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Foreword 

IS0 (the International  Organization for Standardization)  is a worldwide 
federation of national  standards bodies (IS0 member bodies) .  The work of 
preparing International  Standards is normal ly carried out through IS0 
technical  committees.  Each  member body interested in  a subject for which  
a technical  commi ttee has been establ ished has the right to be represented 
on that committee.  International  organizations,  governmental  and non-  
governmental ,  in  l iaison wi th  ISO,  also take part in  the work.  IS0 
col laborates closely wi th  the International  Electrotechnical  Commission  
(IEC)  on  al l  matters of electrotechnical  standardization.  

Draft International  Standards adopted by the technical  commi ttees are 
ci rculated to the member bodies for voting.  Publ ication as an International  
Standard requires approval  by at least 75 % of the member bodies casting 
a vote.  

International  Standard IS0 301 3 was prepared by Technical  Committee 
ISORC 28,  Petroleum products and lubricants.  

This second edi tion cancels and replaces the fi rst edi tion (IS0 301 3:1 974) ,  
which  has been technical ly revised,  in  particular wi th  the inclusion of 
annex A.  

Annex A forms an  integral  part of this International  Standard.  
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Petroleum products -  Determination  of the freezing point 
of aviation  fuels 

WARNING - The use of this International  Standard may involve hazardous materials,  operations and 
equipment.  This International  Standard does not purport to address al l  of the safety problems associated 
wi th  i ts use.  I t i s the responsibi l i ty of the user of this International  Standard to establ ish  appropriate safety 
and heal th  practices and determine the appl icabi l i ty of regulatory l imitations prior to use.  

1  Scope 

This International  Standard speci fies a procedure for determining the temperature below which  sol id hydrocarbon 
crystals are present in  aviation turbine fuels or aviation gasol ines.  

2 Normative references 

The fol lowing standards contain  provisions which,  through reference in  this text,  consti tute provisions of this 
International  Standard.  At the time of publ ication,  the edi tions indicated were val id.  Al l  standards are subject to 
revision,  and parties to agreements based on  this international  Standard are encouraged to investigate the 
possibi l i ty of applying the most recent edi tions of the standards l isted below.  Members of IEC and IS0 maintain  
registers of currently val id  International  Standards.  

IS0 31 70:1 988,  Petroleum l iquids -  Manual  sampl ing.  

IS0 31 71  :1 988,  Petroleum l iquids -  Automatic pipel ine sampl ing.  

3 Defini tions 

For the purposes of this International  Standard the fol lowing defini tions apply:  

3. 1  freezing point:  The temperature at which  sol id  hydrocarbon crystals,  formed on  cool ing,  disappear when  the 
temperature of the test sample is al lowed to rise.  

3.2 crystal l ization point:  The temperature at which  crystals of hydrocarbons fi rst appear when  the test sample is 
cooled.  

4 Principle 

The sample tube,  containing the test sample,  a stirrer,  col lar and thermometer,  is placed in  a vacuum flask 
containing a coolant.  During the cool ing cycle the test sample is sti rred vigorously and examined for the formation of 
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crystals.  When  crystals are observed,  the temperature is recorded as the crystal l ization point.  The jacketed sample 
tube is then removed from the coolant and the test sample al lowed to warm up slowly.  Stirring continues unti l  al l  
crystals disappear,  at which  point the temperature is recorded as the freezing point.  

5 Reagents and materials 

5.1  Coolant 

Use one of the fol lowing l iquids speci fied in  5. 1  . l  to 5.1 .4 in  combination wi th  sol id carbon dioxide (5.1 5)  or l iquid 
ni trogen (5.1 .6)  under the speci fied condi tions only.  

5. 1  . l  Propan-2-01  [(CH&CHOH],  commercial  grade of dry propanQ-ol .  

NOTE -  Propan-P-01  is the preferred l iquid for use as the coolant.  

5.1 .2 Ethanol  (C2H,0H) ,  commercial  grade of dry ethanol .  

5.1 .3 Acetone (CHsCOCHs) ,  commercial  grade,  provided i t does not leave a residue.  

5.1 .4 Methanol  (CHsOH) ,  commercial  grade of dry methanol .  

5.1 .5 Carbon dioxide (sol id)  or “dry ice”,  commercial  grade.  

WARNING - Extremely cold,  -  78 “C.  Liberated gases can cause suffocation.  

NOTE -  Mechanical  refrigeration is permitted provided that the coolant temperature is in  the range -  70 “C to -  80 “C.  

5.1 .6 Ni trogen (l iquid) ,  commercial  grade.  Use only when  determining the freezing point of aviation gasol ines,  or 
i f the freezing point of the aviation turbine fuel  is lower than -  65 “C.  

WARNING - Extremely cold,  -  1 96 “C.  Liberated gases can cause suffocation.  

5.2 Ni trogen gas or dry air,  a supply of ni trogen gas of low moisture content or dry air shal l  be used i f moisture-  
proof col lar A is uti l ized.  

