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Standard Test Method for
Determination of Resistance to Staining *!
This standard is issued under the fixed designation C 1378; 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 3. Apparatus
1.1 This test method is intended to determine the resistance 3.1 Test Tubesplain end glass test tubes with a diameter of
to staining of ceramic tile surfaces. 20 mm and a length of 150 mm.

1.2 The resistance to staining is determined by maintaining 3.2 Pipets glass pipet with a volume of at least 50 mL with
test solutions in contact with ceramic tile surfaces for agradations in 1-mL increments.
specified period of time. After exposure, the surface is cleaned 3.3 Oven capable of maintaining a constant temperature of
in a defined manner, and the test specimens are inspectéd0 + 5°C.
visually for change. 3.4 Cloths a supply of lintless, absorbent clothes or paper
1.3 This standard does not purport to address all of thetowels.
safety concerns, if any, associated with its use. It is the 3.5 Distilled or Deionized Waterfor preparation of the
responsibility of the user of this standard to establish appro-solutions.
priate safety and health practices and determine the applica- 3.6 Light Source standard light source that supplies a 300

bility of regulatory limitations prior to use. lux of illumination.
. 3.7 Cleaning Agents
2. Staining Agents 3.7.1 Hot water.
2.1 Contrasting Groutunsanded tile grout, applied as aneat 3.7.2 Weak cleaning agenta commercial agent, not con-
paste. taining abrasive, with a pH of 6.5 to 7.5.
2.2 Carbon Lamp Black. 3.7.3 Strong cleaning agena commercial cleaning agent
2.3 Waterproof Ink Black. containing abrasive, with a pH of 9 to 10.
2.4 Washable InK. 3.7.4 Suitable solvents
2.5 Potassium Permanganate Solution, 1 l%epared from 3 % (v/v) HCI solution, prepared from 38 % hydrochloric
99 % KMnQ, crystals, dissolve 1g of reagent into 100 mL of acid by adding 79 mL of the reagent hydrochloride acid

it solution to 951 mL of distilled water.
distilled water. . 20 % KOH solution (200 g/L), prepared by dissolving 200
2.6 Methylene Blue Solution, 1 %. g of 90 % potassium hydroxide into 1 L of distilled water.

2.7 This test method may be used for exposing tile to any Acetone (technical grade).
staining agent deemed appropriate for the expected servi Samples

conditions and may specify any reasonable combination o ) )
time and temperature for the exposure period. Exposure 4-1 Number of Test Specimer®©ne defect-free test speci-
, Which is representative of the entire surface, for each test

substances, time, and temperatures should be selected so a O . X
%}utlon is to be used. Test specimens shall be representative of

either simulate service conditions, or accelerate staining that : 4 wh s h diff | fd .
possible under expected service conditions, or bear some oth}€ Sample, and where tiles have diferent colors of decorative

meaningful relation to expected service conditions. effects, care sh(_)uld be taken to include all dlgtlnctlve parts.
More test specimens may be necessary to incorperate all
- surface features.
* This test method is under the jurisdiction of ASTM Committee C21 on Ceramic 4.2 Size of SpecimensThe original tile for testing should
Whitewares and Related Products and is the direct responsibility of Subcommittege cut to 50- by 50-mm squares for testing with each cut piece

C21.06 on Ceramic Tile. . . . .
Current edition approved April 1, 2004. Published May 2004. Originally labeled accordmg to the teStmg solution to be appIIEd'

approved in 1997. Last previous edition approved in 1997 as C1378-97. 4-3 The sample surfaces should be thoroughly Clee_med with
2 Technical grade is available from Fischer Scientific, 2000 Park Lane, Pittsa Suitable solvent, such as acetone and completely dried before

3 Use permanent black ink, Quint by Parker, or an equivalent.

4 Use washable blue ink, Quint by Parker, or an equivalent.

5 Aqueous solution is available from Fischer Scientific, 2000 Park Lane,
Pittsburgh, PA 15275.
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4.4 The test specimens can be glazed or unglazed tile. If théhree procedures. After each cleaning procedure, the samples
tiles are glazed, then the staining agent should be applied to trege dried thoroughly at 110- 5°C and cooled to room

glazed surface. temperature.
5.3.1 Procedure A—Flow of running hot water for 5 min;
5. Procedure for Staining Agent Application the surface then is wiped with a damp cloth.

