INTERNATIONAL
STANDARD

ISO
3014

Third edition
1993-12-15

Petroleum products —'Determinati
the smoke point of kerosine

Produits pétroliers —Détermination du point de fumée des
carburéacteurs

bn of

{
|

1So
=S

|”III

Reference number

ISO 3014:1993(E)


https://standardsiso.com/api/?name=6c38516d9fc7d287ee8afa8d39fb468c

ISO 3014:1993(E)

Foreword

ISO (the Inter|
federation of 1
of preparing In
technical com
which a techn
represented or

hational Organization for Standardization) is a worldwide
ational standards bodies (ISO member bodies). The work
ternational Standards is normally carried out through ISO
mittees. Each member body interested in a subject for
cal committee has been established has the right to be
that committee. International organizations, governmental

and non-goverpmental, in liaison with 1SO, also take part in the work. ISO

collaborates cl
(IEC) on all ma

bsely with the International Electrotechnical Commission
ters of electrotechnical standardization.

Draft Internatipnal Standards adopted by the technical committees are

circulated to th
Standard requi
a vote.

International S
ISO/TC 28, Pe

This third ¢
(ISO 3014:198

e member bodies for voting. Publication as an Internatjonal
es approval by at least 75 % of the member bodies casting

fandard 1ISO 3014 was prepared by Technical€Committee
roleum products and lubricants.

dition cancels and replaces the “second edition
1), of which it constitutes a technicalTevision.

© ISO 1993
All rights reserved
by any means, ele

. No part of this publication may be reproduced or utilized in any form or
ctronic or mechanical, including photocopying and microfilm, without per-

mission in writing from the publisher.

International Organization for Standardization
Case Postale 56 ¢ CH-1211 Genéve 20 ¢ Switzerland

Printed in Switzerland



https://standardsiso.com/api/?name=6c38516d9fc7d287ee8afa8d39fb468c

INTERNATIONAL STANDARD

ISO 3014:1993(E)

Petroleum products — Determination of the smoke

point of kerosine

WARNING — The use of this International Standard may involve hazardous materjals, operations
and equigment. This standard does not purport to address all of the safety problems associated
with its use. It is the responsibility of the user of this standard to establish-appropriate safety and

health practices and determine the applicability of regulatory limitations prior to use.

1 Scope

This Internjational Standard describes a procedure for
the deternhination of the smoke point of kerosine:

NOTE 1 [The smoke point of kerosine is related to the
hydrocarbop type composition, and providesian indication
of relative gmoke-producing properties in(a diffusion flame.

2 Normative references

The following standards contain provisions which,
through referenceNin this text, constitute provisions
of this Infernational Standard. At the time of publi-
cation, thq editions indicated were valid. All standards
are subjet¢t 10 revision, and parties to agreements

3 Definitions

For the purposes of this International|Standard, the
following definitions apply.

3.1 kerosine: Refined petroleum distillate, boiling
between 140 °C and 300 °C, generally ysed in lighting
and heating applications, and as a fuel flor aviation gas
turbines.

3.2 smoke point: The maximum height, in milli-

metres, of a smokeless flame of fugl burned in a
wick-fed lamp of specified design.

4 Principle

The sample is burned in an enclosed |wick-fed lamp

based on this International Standard are encouraged
to investigate the possibility of applying the most re-
cent editions of the standards indicated below.
Members of IEC and ISO maintain registers of cur-
rently valid International Standards.

ISO 3170:1988,
sampling.

Petroleum  liquids — Manual

ISO 3171:1988, Petroleum liquids — Automatic pipe-
line sampling.

ISO 5272:1979, Toluene for industrial use — Specifi-
cations.

that is calibrated daily against pure hydrocarbon
blends of known smoke point. The maximum height
of flame that can be achieved with the test fuel with-
out smoking is determined to the nearest 0,5 mm.

5 Reagents and materials
5.1 Toluene, grade 1 as defined in ISO 5272.

5.2 2,2,4-trimethylpentane (isooctane), minimum
purity 99,75 % (m/m).

5.3 Methanol (methyl alcohol), anhydrous.


https://standardsiso.com/api/?name=6c38516d9fc7d287ee8afa8d39fb468c

ISO 3014:1993(E)

5.4 Reference fuel blends, appropriate to the fuels
under test, made up accurately from toluene (5.1) and
2,2, 4-trimethylpentane (5.2), in accordance with the
compositions given in table 1, by means of calibrated
burettes or pipettes (6.3).

5.5 Heptane, minimum purity 99,75 % (m/m).

Table 1 — Reference fuel blends

e} The joint between the base of the candle and the
candle body shall be oil-tight.

