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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-governmental, in
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (fFEC)yomattmatters of efectrotechnicat standardization.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

International ptandard ISO 3507 was prepared by Technical Committee ISO/TC 48, Laboratory glassware and
related apparatus, Subcommittee SC 4, Density measuring instruments.

This second gdition cancels and replaces the first edition (ISO 3507:1976) by incorparating the following changes:
a) the title hps been modified;

b) Gay-Lussac pyknometers of 1 ml, 2 ml, 5 ml and 100 ml have been added;
¢) Reischayer pyknometers of 10 ml and 100 ml have been added:;

d) a Hubbard pyknometer of 50 ml has been added;

e) pyknometers with ground-in thermometer and capillary sidle tube have been added.
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Laboratory glassware — Pyknometers
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3 Basis of adjustment

3.1 Unit of volume

The unit of

NOTE

volume shall be the millilitre (ml), which is equivalent to the cubic centimetre (cm3).

The term millilitre (ml) is commonly used as a special name for the cubic centimetre (cm3), in accordance with a

decision of the Twelfth Conférence Générale des Poids et Mesures. The term millilitre is acceptable, in general, for references
in International Standards to capacities of volumetric glassware and it is used in this International Standard.
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3.2 Reference temperature

If the actual capacity is marked on a pyknometer, the verification temperature at which this actual capacity is
determined shall also be marked. Under normal circumstances the standard reference temperature shall be 20 °C.

When it is necessary in tropical countries to work at an ambient temperature considerably above 20 °C, and these
countries do not wish to use the standard reference temperature of 20 °C, a temperature of 27 °C is recommended.

4 Types and series of sizes

Two types of pyknometer tube and four types of pyknometer flask are specified, as listed in Table 1 an{l illustrated
in Figures 1 tp 6. Types 1 and 2, of tubular form, are for suspension; types 3, 4, 5 and 6, of flask(form, are free-
standing on flat bases.

Types 1, 3 and 4, and type 2 if provided with caps, shall be used for volatile liquids. Type 5\shall be uged for very
viscous matefials.

The series of sizes for each type of pyknometer shall be as shown in Table 1.

Table 1 — Types and sizes of pyknometers

Type Designation Nominal capacities

ml

1 Lipkin 1 2«5 10

2 Sprengel 5\M0 25

3 Gay-Lussac 1 2 5 10 25 50 100

4 Reischauer 10 25 50 100

5 Hubbard 25 50

6 Ground-in thermometér: 10 25 50 100

5 Capacitig¢s of pyknonieters

5.1 Actual dapacity.

The actual capacity'is the volume, in millilitres, of water at the reference temperature contained by the pyknometer,
which is also atthat temperature. The volume, according to type, is defined as follows.

O Type 1: Between zero lines of the two scales;
O Type 2: From tip of jet to graduation line;

O Type 3 and 5: To top of bore of stopper;

O Type 4: To zero line of scale;

O Type 6: To top of capillary side tube.

The recommended reference temperature is 20 °C but other appropriate temperatures may be selected in
accordance with 3.2.
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5.2 Nominal capacity

The nominal capacity is the actual capacity rounded to the nearest appropriate value given in Table 1.

6 Difference between actual capacity, nominal capacity and accuracy

The difference between the actual capacity and the nominal capacity of a pyknometer shall not exceed the
appropriate maximum value shown in Table 2, 3 or 4.

The actual capacity of a pyknometer shall be determined at the 95 % confidence level (k = 2) with an uncertainty of
measurementwhichdoesnotexceet-thefottowingvatues:

Type L Lipkin +5ul
Type 2 Sprengel +5ul
Type B Gay-Lussac 10l
Type # Reischauer +5ul
Type b Hubbard +50 ul
Type § Ground-in thermometer +15ul

7 Construction
7.1 Material

Pyknometgrs shall be made from glass of hydrolytic class not lower than HGB3 according to ISQ 719, with a
coefficient pf thermal expansion not exceeding 3,3 x 10-6 °C-1.

