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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-governm

ental_in liaison with ISQ_also take part in the wark
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INTERNATIONAL STANDARD ISO 14419:2010(E)

Textiles — Oil repellency — Hydrocarbon resistance test

1 Scope

ThIS illtbllldtiulldi Stdllddlul ;D app“babiu tU tilc avaiuatiun Uf d bulubtldtclb th;htdlle tU db
seledted series of liquid hydrocarbons of different surface tensions.

This International Standard is intended to provide a guide to oil stain resistance. It can-praovide &
of oil[stain resistance as, generally, the higher the oil repellency grade, the better resistance to st

sorption of a

rough index
Bining by oily

matefials, especially liquid oil substances. This is particularly true when comparingyvatious finishgs for a given

subs{rate. This International Standard can also be utilized in determining if 'washing and/of
treatments have any adverse effect on the oil repellency characteristics of a substrate.

NOTH 1 Washing and drycleaning treatment procedures are described ‘in 1SO 6330 or [SO 317
respeftively.

This International Standard is not intended to give an absolute measure of the resistance of the
staining by all oily materials. Other factors, such as compositiofzand viscosity of the oily substanc
consjiruction, fibre type, dyes and other finishing agents, also influence stain resistance. This
Standglard is not intended to estimate the resistance to penetration of the substrate by oil-based ch

NOTH 2 For the evaluation of the resistance to penetration'of the substrate by oil-based chemicals, see |

2 Normative references

The following referenced documents ‘are indispensable for the application of this documen
refergnces, only the edition cited tapplies. For undated references, the latest edition of th
docupent (including any amendments) applies.

ISO 139, Textiles — Standard atmospheres for conditioning and testing

3 Terms and.definitions
For the purposes of this document, the following terms and definitions apply.

3.1

drycleaning

5 (all parts),

substrate to
es, substrate
International
emicals.

50 6530.

t. For dated
b referenced

grade

symbol for any step of a multistep standard reference scale for a quality characteristic

NOTE The grade is assigned to test specimens exhibiting a degree of the quality comparable to that step of the

standard reference scale.
3.2

oil repellency
characteristic of a fabric whereby it resists absorption of oily liquids

© 1SO 2010 — All rights reserved
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4 Principle

Drops of standard test liquids, consisting of a selected series of hydrocarbons with different surface tensions,
are placed on the substrate surface and then observed for absorption, wicking and contact angle. The oil
repellency grade is the highest numbered test liquid which is not absorbed by the substrate surface.

5 Safety precautions

SAFETY PRECAUTIONS — These safety precautions are for information purposes only. The
precautions are ancillary to the testing procedures and are not intended to be all inclusive. It is the
user's reszinsibility to use safe and proper techniques in handling materials in this Internaﬂ:onal

Standard. Manufacturers should be consulted for specific detail such as material safety data sheets
and other manufacturer's recommendations.

5.1 Good [laboratory practices should be followed. Wear safety glasses and impervigus gloves when
handling test{liquids in all laboratory areas.

5.2 Some pf the hydrocarbons specified in this International Standard are flammable./Keep away from|heat,

sparks and gpen flame. Use with adequate ventilation. Avoid prolonged breathing.of vapour or contacf with
skin. Do not {ake internally.

6 Reagents

All reagents ghall be of a suitable analytical grade. Ensure the standard test liquids are used and stored at a
temperature pf (20 £ 2) °C. All reagents and standard test liquidsshave a maximum shelf life of three yearg.

6.1 Test liquids, prepared and numbered according to.Table 1.
The purity offtest liquids affects surface tension of the liquid. Use only analytical grades of test liquids.

6.2 White|mineral oil, USP white mineral 0il\340-355 SSU at 37,8 °C with Saybolt colour +30.

Table 1 — Standard test liquids

Composition Oilgﬁf;;i:'rmd Density Surface tensipn
kg/l N/m at 25 °(

None (fails with white mineral oil) 0 — —

White minera| oil 1 0,84 - 0,87 0,0315
65:35 white rr'ineral oil: n-hexadecane by volume 2 0,82 0,029 6
n-hexadecane 3 0,77 0,027 3
n-tetradecane 4 0,76 0,026 4
n-dodecane 5 0,75 0,024 7
n-decane 6 0,73 0,023 5
n-octane 7 0,70 0,021 4
n-heptane 8 0,69 0,019 8
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7 Apparatus

71

Dropping bottles, each marked with the appropriate oil test liquid number, to which, for convenience, it

is desirable to transfer the test liquids from stock solutions. A typical system found useful consists of 60 ml
dropping bottles with ground-in pipettes and neoprene bulbs. Prior to use, the bulbs should be soaked in
heptane for several hours and then rinsed in fresh heptane to remove soluble substances. It has been found

helpful to place the test liquids in sequential order on a wooden platform on the grading table.

7.2  White textile blotting paper, of approximately (0,71 + 0,1) mm in thickness, weight of (370 + 5 %) g/m?

and an absorbent capacity of (220 + 30) %.")

7.3 of generatrpurpose are sufficient:

est specimens

Thre¢ test specimens of approximately 20 cm x 20 cm are needed. Test specimen~size should
ent all physical and colour characteristics of the fabric and allow ample-room for testing.
test gpecimens for a minimum of 4 h at (20 £ 2) °C and (65 + 4) % RH prior to-testing. See ISO 13

rocedure

9.1
with
ISO 1
cham

Place the first test specimen flat on the white textile blotting paper (7.2) on a smooth, horiz
he face side on top. Testing should be conducted in standard atmosphere for testing in acg
39. Testing should be completed within 30 min, sif\test specimens are removed from a
ber.

