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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of 
national Standards institutes (ISO member bodies). The work of developing Inter- 
national Standards is carried out through ISO technical committees. Every member 
body interested in a subject for which a technical committee has been set up 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. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the ISO Council. 

International Standard ISO 6770 was developed by Technical Committee ISO/TC 34, 
Agricultural food products, and was circulated to the member bodies in March 1981. 

lt has been approved by the member bodies of the following countries : 

Australia 
Austria 
Chile 
Czechoslovakia 
Egypt, Arab Rep. of 
France 
Germany, F. R. 
Hungary 
India 

Iraq 
Israel 
Kenya 
Korea, Rep. of 
Netherlands 
New Zealand 
Peru 
Philippines 
Romania 

No member body expressed disapproval of the document. 

0 International Organkation for Standardkation, 1982 

South Africa, Rep. of 
Spain 
Sri Lanka 
Switzerland 
Tanzania 
United Kingdom 
USA 
USSR 
Y ugoslavia 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 67704982 (E) 

Instant tea - Determination of free-flow and compacted 
bulk densities 

0 lntroduction 

A knowledge of the bulk density of instant tea is essential to 
trade in that commodity for it determines the volume occupied 
by a given mass and hence is an important factor in filling jars 
correctly for retail sale, and for controlling the mass of instant 
tea delivered from vending machines. 

Bulk density is defined as the ratio of mass to volume. The 
volume of a given Sample of instant tea varies according to its 
history of handling, due to compaction (reversible) and powder 
breakdown (irreversible) effects. Bulk densities tan be ex- 
pressed in two ways : free-flow (or uncompacted) density and 
tapped (or compacted) density. 

Instant tea is fragile and subject to irreversible powder 
breakdown effects which may occur with repetitive determina- 
tion of compacted bulk density. Because both densities (and in 
particular the compacted density) depend so critically on the 
methods used for handling, it is particularly important that the 
methods adopted for their measurement be as simple and as 

little dependent on the human factor as possible. lt is also im- 
portant that any mechanical apparatus needed is standardized, 
cheap, and easily available throughout those Parts of the world 
where instant tea is produced or Sold. 

1 Scope and field of application 

This International Standard specifies two methods for the 
determination of the bulk density of instant tea : 

a) free-flow bulk density (section one); 

b) compacted bulk density (section two). 

2 Reference 

ISO 787111, General methods of test for Pigments and ex- 
tenders - Part 17 : Determination of tamped volume and ap- 
parent density after tamping. 
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ISO 6770-1982 (EI 

Section one : Determination of free-flow bulk density 

3 Definition 

free-flow bulk density (of instant tea) : The ratio of the 
mass of instant tea to the volume it occupies after it has been 
tipped freely into a Container under specified conditions. 

lt is expressed in grams per millilitre (g/ml). 

4 Principle 

Pouring a Sample from a specified funnel into a specified recep- 
tacle of known volume, and weighing the contents of the 
receptacle. 

5 Apparatus 

5.1 Balance, capable of weighing to the nearest 0,I g. 

5.2 Apparatus for determination of free-flow bulk den- 
sity, having the dimensions shown in figure 1, and consisting 
of : 

52.1 Firmly mounted funnel, fitted with a slide. 

5.2.2 Removable, spoutless measuring receptacle. 

The capacity to the brim shall be known to the nearest millilitre. 

NOTE - Those Parts of the apparatus which may come into contact 
with the Sample shall be made of stainless steel. 

5.3 Spatula, approximately 120 mm x 20 mm, or other 
suitable scraper. 

6 Sampling 

6.1 Carefully take three test samples from the top, middle 
and bottom of the bulk Sample and store them in rigid con- 
tainers. Samples shall never be kept in plastic bags where they 
are vulnerable to compression. 

6.2 Turn the jars carefully to check for lumps. The samples 
shall not be worked, since this tan alter their characteristics. 

7 Procedure 

7.1 Weigh the measuring receptacle (5.2.2) to the nearest 
O,I 9. 

With the slide closed, pour into the funnel (5.2.1) a quantity of 
one of the samples of instant tea such that it is greater than that 
needed to fill the measuring receptacle. Fully open the slide of 
the funnel so that the contents discharge into the measuring 
receptacle in 6 to 12 s. 

NOTE - lf the sample does not flow freely, keep the outlet clear by 
inserting a rod of diameter 3 to 4 mm into the opening. 

2 

When the receptacle is overflowing, close the slide of the fun- 
nel and level off the Surplus powder using a Single stroke with 
the spatula or other suitable scraper (5.3). Avoid accidental tap- 
ping or Vibration of the filled measuring receptacle. 

Remove the measuring receptacle from below the funnel and 
weigh it and its contents to the nearest 0,I g. Subtract the 
mass of the measuring receptacle to obtain the mass of Sample 
it contains. 

7.2 Carry out two separate determinations, in rapid succes- 
sion, on duplicate portions of the same test Sample and repeat 
these determinations on the other two test samples (6.1). 

8 Expression of results 

8.1 Method of calculation and formula 

The f ree-f low 
equal to 

bulk density, expressed in grams per millilitre, is 

m is the mass, in grams, of Sample 
measuring receptacle (sec 7. 1); 

contained by the 

V is the capacity, 
ing receptacle. 

in millilitres, to the brim, of the measur- 

Take as the result the arithmetic mean of the values obtained in 
the two separate determinations (7.2) on each test Sample, pro- 
vided that the requirement for repeatability (see 8.2) is satisfied. 