NOTE This includes borosilicate glass 3)3 according to 1ISO 3585.
Pyknometegrs shall be as free as (possible from visible defects and reasonably free from internal straif. Stoppers or
taps shall he made from glass having similar thermal properties to that used for the pyknometers to which they are
fitted.

7.2 Mass

The mass ¢f a pyknometer shall not exceed the appropriate maximum value shown in Tables 2, 3 and|4.

7.3 Dimepsions

Pyknometers shall comply with the appropriate toleranced dimensional requirements shown in Tables 2, 3 and 4.
The additional dimensions which are specified by nominal values without tolerances are for the guidance of
manufacturers.

7.4 Shape

7.4.1 The shapes of the six types of pyknometer shall be generally as shown in Figures 1 to 6 and shall comply
with the detailed requirements given in 7.4.2 to 7.4.8.

All tapered portions of pyknometers shall be smoothly formed so as to avoid sharp shoulders which could entrap air
bubbles.
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7.4.2 Pyknometers of type 1 shall have an oval bulb, as illustrated in Figure 1, which merges gradually into the

tubes at each

end.

The left arm of the pyknometer shall be bent as shown in Figure 1, the distance from the end to the outside of the

bend being (2

0 £ 2) mm and the included angle being 50° to 55°.

The two ends of the pyknometer shall be finished square with the axis of the tubes and smoothly fire-polished
without constriction.

7.4.3 Pyknometers of type 2 shall have a cylindrical bulb with tapered ends which merge gradually into the
adjoining tubes.

The two arms
U-portion of t
bore of apprg
bevelled on th

The end of t
firepolished W

7.4.4 Pyknometers of type 2 that are fitted with ground-on caps at the ends of the‘side arms shall com

following addi
a) The grou
the requi

b) The cong

shall be 4

c) The caps

the jet.

shall be bent at an angle of approximately 75° to the vertical and shall lie in the sameyp
e pyknometer. One arm shall be drawn down to a smooth tapered jet, the end of whieh's
ximately 0,5 mm and shall be ground smooth at right angles to the axis of the\ube
e outside.

ne other arm of the pyknometer shall be finished square with the axis_ofbthe tube an
ithout constriction.

fional requirements.

hd zones of the joints shall be such that the two caps are.interchangeable, and the joints
ements for size 5/9 of ISO 383.

s of the joints shall be formed with a minimum distortion of the bore of the tube, and sug
moothly tapered. The tip of the jet shall project beyond the small end of the ground zone ar

ane as the
hall have a
hnd  slightly

d smoothly

oly with the

omply with

h distortion
d

shall be smoothly ground to a good fit on theicones and shall be of sufficient size to clear the tip of

7.4.5 Pyknoineters of types 3, 4, 5 and 6 shall stand vertically without rocking or spinning when placed on a level

surface. They
to the horizon

7.4.6 Pyknoineters of types 3, 4 and_ 6\shall have a body shape similar to that shown in Figures 3,

which the plal
the neck.

7.4.7 Pyknometers of type 57shall have a body shape as shown in Figure 5, in which the upper end of

portion mergg
the conical pg

shall not topple when placed empty,,with the stopper inserted, on a surface inclined at an §
fal.

ne of maximum diameter ‘is’at approximately one-third of the distance from the base to th

s smoothly with-the neck without a sharp shoulder. The radius of curvature between the I¢
rtion and the base shall not be less than 5 mm.

7.5 Necks

eters~of type 6 shall have a capillary side tube smoothly fitted to the body at a

\ingle of 15°

1 and 6, in
e bottom of

the conical
wer end of

n angle of
axis of the

upper end

7.5.1 For types 3 and 5, the top of the neck of the flask shall be reconstructed so that there is no channel in which
liquid can lodge between the stopper and the neck of the bottle. The outer edge of the top of the neck shall be
slightly bevelled.

The ground zone of the neck shall extend below the bottom of the stopper when the latter is in position and there
shall be no ridge at the lower end of the grinding.