9.1.1
the s
there

When evaluating open-weave or “thin” substrates, place the test specimen on at least
by cause confusion in the reading of thelresults.

9.1.2

advefsely affect oil repellency grades.

9.2
direc
the Ig

Wearing clean laboratony gtoves (7.3), brush the pile of napped or pile substrates using the
ion giving the greatestiay of the surface prior to placing the drops of the test liquid. (The di
west pile.)

9.3
(appr
repre
apart
placi

Beginning with )the lowest-numbered test liquid (oil test liquid No. 1), carefully place
oximately 5.mm in diameter or 0,05 ml volume) on the test specimen in a minimum of
senting all~physical and colour characteristics of the fabric. The drops should be approxi

The dropper tip should be held at a height of approximately 0,6 cm from the substrate
g drops. Do not touch the substrate with the dropper tip. Observe the drops for (3

be chosen to
Condition the
9.

pntal surface
ordance with
conditioning

wo layers of

ubstrate; otherwise, the test liquid can wet the underlying surface, not the actual test suibstrate, and

Equipment, benches and gloves_should be free of silicone. Use of silicone-containing pijoducts could

hand, in the
ection giving

small drops
ive locations
ately 4,0 cm
surface while
D +£2)s from

apprgximately a 45° angle. Assess each drop in accordance with Figure 1. Immediately examinf the reverse

of the-fabric-forany-wetting:

1)
and Colorists (AATCC), P.O. Box 12215, Research Triangle Park, NC 27709-2215. This information is
convenience of users of this International Standard and does not constitute an endorsement by ISO of the p
Equivalent products may be used if they can be shown to lead to the same results.

© 1SO 2010 — All rights reserved
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9.4 If no penetration or wetting of the substrate at the liquid—substrate interface and also no wicking around
the drops occur, place drops of the next high-numbered test liquid at an adjacent site on the substrate so as
not to interfere with the previous test and again observe for (30 + 2) s. Assess each drop in accordance with
Figure 1. Immediately examine the reverse of the fabric for any wetting.

9.5 Continue this procedure until one of the test liquids shows obvious wetting or wicking of the substrate
under or around the drop within (30 £+ 2) s. A maximum of six tests (oil test liquids) may be performed on one
test specimen.

9.6

Repeat the procedure with the second sample. A third sample may be required (see Clause 11).

10 Evaluas

10.1 The oi
will not wet t
the white n
(greying/sha
the drop. On

10.2 Differe
determinatio
resistance to|
Example A)],
the end poirn
under severg
(see Figure

liquid which exhibits complete darkening of the interface or any‘wicking within (30 £ 2) s.

10.3 A failu
wetting (see

tion

repellency grade of a substrate is the numerical value of the highest-numbered test-liquid which
ne substrate within a period of (30 + 2) s. A grade of zero (0) is assigned whenithe substrate¢ fails
nineral oil liquid test. Wetting of the substrate is normally evidencedx'by a darkening
lowing) of the substrate at the liquid—substrate interface or wicking and/or-loss of contact angle of
black or dark substrates, wetting can be detected by loss of “sparkle” within the drop.

nt types of wetting may be encountered depending on the finish, filbre, construction, etc.; and the
n of the end point can be difficult on certain substrates. Many substrates show conjplete
wetting by a given test liquid [as indicated by a clear drop with a high contact angle (see Fidure 1,
followed by immediate penetration by the next higher-numbered test liquid. In these instahces,
t and oil repellency grade are obvious. However, some:'substrates show progressive wgtting
| test liquids as evidenced by a partial darkening of the,substrate at the liquid—substrate intgrface
, Examples B, C and D). For such substrates, the'point of failure is considered to be thgt test

plete
pass

fe occurs when three (or more) of the five-drops applied from a given test liquid show con
Figure 1, Example D) or wicking with_loss”of contact angle (see Figure 1, Example C). A

occurs if thr

angle (see Fjgure 1, Example A). The grade iscexpressed as the value of the pass oil test liquid immed

prior to the
rounded dro
to the neares

11 Evaluas

The oil repel
value. When

ntact
iately
v the
ssed
Huid.

e (or more) of the five drops appliedcshow a clear, well-rounded appearance with high cqg
il oil test liquid. A borderline pass occurs if three (or more) of the five drops applied sho

with partial darkening of the.iest specimen (see Figure 1, Example B). The grade is exprg
t 0,5 value determined by subtracting one-half from the number of the borderline pass test li

tion of results

rt the
de of

ency grade_should be measured on two separate specimens. If the two grades agree, repo
the two grades are not in agreement, a third determination should be made. Report the grg

the third det

third
t two
he oil
oms.

ermination”if that value is the same as either of the first two determinations. When the
is different from either of the first two report the median value For example if the firg
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phsses; clear, well-rounded drop
brderline pass; rounding drop with partial darkening
gils; wicking apparent and/or complete wetting

o0 w>
- —h O

gils; complete wetting
Figure 1 — Example of assignhed grades

[Sournce: American Association of Textile Chemists and,Colorists (AATCC)]

12 Test report

The test report shall include the following“information:

a) reference to this International Standard, i.e. ISO 14419:2010;

b) all information necessary)to complete identification of the sample tested;
c) number of specimens tested;

d) ¢onditioning'and testing atmosphere used;

e) any deviation from the procedure specified;

f) testresults;

g) oil repellency grade.

©1S0 2010 — Al rights reserved 5
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