6.2 Wick, of woven solid circular cotton of ordinary
quality, having the following characteristics:

— casing: 17 ends, 66 tex x 3

— filling: 9 ends, 100 tex x 4

— weft: 40 tex x 2

Standard smdke

point at Toluene | 2,2,4-trimethylpentane

101,3 kPa
mm % (V/V) % (V/V)
14,7 40 60
20,2 25 75
22,7 20 80
25,8 15 85
30,2 10 90
35,4 5 95
42,8 0 100

6 Apparatus

6.1 Smoke-ppint lamp, as shown in figure 1, com-
plying with the|dimensional requirements’given in ta-
bles 2 and 3 arld as shown in figures:2’and 3.

NOTE 2 A medium-density cobalt-glass may be used to
reduce eye fatigle when viewing_the flame.

The following gssential\requirements shall be met:

a) The top of [the“wick guide shall be exactly level
with the zefo“mark on the scale.

— picks: 6 per centimetre.

6.3 Pipettes or burettes, class A

7 Sampling and preparation of samples

Samples shall be taken by the procedures Hescribed
in 1ISO 3170, ISO-3171 or an equivalent natipnal stan-
dard. Use the Sarriple as received.

Allow all samples to come to ambient ternperature
(20 °C £5 °C), without artificial heating. If the sample
is hazy.'or appears to contain foreign matgrial, filter
thrauigh qualitative filter paper.

8 Preparation of apparatus

8.1 Place the lamp in a vertical position ih a room
where it can be completely protected from |draughts.
Carefully inspect each new lamp to ensurg that the
air holes in the gallery and the air inlets to the candle
holder are all clean, unrestricted and of proper size.
The gallery shall be so located that the air |holes are
completely unobstructed.

NOTE 3  Slight variations in these items all havg¢ a marked
effect on the precision of the result obtained.

If the room is not completely draught-free, [place the
lamp in a vertical position in a box constfucted of

b) The scale shall be marked in white lines on black
glass on each side of a white or black strip 2 mm
in width. It shall have a range of 50 mm graduated
in 1 mm intervals, figured at each 10 mm and with
longer lines at each 5 mm.

c) An efficient device for raising or lowering the
flame shall be provided. The total distance of travel
shall be not less than 10 mm and the movement
shall be smooth and regular.

d) The glass window of the door shall be curved to
prevent the formation of multiple images.

heat-resistant material (not containing asbestos), open
at the front. The top of the box shall be at least
150 mm above the top of the chimney and the inside
of the box painted dull black.

8.2 Extract all wicks, either new or from a previous
determination, for at least 25 cycles in an extractor,
using a mixture of equal volumes of toluene (5.1) and
anhydrous methanol (5.3). Allow the wicks to dry
partially in a hood before placing in the oven, or use
a forced-draught and explosion-proof oven for drying
wicks, or both. Dry for 30 min at 100 °C to 110 °C and
store in a desiccator until used.
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Figure 1 — Smoke-point lamp
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Table 2 — Critical dimensions of candle for
smoke-point lamp (see figure 2)

Dimensions in millimetres

D47

Dimensions in millimetres

Table 3 — Critical dimensions of body for
smoke-point lamp (see figure 3)

Dimensions in millimetres

Candle holder [C)
internal diameter

Wick guide (D
internal diaméter

Air iniets (E)
20 in number, diameter

Gallery (F)
external diamleter
air inlets (20)] diameter

Lamp body (G
internal diamgter
internal deptH

Candle body
internal diameter 24-25—+6-65
external diamleter sliding fit in candle holder ~
length, witholit cap 109,0 + 0,05 2\
thread on caf @ 9,5, pitch 1,0 2
Wick tube (A)
internal diamgter 4,7 + 0,05 ] [/
external diameter close fit in flame guide
length 82,0 £ 0,05
Air vent (B)
internal diameéter 3,5+ 0,05
length 90,0 + 0,05
o
Ae]

Chimney (H)
internal diameter

!
|
|
|
|
| .
| (|ILE™ N
23,8 + 0,06 o | %
6,0.%0,02 l . 7
2,9+ 0,05 : \i\
35,0 £ 0,05 I | B
3,6+ 0,05 ( i
81,0+ 1,0 l § \
81,0 £ 1.0 LN N
®35
height, from top to centre of lamp body ?gb(?oi; 100 L&'

Figure 2 — Candle
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Dimensions in millimetres

B

@ 23,8

9 Calibration of apparatus

Figure 3 — Lamp body

T
1
|

I——

Determine the correction factor f for the apparatus
from the equation

9.1 Calibrate the apparatus in accordance with 9.2.
Recalibrate at regular intervals of not more than seven
days or when there has been a change in the appar-
atus or operator, or when a change of more than
0,7 kPa occurs in the barometric pressure reading.

9.2 Calibrate the apparatus by testing two of the
reference fuel blends specified in 5.4, using the pro-
cedure specified in clause 10 and, if possible, brack-
eting the smoke point of the sample. If this is not
possible, use the two blends having their smoke
points nearest to the smoke point of the sample.

—tAsfAg Bt

f= 2
where
Ag is the standard smoke point of the first
reference fuel blend;
Ay  is the smoke point determined for the first
reference fuel blend;
B is the standard smoke point of the second

reference fuel blend;
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By is the smoke point determined for the
second reference fuel blend.