NOTE This can be a manufactured tool process or a grinding process.
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7.5.2 For type 4, the portion of the neck bearing the graduated scale shall be cylindrical and the internal diameter
shall be uniform over the entire scale length. The internal diameter of the neck above this portion shall not be
constricted. The upper end of the neck shall be ground either as a socket with a strengthening bead above as
shown in Figure 4, or as a cone. In either case the grinding shall comply with the requirements of ISO 383, for the
joint sizes listed in Table 3.

7.5.3 For type 6, the neck intended to take up the thermometer shall be ground to a socket complying with
ISO 383, size 10/19. There shall be no channel between the ground socket and the fitted thermometer in which
liquid can lodge.

The upper end of the capillary side tube shall be ground as a cone complying to ISO 383, size 7/16, enabling a

capping of

the side tube.

7.6 Stopy

7.6.1 Stop
with the red

7.6.2 For

ers and thermometer

uirements given in 7.6.2 to 7.6.6.

position in the flask and this portion shall also be finely ground.

The top of
edge.

The bottom

The edge
and not chi

The upper
not encroa

7.6.3 For
accordance

7.6.4 For
The underg
edges bein

7.6.5 For
complying

7.6.6 Pyk
of ISO 386
be 10 °C t
thermomet

the stopper shall be ground at right angles to the axis and polished, and shall have a sli

of the stopper shall be fine ground at right angles to the axis and shall have a slightly beve

here the hole through the stopper intersects the top afd bottom of the stopper shall be reg
pped or countersunk.

bortion of the stopper shall have two inclined polished faces on opposite sides. These inclin
th on the ground zone of the stopper.

type 4, the stopper or cap shall be smoothly ground to a good fit in or on the neck o
with interchangeable requirements; as indicated in 7.5.2.

fype 5, the stopper shall comply. with the requirements of the first, third and fourth paragr,
ide of the stopper shall be(smoothly ground to a concave shape forming part of a sphere
g cleanly formed without chipping.

vith 1ISO 383, joint-size 7/16.

hometers ofitype 6 shall be supplied with enclosed-scale thermometers complying with the

0 35 °C;*with a scale division of 0,2 °C and a maximum permitted error not exceeding
ic liquid shall be mercury. The thermometer length is specified in Table 4.

pers for pyknometer flasks shall be fine ground to fit the necks of the flasks liquid-tight angl shall comply

fype 3, the ground zone of the stopper shall extend above the neck of the flasks when the stopper is in

phtly bevelled

led edge.

ular in outline

ed faces shall

f the flask, in

aphs of 7.6.2.
, the resulting

type 6 and, if applicable, for type 2, the cap for the side tube shall be provided with a ground socket

requirements

and with{ayground cone complying with size 10/19 of ISO 383. The temperature measuring range shall

) 0,2 °C. The

Where the

USE Of mercury thernmometers 1S ot permitted, attermnative thermometers of at teastthe s

shall be used.

8 Graduation lines

8.1 Gene

ral

8.1.1 Graduation lines shall be clean, permanent, uniform lines of thickness not exceeding 0,3 mm.

me precision

8.1.2 All graduation lines shall lie in planes at right angles to the axis of the tube on which they are situated.

8.1.3 Adjustment and reading of the meniscus of liquids shall be performed according to clause 5 in ISO 384:1978.
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Each vertical arm of the pyknometer shall have a graduated scale of length 8 cm, divided into millimetres. The two
scales shall be on the same level when the pyknometer is in a vertical position. Dimensions limiting the position of
the scale are given in Table 2.

8.2.2 Length

of graduation lines

8.2.2.1 The long lines representing each centimetre shall either extend completely round the circumference of the
tube or leave a gap not exceeding 10 % of the circumference.

8.2.2.2 The
circumferencsq

8.2.2.3 Ther
eighth of the (¢

8.2.2.4 The
viewed in a vq

8.2.3 Figurin

The two scalgs shall be numbered with figures representing centimetresd{rom 0 at the lowest long line

top.

