the filter paper. Again close the lid. Wait 10 s, then

press the START button. The instrument will automatically run

for about 4 min then shut off. Read the percent (%) solids

directly from the printout paper or from the display screen.

Report the value to the nearest 0.1 %.

4.2.3 Method C—Total solids is determined using a CEM

microwave oven. This unit can yield accurate results in a few

minutes. For detailed operating instructions, please refer to the

operator’s manual.

4.2.3.1 Equipment:

TABLE 1 Drying Time for Determination of Total Solids in Latex
(Drying Aid, 1 cm3 of distilled water.)

Type of Latex Drying Time, min

SBR 2000 45

SBR 2001 45

SBR 2002 45

SBR 2003 45

BR 2004 45

SBR 2005 45

SBR 2006 45

SBR 2076 45

SBR 2100 60

SBR 2101 and X765 45

SBR 2102 60

SBR 2103 60

BR 2104 45

SBR 2105 45

SBR 2106 45

SBR 2107 45

SBR 2108 45

SBR 2109 45

SBR 2110 45

SBR 2111 45

SBR 2112 45

SBR 2113 45

SBR 2114 45
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