INTERNATIONAL ISO
STANDARD 3015

Third edition
2019-04

i

Petroleum and related product:
from natural or synthetic sources —
Determination of cload point

Produits pétroliers et connexesd@ origine naturelle ou synthétique —
Détermination du point de trouble

Reference number
1SO 3015:2019(E)

©1S0 2019



https://standardsiso.com/api/?name=e9964ede108cc123486e8222c7a2df72

IS0 3015:2019(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2019

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=e9964ede108cc123486e8222c7a2df72

ISO 3015:2019(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
1 S0P ... 1
2 NOIIMALIVE FEERIEIICES ...........oooe e 1
3 Terms and AeFIMITIOIIS ... 1
4 PIIICIPLIC ...t 2
5 Apparatus 2
6 SAMPIIING ...t S L 2
7 PIOCEAUIE. ...ttt s o 3
8 EXPression Of FE@SULLS ... e e 5
9 o0 0] 0 SRS =S RS 5

9.1 LT3 1<) - OSSR A VOSSO ESR 5

9.2 REPEALADIIILY ....ccccc s ATt st 5

9.3 REPTOAUCTDILIEY ..o e e 5
10 TESET@POTL ...t 5
Annek A (normative) Specifications of temperature measuring devices...............cofoee 6
Annek B (informative) Commonly used chemicals and freezing mixtures................foe. 8
L33 10] 0 4 ) 0] 17O OSSO FSSO 9

© 1S0 2019 - All rights reserved iii


https://standardsiso.com/api/?name=e9964ede108cc123486e8222c7a2df72

IS0 3015:2019(E)

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-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Petroleum and related products from natural or synthetic
sources — Determination of cloud point

WARNING — The use of this document can involve hazardous materials, operations and
equipment. This document does not purport to address all of the safety problems associated with
its use. It is the responsibility of users of this document to take appropriate measures to ensure
the safety and health of personnel prior to application of this document, and to determine the

appli

i+l ez ks
lly ULIITI I COULICUIVUILS.

1 Sicope

This g
are ty
diese
7% (

NOTE
a mat¢

2 N

The f]
const
undat

ISO 3
ISO 3

ASTM
Temp

ASTM
ASTM

3 1

For th

locument specifies a method for the determination of the cloud point of petroleum pr
ansparent in layers 40 mm in thickness and have a cloud point below 49 °C, among
fuels with up to 30 % (V/V) of fatty acid methyl ester (FAME)[2], paraffinic diesel fud
//V) FAMEI3], 100 % FAMEI5] and lubricants.

For the purposes of this document, the term “% (V/V)” is uséd to represent the volume
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170, Petroleum liquids — Manual sampling
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E644-11, Standard Test Methods for Testing Industrial Resistance Thermometers

E2877, Standard-Guide for Digital Contact Thermometers
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cloud point
temperature at which a cloud of wax crystals first appears in a liquid when it is cooled under specified
conditions
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4 Principle

A sample is cooled at a specified rate and examined periodically. The temperature at which a cloud is
first observed at the bottom of the test jar is recorded as the cloud point.

5 Apparatus

5.1 Test jar, cylindrical, of clear glass, flat bottomed, 33,2 mm to 34,8 mm in outside diameter and
115 mm to 125 mm in height; the inside diameter of the jar may range from 30,0 mm to 32,4 mm, within

the constrain

t that the wall thickness be no greater than 1,6 mm.

See Figure ] for more details. The jar shall be marked with a line to indicate a sample llleight

54 mm + 3 m
5.2 Tempeg

5.2.1 Liqu

5.2.2 Digital contact thermometer (DCT), meeting the requirements specified in A.1.

5.3 Cork, to fit the test jar, bored centrally to take the test thermometer.

5.4 Jacket
diameter of 4

not more than 25 mm projects out of the cooling medium, and it shall be capable of being cleaned.