5.3.2 Procedure B—Hand cleaning with the weak cleaning
agent (3.7.2); a natural, unabrading sponge or a cloth can be
used. The surface then is rinsed with running water and finally
wiped with a damp cloth.

@5.3.3 Procedure G—Mechanical cleaning such as a rotating
brush with hard bristles having a 8-cm diameter and automatic

Note 1—Precaution: This test method involves the use of chemical Cleaning agent feed using the strong cleaning agent (3.7.3). The
substances. Proper precautions for the handling of these chemicals showlteaning action is applied for approximately 2 min, then the

5.1 Application of the Staining Agent

5.1.1 Dry the test specimens thoroughly at 1105°C
before testing and then cool the tile to room temperature.

5.1.2 The labeled test specimens are laid out on a table in
well-ventilated area.

be taken, such as protective clothing and fume hoods. surface is rinsed with running water and finally wiped with a
5.1.3 Transfer 5mL of the liquid staining agent described ind@mp cloth. , _
23.2.6 10 a test tube. 5.3.4 Procedure B—Immersion, for 24 h, of the test speci-

5.1.4 Place the surface to be tested of the tile face down off€NS in the suitable solvent listed in 3.7.4 that is capable of

ing the stain.
the open end of the test tube. removing . o
5.1.5 While firmly holding the test tube and tile assembly 5.4 Dry the specimens thoroughly at 1:(6°C and cool to

. .2 room temperature before evaluation.
together, invert the assembly so that the back of the tile is P

facing the table and the closed end of the test tube is facing up. Evaluation of Results
5.1.6 Carefully place the assembly on the table and leave 6.1 Visual Evaluatior—~Examine the surface at a standard
undisturbed for 24 h. distance of 25 cm and a standard illumination of approximately
5.1.7 For the dry staining agents described in 2.1 and 2.2300 lux. Rotate the sample to examine it from multiple angles.
apply a generous amount of the staining agent with a cloth ifExamine for differences in appearance between the treated and
the center of the test specimen, being sure to leave sometreated area. If the sample is stained visibly by the staining
unexposed area for comparison. The grout described in 2.dgent, then the results of that testing solution will be recorded
should be mixed with enough distilled water to make a neaas “affected.”
paste before application. For light-colored tile, black grou;7 Report

should be used, and for dark tile, white grout should be used. ) o
5.2 Removal of the Test Solutions ggélFigAaf)? out a report with each of the staining agents used

. esl?tl OIAfsttearI nzlﬁ h ;fecncigtﬁgts beeXtV\qre:d” ?eaitﬁ;\fgﬁct';ge;‘:;‘r‘n_7.z dentify the tile being tested by type, size, and state
q g ag pired, ag hether glazed or unglazed;

bly so that the test solution is contained in the test tube, angiI?_S State the test conditions, that is, type of staining agents

remove the test tube from the specimen and dispose of tht‘?sed, temperatures maintained during the test, and length of
staining agent properly.

. - . exposure; and
5.2.2 For the solid staining agents, proceed directly to the 7 4 penort the results of the visual inspection for each tile
cleaning procedures. _ _ by the simple statements “affected” or “not affected.”
5.3 Cleaning Procedures-The following cleaning proce- o )
dures (A, B, C, and D) will be tried in succession until one of8. Precision and Bias
the procedures is successful at removing the stain. If the first 8.1 Qualitative Procedure-This test method is a qualitative
procedure is successful, it is not necessary to try the remainingr pass\fail test; hence, precision and bias are not applicable.
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Sample Name:

Sample Size:

Sample Color:

Sample Surface Condition:

Staining Agent Visual Test Number of Samples
(Affected/Not Affected)

Contrasting Grout

Carbon Lamp Black

Waterproof Ink Black

Washable Ink

Potassium Permanganate Solution, 1%

Methylene Blue Solution, 1%

FIG. 1 Sample Test Certificate

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.
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