If the smoke point determined for the test fuel exactly
matches the smoke point determined for a reference
fuel blend, use as the second bracketing reference
fuel the reference fuel blend with the next higher
smoke point, if there is one. Otherwise, use the one
with the next closest smoke point.

10 Procedure

b} An elongated, pointed tip with the sides of the tip
appearing concave upward as shown in figure 4
{flame A).

¢) The peinted tip just disappears, leaving a very
slightly blunted flame as shown in figure4
(flame B). Jagged, erratic, iumincus flames are
scmetimes observed near the true flame tip
These shall be disregarded.

d) A well rounded tip as shown in figure 4 {flame C}.

10.1 Soak a piece of extracted and dried wick, not

iess than 125
the wick tube
twists arising f
NOTE 4 Itis
wick in the sani
tube.

In cases of dis

mm long, in the sample and place it in
of the candle. Carefully ease out any
rom this operation.

hdvisable to resoak the burning-end of the
ple after the wick is inserted in the wick

pute, or for referee tests, always use

a new wick, plepared in the manner specified in 8.2.

10.2 Introdu
sample as ava

e as near to 20 ml of the prepared
lable, but not less than 10 mi, at rcom

temperature, ifito the clean, dry candle.

home. Take ¢

re that the candle air vent is free from

10.3 Place t{e wick tube in the candle and screw

fuel. If a wick-
the wick horiz
sc that 6 mm
Use a clean 1
{Some razor bl
cases, remove|
the blade.) Ins

An alternative
twists and frd
sembly. The W
top of the wig
inserted throu
grasped and ¢
twisting. A ne

immer assembly is not being used,.cU?
ontally and trim it free of frayed(ends
projects from the end of the candle.
hzor blade or other sharp instrument.
hdes have a protective coating. In such
the coating with a solvent.before using
brt the candle into the lamp.

method of pregasing a wick free of
yed ends utjlises a wick-trimmer as-
ick-trimmer._holder is inserted over the
k tube and‘the long-nosed triceps are
gh the-tdbe and holder. The wick is
hrefullypulled through the tube without
v~clean, sharp razor is used to cut the

wick at the fa

4= 100 hig

8 - Correct

(- To0 10w,

—— Base of fldme

Figure 4 — Typlcal flame appearapces

o of the holder and remove m/iqpc and

frayed ends. When the holder is removed, the wick
will be at the correct height in the tube. The tube is
then inserted into the candle and screwed home. The
candle is inserted into the lamp.

10.4 Light the candle and adjust the wick so that
the flame is approximately 10 mm high and ailow the
lamp to burn for 5 min. Raise the candle until a smoky
tail appears, then lower the candle slowly through the
following stages of flame appearance:

a} Along tip; smoke slightly visible; erratic and jumpy
flame.

Determine the height of flame B tc the nrearest
0,5 mm. Recerd the height observed.

To sliminate errors due to parallax, the eye of the ob-
server shall be slightly to one side of the centreline,
so that a reflected image of the flame is seen on the
scale on one side of the central vertical white line, and
the flame itself is seen against the other side of the
scale. The reading for both observations shall be
identicai.
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10.5 Make three separate observations of the flame
height at the smoke point by repeating the flame-

appearance

sequence specified in 10.4. If these val-

ues vary over a range greater than 1,0 mm, repeat the
test with a fresh sample and another wick.

10.6 Rem

ove the candle from the lamp, rinse with

heptane (5.5), and purge with air to make ready for

re-use.

11 Expression of results

ISO 3014:1993(E)

material would, in the long run, in the normal and
correct operation of the test method, exceed the fol-
lowing value in only one case in 20:

2 mm

12.2 Reproducibility, R

The difference between two single and independent
results obtained by different operators working in dif-
ferent laboratories on nominally identical test material
would, in the long run, in the normal and correct op-
eration of the test method, exceed the following value

Calculate thesmoke pont, 1o the nearest o, T mmy,
from the equation

Smoke] point =L x f
where

L s the average, rounded to the nearest

f

D,1 mm, of three individual readings;

s the correction factor (see 9.2), rounded
o the nearest 0,01.

Report the [result thus obtained, rounded to the near-

est 0,5 mm

12 Prec

12.1 Rep

, as the smoke point of the sample.
sion

eatability, r

The difference between successive test results ob-

tained by th
under cons

e same operator with the same apparatus
tant operating conditions on identical-test

In only one case In 20:
3 mm

NOTE 5 Precision values wereydetermined by a joint
ASTM/IP programme in 1972, and results were statistically
examined in accordance with SO 4258.

13 Test report

The test report’shall contain at least the following in-
formation:

a) all details necessary to identify the prpduct tested;
b). @deference to this International Standlard;
¢) the result of the test (see clause 11)

d) any deviation, by agreement or otherwise, from
the procedure specified;

e) the date of the test.
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