5.5 Disc, of cork or felt, 6 mm in thickness, to fit lo@sely inside the jacket.

5.6 Gaskef
inside the jag

cling to the t¢st jar and hard enough to held its shape.

NOTE The purpose of the ring gasketjis to prevent the test jar from touching the jacket.

vertical. Th
suitable coo

5.7 Coolirr baths, maintained’ at prescribed temperatures with a firm support to hold the
e

given in Ann¢x B.

6 Samplil

m above the inside bottom.
rature measuring device, one of the following.

d-in-glass thermometers, as described in A.2.

watertight, cylindrical, metal, flat bottomed, about 115 mm in depth, with an
4,2 mm to 45,8 mm. It shall be supported in a vertical position in a cooling bath (5.7) s

, ring form, about 5 mm in thickness, to fit snugly on the outside of the test jar and |
ket. This gasket may be made of rubber, leather or other suitable material, elastic eno

required bath temperatures may be obtained by refrigeration if available, otherw
ing mixtures.’/Récommended cooling mixtures commonly used for bath temperatur

ng

nside
o that

osely
igh to

acket
se by
bs are

Unless otherwise specified in the commodity specification, samples shall be taken as described in
ISO 3170 or ISO 3171.
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Dimensions in millimetres
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1 thermometer (5.2) 5 coolantlevel
2 tgstjar (5.1) 6  gasket (5.6)
3 cprk (5.3) 7  disc (5.5)
4 jdcket (5.4) 8  cooling bath (5.7)

Figure 1 — Overview of cloud point apparatus

7 Procedure

7.1 Bring the sample to be tested to a temperature at least 14 °C above the approximate cloud point,
but not above 49 °C. Remove any moisture present by any suitable method, such as filtration through dry
lint-less filter paper, until the sample is perfectly clear, working at a temperature of at least 14 °C above
the approximate cloud point, but not above 49 °C.

7.2  Pour the clear sample into the test jar (5.1) to the level mark.

7.3 If using a liquid-in-glass thermometer and the expected cloud point is above -36 °C, then use the
high cloud and pour point thermometer; otherwise use the low cloud and pour point thermometer. Close
the test jar tightly by the cork (5.3) carrying the appropriate test thermometer (see 5.2) and adjust the

© IS0 2019 - All rights reserved 3
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position of the cork and the thermometer so that the cork fits tightly, the thermometric device and the jar
are coaxial, and the thermometer bulb or probe is resting on the bottom of the jar.

The liquid-column separation of thermometers occasionally occurs and may escape detection.
Thermometers shall therefore be checked immediately prior to the test and used only if the ice point
is 0 °C + 1 °C, measured with the thermometer immersed to the immersion line in an ice bath and with
the emergent-stem temperature not differing significantly from 21 °C. Alternatively, immerse the
thermometer to the reading level and correct for the resultant lower stem temperature.

7.4 Ensure that the disc (5.5), the gasket (5.6) and the inside of the jacket (5.4) are clean and dry. Place
the disc in the bottom of the jacket. The disc and jacket shall have been placed in the cooling medium

(5.7) a mininfum of 10 min before the test jar 1s Inserted. Place the gasket round the test jar, 2o minj from
the bottom. Ihsert the test jar in the jacket. Never place a jar directly into the cooling medium.

The use of a Jacket cover while the empty jacket is cooling is permitted.

NOTE Fajlure to keep the disc, the gasket and the inside of the jacket clean and dry, can lead to frost forthation
which can cause erroneous results.

7.5 Maintain the temperature of the cooling bath at 0 °C + 1,5 °C.

7.6 At each test thermometer reading that is a multiple of 1 °C, remoye the test jar from the jacket

quickly but without disturbing the sample.