The figures 9
shorter lines,

8.3 Type 2

The pyknome
This line shal
from the open

8.4 Type4

8.4.1 The ng
pyknometer g
least 5 mm off
to expand.

8.4.2 The le
placing of the

8.4.3 Thelo

length of the medium lines midway between the long lines shall be at least one-gug
of the tube.

b shall be four short lines between consecutive long and medium lines, each of\length a
ircumference of the tube.

Ehort and medium lines shall appear centrally down the front of the two tubes when the py
rtical position with the bent arm to the left.

h of graduation lines

hall be placed immediately above the long lines to which they refer, and slightly to the
hs indicated in Figure 1.

be placed not less than 5 mm from the,point where the tube begins to bend and not less t
end of the tube.

ck of the pyknometer shall have a ring mark of thickness not exceeding 0,3 mm. The
hould have, in addition,)a graduated scale of length 2 cm divided into millimetres. There
the tube of uniformnbere above and below the ring mark or the graduated scale before the

ngth and seguence of graduation lines shall comply with the requirements of 8.2.2.1 to 8§
lines shall be as indicated in Figure 4.

ng lines of the scale shall be numbered with figures representing millimetres, with 0 at the

irter of the

least one-

nometer is

to 8 at the

side of the

ter shall have a single graduation line_completely encircling the arm which is not provided with a jet.

han 20 mm

heck of the
shall be at
tube starts

.2.2.3. The

bottom, 10

in the centre &

ind 20 at the top.

9 Marking

The following

NOTE The

shall be permanently marked on all pyknometers.

permanence of marking can be assessed by the test methods specified in ISO 4797.0)

1) 1s0 4794, Laboratory glassware — Methods for assessing the chemical resistance of enamels used for colour coding and
colour marking.
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a) The symbol "=" to indicate that the capacity is approximate and not accurately adjusted, followed by a number

to indicate the nominal capacity.

b) The symbol "ml" or the symbol "cm3" to indicate the unit of volume.

c) As an alternative to inscriptions a) and b), or in addition to them, a figure showing determined capacity to the
nearest 0,001 ml together with the temperature at which this determined capacity applies.

EXAMPLE: 49,813 ml at 20 °C (see 3.2).

d) The abbreviation "In" and "20 °C" to indicate that the pyknometer is intended to contain its nominal capacity

at 20 9&-

e) The maker's or vendor's name or mark.

f)  For types 3, 5 and 6, an identification number, which shall be repeated on the stopper or the thermometer
Identifjcation numbers may also be marked on other types of pyknometer and their-caps or stoppérs.

g) Fortypes 3, 5 and 6, the neck and the stopper or the thermometer shall be marked with a short yertical line or
mark fo enable a unique positioning of the stopper or thermometer in the neck:.

10 Visibility of graduation lines, figures and markings

10.1 All figures and inscriptions shall be of such size and form as‘\to be clearly legible under norma| conditions of

use.

10.2 All graduation lines, figures and inscriptions shall be-¢learly visible and permanent under normal conditions of
use. Any filling which is used to improve visibility shall be,sufficiently durable to prevent any significanf loss in mass

during use,
Table 2 — Dimensional requirements for pyknometer tubes types 1 and 2 (see 7.3)
Characteristic Type 1 (Lipkin) Type 2 ($prengel)
(see Figure 1) (see Flgure 2)