Record separately the result obtained 
samples taken from the bulk Sample. 

for each of the three test 

8.2 Repeatability 

The differente between the values obtained in the two separate 
determinations (7.2), carried out in rapid succession by the 
same Operator on the same test Sample, shall not exceed 2 % 
of the mean. 

9 Test report 

The test report shall show the method used and the results ob- 
tained. lt shall also mention any operating details not specified 
in this International Standard or regarded as optional, as well as 
any circumstances that may have influenced the result. lt shall 
note, in particular, any lumps observed in the samples. 

The test report shall include all the information 
the complete identification of the bulk Sample. 

necessary for 
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ISO 67704982 (EI 

Section two : Determination of compacted bulk density 

10 Definition 

compacted bulk density (of instant tea) : The ratio of the 
mass of instant tea to the volume it occupies after it has been 
subjected to a number of taps (usually 100) under specified 
conditions. 

It is expressed in grams per millilitre (g/mll. 

11 Principle _ 

Determination of the volume of a given mass of instant tea after 
a fixed number of taps (usually 100) in a jogging volumeter. 

12 Apparatus 

12.1 Balance, capable of weighing to the nearest 0;l g. 

12.2 Powder funnel, of stainless steel or other suitable 
material. 

12.3 Jogging volumeter, as described in ISO 787/11 (see 
also figure 21, comprising : 

123.1 Graduated measuring cylinder, made of glass, of 
capacity 250 ml, having a mass of 220 + 40 g, and graduated 
at every 2 ml. 

NOTE - If convenient, a measuring cylinder of different mass may be 
used provided that the total mass of the cylinder and holder (12.3.2) is 
670 f 45g. 

12.3.2 Holder, for the measuring cylinder (12.3.11, with a 
shaft, and of mass 450 + 5 g. 

12.3.3 Cam, which lifts the shaft pestle and measuring 
cylinder once per revolution and has a frequency of rotation of 
250 + 15 min-l. - 

12.3.4 Anvil, on which the raised shaft falls from a height of 
3 + 0,l mm. 

12.3.5 ii?evolution counter, to count the number of revolu- 
tions of the cam. 

12.3.6 Sleeve, to guide the shaft, constructed of a suitable 
material to give minimum friction. 

NOTE - The apparatus should be so constructed that, without undue 
free play, the friction between the shaft and the sleeve is as low as 
possible without the use of a lubricant. 

13 Sampling 

13.1 Carefully take three test samples from the top, middle 
and bottom of the bulk Sample and store them in rigid con- 
tainers. Samples shall never be kept in plastic bags where they 
are vulnerable to compression. 

13.2 Turn the jars carefully to check for lumps. The samples 
shall not be worked, since this tan alter their characteristics. 

14 Procedure 

14.1 Set the jogging volumeter (12.3) to give 100 taps and 
weigh the measuring cylinder (12.3.1) to the nearest 0,l g. 

By means of the powder funnel (12.2)1), transfer about 150 ml 
of one of the samples to the cylinder. Weigh the cylinder and its 
contents, and subtract the mass of the cylinder to obtain the 
mass of Sample it contains. Fit the cylinder to the jogging 
volumeter with the holder (12.3.2). Allow the volumeter to tap 
100 times. Read the volume of the powder on the cylinder 
graduations to the nearest 2 ml. 

14.2 Carry out two separate determinations, in rapid succes- 
sion, on duplicate portions of the same test Sample and repeat 
these determinations on the other two test samples (13.1). 

14.3 In cases where there are doubts about powder fragility, 
the volume may be determined after a number of 50 tap se- 
quences to establish whether there is a limiting minimum 
volume, or whether the volume diminishes continuously. In the 
latter case, record all the volumes measured. By agreement 
between the interested Parties, the compacted bulk density 
may be recorded as that derived from the volume after the first 
100 taps. 

15 Expression of results 

15.1 Method of calculation and formula 

The compacted bulk density, expressed in grams per millilitre, 
is equal to 

m 
7 

where 

m is the mass, in grams, of Sample in the measuring 
cylinder; 

V is the volume, in millilitres, occupied by the Sample after 
compaction. c 

1) lt is possible that filling the cylinder through a powder 
poured directly from the Sample jar into the cylinder. 

funnel may inf luence the results; some experimentalists maintain that the powder should be 
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ISO 6770-1982 (E) 

Take as the result the arithmetic mean of the values obtained in 
the two separate determinations (14.2) on each test Sample, 
provided that the requirement for repeatability (sec 15.2) is 
satisf ied . 

16 Test report 

The test report shall show the method used and the results ob- 
tained. lt shall also mention any operating details not specified 
in this International Standard or regarded as optional, as well as 

Record separately the result obtained for each of the three test any circumstances that may have influenced the result. lt shall 
samples taken from the bulk Sample. note, in particular, any lumps observed in the samples. 

15.2 Repeatability The test report shall include all the information necessary for 
the complete identification of the bulk Sample. 

The differente between the values obtained in the two separate 
determinations (14.21, carried out in rapid succession by the 
same Operator on the same test Sample, shall not exceed 2 % 
of the mean. 
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Edge of funnel 
from top to 
bottom 240 

Dimensions in millimetres 

:ance from 
of funnel 

to slide 150 

Funnel 

Slide 
-59 x 120 

. 
Receptacle, 
of capacity 

- approximately 
500 ml 

Top and base : 5 mm plate 
Funnel, slide and receptacle : 1 mm sheet 
Supporting rods : diameter 15 mm 

Figure 1 - Apparatus for determining free-flow bulk density 
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Figure 2 - Jogging volumeter 
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