Inspect for c

If the sample
second bath
the sample d

does not show a cloud when it has been cooled to 9 °C, transfer the test jar to a jack
maintained at a temperature of -18 °C = 1,55€ (see Table 1). Do not transfer the jac
oes not show a cloud when it has been coeled to -6 °C, transfer the test jar to a jacks

oud and replace in the jacket. Ensure that this complete operation takes no more thapn 3 s.

bt in a
ket. If
et in a

third bath mpintained at a temperature of -33 °C +:165 °C.

ained
xhibit
range

For determir
in accordanc
cloud point 3
identified for

ation of very low cloud points, additional baths are required, each bath to be maint
e with Table 1. In each case, transfer the jar to the next bath, if the sample does not e
ind the temperature of the sample reaches the lowest sample temperature in the
the current bath in use, based on the ranges stated in Table 1.

Table I —+'Bath and sample temperature ranges

Bath # Bath tempel;:zture setting Sample tem;l%rature range
1 0+1,5 Start to +9
2 -18+ 1,5 +9 to -6
3 -33+1,5 -6to -24
4 -51+1,5 -24 to -42
5 -69 +1,5 -42to -60

7.7 Record as the cloud point the temperature to the nearest 1 °C, at which any cloud is observed at the
bottom of the test jar, which is confirmed by continued cooling.

The wax cloud or haze is always noted first at the bottom of the test jar, where the temperature is lowest.
A slight haze throughout the entire sample, which slowly becomes more apparent as the temperature
is lowered, is usually due to traces of water in the sample. Generally, this water haze will not interfere
with the determination of the wax cloud point. In most cases of interference, filtration through dry lint-
less filter paper such as described in 7.1 is sufficient.

In the case of diesel fuels, however, if the haze is very dense, a fresh portion of the sample shall be
dried by shaking 100 ml with 5 g of anhydrous sodium sulfate (see B.6) for at least 5 min and then
filtering through dry lint-less filter paper. Given sufficient contact time, this procedure will remove or
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sufficiently reduce the water haze so that the wax cloud can be readily discerned. Drying and filtering
shall always be carried out at a temperature at least 14 °C above the approximate cloud point, but not in
excess of 49 °C.

8 Expression of results

Report the cloud point to the nearest 1 °C.

9 Precision

9.1

General

The precision of this test method is determined by statistical examination of interlaborat

in ling

The p
in AS

9.2

b with 1SO 4259-1[6] and further validation studies[Zl[8]1[9], is as in 9.2 and 9.3

recision statements were developed using liquid-in-glass thermometers correspon
M E1 or IP specifications for IP standard thermometers[10][11][12]

Repeatability

The diifference between two test results obtained by the same®perator with the same app

const

ant operating conditions on identical test material would in the long run, in the normd

operdtion of this test method, exceed 2 °C only in one casé«in"20.

9.3

The d
in diff

Reproducibility

ifference between two single and independent results obtained by different opera
ferent laboratories on identical test material would in the long run, in the norma

operdtion of this test method, exceed 4 °Cdnly in one case in 20.

10 T
The t
a) a

b) a

est report
st report shall contain at least the following information:
1 details necessary-to-identify the product tested;

reference to this‘"document, i.e. ISO 3015:2019;

c) the result ofithe test (see Clause 8);

d) a

hy deviation, by agreement or otherwise, from the procedure specified;

-

e)

bry results[s]

ling to those

aratus under
I and correct

fors working
and correct

Hle date of test.
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Annex A
(normative)

Specifications of temperature measuring devices

A.1 Electronic

A digital confact thermometer (DCT), conforming to the specifications in Table A.1 shall be usgd

Table A.1 — Digital contact thermometer (DCT) requirements

Requirement
ASTM E2877 Class F or better
High cloud: -38 °C to +50 °C
Low cloud: -80 °C to +20 °C
0,1 °C minimum
+500 mK (0,5 °C)
Platinum resistance thermometer(PRT), thermistor

Harameter

DCT

Nominal temperature rangea

Display resolfition

Accuracyb

Sensor type

Sensor sheatl¢ 4,2 mm 0.D. maximum

Less than 10 mm
Less than 40 mm per ASTM D7962
As shown in Figure®or 7.3

Sensor lengthd

Immersion d¢pthe

Sample immgdrsion depth

Response timjef Less than or equal to 4 sf

Measurement drift Less than 500vmK (0,5 °C) per year
Calibration efror Less than'500 mK (0,5 °C) over the range of intended use
Calibration range Consistent with temperature range of use

Four data points evenly distributed over the calibration range that ig
consistent with the range of use. The calibration data are to be inclugled
in calibration report.