Nominal cgpacity, ml 1 2 5 10 5 10 25
Difference|between actual capacity, and.nominal capacity, max., ml +0,2 +0,3 +0,5 +1 +0,5 +1 +2
Maximum mass (including cap far-type 2, if fitted), g 30 25 30) 40
Overall he|ght, A, mm 175+5 90 10p 120
Height abgve scale, B~mif., mm 40 — -+ —
Height froin bulb to'seale, C, min., mm 5 — -+ —
Distance Qetween'centres of vertical limbs, D, mm 28+ 2 10 13 16
Length of Sige-armsEmm 46 45 50
External diameter of tubing, F, mm 6 6
Internal diameter of tubing, G, mm 1+0,1 1,5
Length from bottom of bulb to zero graduation line, H, mm 40 — — —
Length of bulb, H, mm — 60 75 90
External diameter of bulb, J, mm 11 | 14 | 20 | 25 12 17 22
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Table 3 — Dimensional requirements for pyknometer flasks types 4 and 5 (see 7.3)
Characteristic Type 4 Type 5
(Reischauer) (Hubbard)
(see Figure 4) (see Figure 5)
Nominal capacity, ml 10 25 50 100 25 50
Difference between actual capacity and nominal capacity, max., ml +1 +2 +3 +3 +2 +3
Maximum mass including stopper, g 20 25 30 50 40 60
Height to top of neck, A &, mm = 110 120 135 150 45 63
Diametef of body, B, mm = 33 40 50 60 40 45
Diametef of base, C®, mm = 23 27 35 40 28 29
Height of stopper, E®, mm = — 26
External|diameter of neck, F, mm = 8 — —
Bore of dtopper, G, mm = — 2
Internal diameter of neck, G, mm 2,2 t0 3,2 — —
Depth of|concavity in stopper, K, mm = — 2,3
Neck sogket grinding®) 7/11 or 7/16 24/10 or 24/12

suitable patterns are used.
b) In accprdance with ISO 383.

a) These|dimensions are appropriate to the preferred shapes of pyknometers illustrated in Figures 3 to 5 but will vary if

other
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Table 4 — Dimensional requirements for pyknometer flasks types 3 and 6 (see 7.3)
Characteristic Type 3 Type 6
(Gay-Lussac) (Ground-in thermometer)
(see Figure 3) (see Figure 6)
Nominal capacity, ml 1 2 5 10 25 50 100 10 25 50 100
Diﬁergnce between actual capacity and nominal +01|+03|+05 | +1 492 +3 +3 +1 +2 +3 +3
capacity, max., ml
Maximum mass including stopper, g 10 15 20 25 30 35 55 25 30 45 60
Height to top of neck, A®), mm = 30 35 45 50 60 75 90 52 60 72 90
Diameter of body, B, mm = 15 18 22 27 37 47 57 27 37 47 57
Diameter of base, C &, mm = 15 16 18 22 30 36 42 22 30 36 42
Height of stopper, E &, mm = — 6
External diarpeter of neck, F&, mm = 45 —
Bore of stopper, G, mm 1+0,3 —
Internal dianfeter of neck (side tube), G @, mm — 15 1,7
Top end diarheter of neck grinding, mm 751 10 +4 —
Minimum length of engagement of stopper in 11 13 4116
neck P), mm
Neck socket grinding ©) (for thermometer) = 10/19
Neck cone gfinding ©) (side tube) — 1/16
Total length pf thermometer, mm = — 135 145 155 | 170

a) These dimensions are appropriate to the preferred shapes of pyknometers illustrated in Figures 3 to 5 but will vary if other quitable patterns
are used.

b) Interchangeable grinding is not suitable for the neck and stopper of type 3.
©) In accordance with 1ISO 383.
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Dimensions in millimetres
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J

NOTE See Table 2 for definitions of symbols.

Figure 1 — Type 1 (Lipkin) pyknometer tube

10
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NOTE Jee Table 2 for definitions of symbols.

Figure 2 — Type 2 (Sprengel) pyknometer tube

11


https://standardsiso.com/api/?name=3e26144258aedeebba3e4ca0732b1d6d

1ISO 3507:1999(E)

©1SO

G
I
Il
H
I
Il W
F
Ringsmank
o~
<
7 G
< 294
= 50 ml
In 20 °C
49,006 ml
= 50 ml
— In 20 °C
49,006 ml
[ /
B ﬁ/
C
NOTE Sed Table 4 for definitions of symbols.
B
Figure 3 — [T'ype 3 (Gay-Lussac)-pyknometer flask
NOTE See Table 3 for definitions of symbols.
Figure 4 — Type 4 (Reischauer) pyknometgr flask

12
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