5.3 Fibreglass,  commercial  grade,  for use in  moisture-proof col lar B.  

5.4 Dehydrating  agent 

Use one of the fol lowing:  

5.4.1  Calcium sul fate (CaS04) ,  granulated anhydrous calcium sul fate,  for use as a desiccant in  moisture-proof 
col lar B,  or to assist in  drying the ni trogen gas or air (5.2)  used wi th  col lar A.  

5.4.2 Si l ica gel ,  1 .7 mm,  for use as a desiccant in  moisture-proof col lar B,  or to assist in  drying the ni trogen gas or 
air (5.2)  used wi th  col lar A.  
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6 Apparatus 

See figure 1 .  

6. 1  Jacketed sample tube,  a double wal led,  unsi lvered vessel ,  simi lar to a Dewar flask;  the space between the 
jacketed sample tube and the outer glass jacket being fi l led,  at atmospheric pressure,  wi th dry ni trogen or air.  The 
mouth of the tube shal l  be closed wi th a cork stopper supporting the thermometer and col lar through which the 
sti rrer passes.  

6.2 Col lar,  as shown is ei ther figure 2 or 3,  and moisture-proof to inhibi t the ingress of moisture into the test 
sample.  

6.3 Sti rrer,  a brass or stainless steel  rod,  1 ,6 mm in diameter,  bent into a smooth three loop spiral  at the bottom,  

NOTE -  The stirrer can be mechanical ly actuated.  

6.4 Vacuum flask,  an  unsi lvered vacuum flask of the dimensions shown in figure 1 .  The capaci ty shal l  be 
sufficient to hold an adequate volume of coolant (5. 1 )  and permi t the necessary depth of immersion of the jacketed 

sample tube.  

6.5 Thermometer,  conforming to annex A.  

7 Apparatus preparation 

7. 1  Glassware 

All  glassware shal l  be clean and dry before use.  

7.2 Col lar 

Assemble the col lar (6.2)  thermometer (6.5)  and sti rrer (6.3)  into the cork.  

7.2. 1  Col lar type A,  flush wi th ni trogen or dry ai r (5.2)  before fi tting to the jacketed sample tube,  and throughout 
the enti re determination.  

NOTE -  The ai r can be effectively dried by passing through absorbent tubes fi l led wi th dehydrating agents (54. 1  and 5.4.2) .  

7.2.2 Col lar type B,  fi l l  wi th fibreglass (5.3)  and a sui table dehydrating agent (5.4. 1  or 5.4.2)  as shown in figure 3.  
The fibreglass shal l  be replaced every fourth test.  The dehydrating agent should be renewed at intervals of not more 
than 3 months or when a colour change shows i t to be ineffective.  

7.3 Vacuum flask 

Insert sufficient coolant (5. 1 )  to meet  the immersion depth  requi rements shown in figure 1 .  

8 Samples and sampl ing  

Obtain samples in accordance wi th IS0 31 70,  IS0 31 71  or an  equivalent national  standard.  

3 
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Stirrer ------.  

Moisture-proof 

col lar 

-“1  
Cork stopper 

@ EC 

Dimensions in  mi l l imetres 

, . ---Thermometer 

Jacketed sample tube 

outer tube:  0 ext. :  30 mm 

0 int. :  26 mm 

inner tube:  0 ext. :  22 mm 

0 int. :  1 8 mm 

Unsi lvered vacuum 
-0int.?Ommmin.  

j /Coolant 

-Sol id  C .arbon dioxide 

flask 

Figure 1  -  Apparatus for determining the freezing point of aviation fuels 
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Di mensi on s i n  mi l l i metres 

I nl et for dry ai r 

-or ni trogen 

I nsert i nto cork 

r (sti rrer passes 

through tube)  

Fi gure 2 -  Moi sture-proof col l ar type A 

-Dehydrati ng agent 

-Fi bregl ass 

-Dehydrati ng agent 

I nsert i nto cork 

-(sti rrer passes 

through tube)  

Fi gure 3 -  Moi sture-proof col l ar type B 
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9 Procedure 

9.1  Transfer 25 ml  + 1  ml  of test sample to the clean and dry jacketed sample tube (6.1 ) .  Close the tube tight1  

wi th  the cork holding the sti rrer,  thermometer and col lar;  adjust the thermometer posi tion so that i ts bulb is 1 0 mm t 
1 5 mm above the centre of the bottom of the tube.  

9.2 Clamp the jacketed sample tube so that i t extends into the vacuum flask (6.4)  containing the coolant.  Th.  

surface of the test sample shal l  be approximately 1 5 mm to 20 mm below the level  of the coolant.  Add sol id carbo 
dioxide (5.1 .5)  as necessary throughout the test to maintain  the coolant level  in  the vacuum flask.  

WARNING -  Do not add  sol id  carbon  dioxide to l iquid ni trogen.  