Calibration data

From a calibration laboratory with demonstrated competency in tenpper-
ature calibration which is traceable to a national calibration laboratg¢ry or
metrology standards body.

Calibration r¢port

a  The nominal temperatire range temperature may be different from the values shown provided the calibratign and
accuracy critefia areimet.

b Accuracy is the combined accuracy of the DCT unit which is the display and sensor.

¢ Sensor sheath is the tube that holds the sensing element. The value is the outside diameter of the sheath segment
containing the sensor element.

d  The physical length of the temperature sensing element.
e Asdetermined by ASTM D7962 or an equivalent procedure.

f Response time is a percentage of the time it takes a DCT to respond to a step change in temperature. The response
time is 63,2 % of the step change time as determined per Section 9 of ASTM E644-11. The step change evaluation begins at
20°C+5°Cairto 77 °C = 5 °C with water circulating at 0,9 m/s = 0,09 m/s past the sensor.

When the DCT display is mounted on the end to the probe's sheath, the test jar with the probe inserted
will be unstable. To resolve this, it is recommended that the probe be less than 30 cm in length but no
less than 15 cm. A 5 cm long stopper that has a low thermal conductivity, with approximately half of it
inserted in the sample tube, will improve stability.

6 © IS0 2019 - All rights reserved
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When making measurements below -40 °C with a PRT, it may be necessary to use a 1 000 () sensor in
order to obtain accurate measurements.

The DCT calibration drift shall be checked at least annually by either measuring the ice point or against
a reference thermometer in a constant temperature bath at the prescribed immersion depth to ensure
compliance with the measurement drift as in Table A.1. See the practice in ASTM D7962.

NOTE When a DCT's calibration drifts in one direction over several calibration checks, it can be an indication

of deterioration of the DCT.

A.2 Liquid-in-glass thermometers

Partigl-immersion type thermometers, conforming to the specifications in Table A.2 shallpe used.
Table A.2 — Specification of liquid-in-glass thermometers
Specification High cloud and pour Lew cloud and pour
Rangg, °C -38to +50 -80.to 420
Immgdrsion length, mm 108 76
Gradyation at each °C 1
Longg¢r lines at each °C 5 5
Figurged at each °C 10 10
Scalelerror, max °C 0,5 1 (=-33°Q),
2 (<-33°Q)
Expafpsion chamber: heating per- 100 60
mitted to °C
Overgll length, mm 2305 2305
Stem |diameter, mm 6to8 6to8
Bulb |ength, mm 7,000 7,0 to 10
Bulb fliameter, mm 5,5 min, but not greater than stem |5,0 min, but not greater than stem
diameter diameter
Distapce from bottom of bulb tg
line af °C -38 =70
in mm 120 to 130 100 to 120
Length of scale, mm 65 to 85 70 to 100
NOTE|1 The emergént-stem temperature is 21 °C throughout the scale range.
NOTE|2 Liquid4n-glass thermometers, having ranges shown in Table A.3 and conforming to the refuirements as
presctibed inASTM E1 or ASTM E2251, or specifications for IP standard thermometers, are meeting the specifications in
Table A.2,
I'able A.3 — Conforming liquid-in-glass thermometers
Thermometer number

Thermometer Temperature range ASTM IP
High cloud and pour -38°C to +50 °C 5C, S5C 1C
Low cloud and pour -80°Cto +20 °C 6C 2C
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