9.3 Except when  making observations,  sti r the test sample continuously,  moving the stirrer up and down at a rat,  
of between one cycle per second and 1 ,5 cycles per second.  Stir the test sample from top to bottom,  taking car!  
that the stirrer loops do not make contact wi th  the bottom of the jacketed sample tube or travel  above the tes 
sample’s surface.  

9.4 During the cool ing cycle examine the test sample for the presence of crystals.  Disregard any cloud the 
appears at approximately -  1 0 “C and does not increase in  intensi ty as the temperature is lowered;  this is due t 
water.  However should such  a cloud appear,  note the observation in  the report,  speci fying the temperature whe,  
the cloud fi rst appeared and a description of i ts persistence.  

When  the formation of crystals is noted,  record the temperature as the observed crystal l ization point.  

NOTES 

1  A diffused,  cool ,  l ight source is recommended to assist in  viewing the formation and disappearance of the crystals.  

2 I f i t becomes di fficult to view the appearance of crystals due to gases released by the coolant,  the jacketed sample tube 
may be removed from the coolant for a period not exceeding 1 0 s.  I f crystals are found to have already formed,  note thl  
temperature of the sample and al low the sample to warm unti l  i t is 5 “C warmer than the temperature when  the crystals an  
seen to disappear.  The sample tube should  then be replaced in  the coolant and al lowed to cool .  The crystal l ization point ma 
then be observed by removing the sample tube from the coolant when  the temperature of the sample is sl ightly warmer thal  
the noted temperature.  

9.5 When the crystal l ization point has been determined,  remove the jacketed sample tube from the coolant 
continue sti rring at a rate of between one cycle per second and 1 ,5 cycles per second,  and al low the test sample tc 
warm up slowly.  Observe the test sample and when  the crystals completely disappear,  record the temperature a:  
the observed freezing point.  

1 0 Expression  of resul ts 

Correct the observed freezing and crystal l ization points by applying the relevant thermometer correction.  When tht 
observed freezing or crystal l ization point is between two cal ibration temperatures,  obtain the correction at the 
observed temperature by l inear correlation.  Report the corrected freezing point to the nearest 0,5 “C.  

1 1  Precision  

The precision of this method,  as obtained by statistical  examination of inter-laboratory test resul ts,  is as fol lows:  

1 1  . l  Repeatabi l i ty,  r 

The di fference between successive test results,  obtained by the same operator wi th  the same apparatus unde 
constant operating condi tions on identical  test material ,  in  the normal  and correct operation of the test method 
would exceed the fol lowing value in  only one case in  twenty.  

r = 0,8 “C 

6 
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1 1 .2 Reproducibi l i ty,  R 

The di fference between two single and independent results,  obtained by di fferent operators in  di fferent laboratories 
on nominal ly identical  test material ,  in  the normal  and correct operation of the test method,  would exceed the 
fol lowing value in  only one case in  twenty.  

R = 2,3 “C 

NOTES 

1  The precision has been determined according to IS0 4259 except that the rounding rules have not been appl ied in  this 
instance.  

2 The sample matrix on  which  the precision of this standard is based did not include aviation gasol ine.  

1 2 Test report 

The test report shal l  contain  at least the fol lowing information:  

a)  a reference to this International  Standard;  

b)  al l  detai ls necessary for the complete identi fication the product tested;  

c)  the results of the test (see clause 1 0) ;  

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

e)  the date of the test.  

7 
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Annex A 

(normative)  

Thermometer speci fication 

A. 1  The thermometer described in  6.5 shal l  meet  the requi rements gi ven  in  table A. 1 .  

Table A. 1  -  Requi rements for the thermometer for the determination 
of the freezing point  of  aviation fuels 

Range -  80 “C to +  20  “C 

Immersion  Total  

Graduati ons at  each  0,5 “C 

Longer l i nes at  each  1  “C and  5  “C 

Figured at  each  5 “C 

Scale error not  to exceed 1  “C 

Expansion  chamber permi tti ng  heati ng  to 45 “C 

Overal l  l ength  300mm+5mm 

Stem diameter 6,0 mm to 8, 0 mm 

Bulb l ength  8mmto1 6mm 

Bulb diameter no  greater than  stem 

Bulb shape cyl i ndrical  

Length  of  graduated porti on  1 70 mm to 21 0  mm 

Distance from bottom of  bulb to 0  “C l i ne 220 mm maximum 

Top finish  plain  or ri ng  

Liquid  colour permanent  red  

Fi l l ing above l iquid gas under pressure 

NOTES 

A. 1  Thermometer type IP 1 4CIASTM 1 1 4C meets the above requi rements.  

A. 2 Toluene i s sui table as the actuating l iquid.  

A. 3 The thermometer shal l  have a val id  cal ibration certi ficate.  

8



IS0 301 3:1 997(E)  

ICS 75.1 60.20 

Descriptors:  Petroleum Products,  automotive fuels,  aviation fuels,  tests,  physical  tests,  low temperature tests,  determination,  sol idi ficatic 
point.  

Price based on 8 pages 



 

 

 


