ISLAMIC REPUBLIC OF IRAN Ol x! (oMl (555002
MINISTRY OF PETROLEUM cud yl3a

IRANIAN PETROLEUM STANDARDS
Ol S glo jluilwl

IS

IPS-M-GN-170 (2)
MATERIAL STANDARD

FOR
LABORATORY GLASSWARE
AND
RELATED APPARATUS

SECOND REVISION
DECEMBER 2008

YLS o loslinl
sy
Lo byl oM a il
abysso o 5ls]

P9 lyg
WAV o

DEPUTY MINISTER Je by g owdiin Sdgles
0]

ENGINEERING & LOCAL MANUFACTURING
RESEARCH & STANDARDS s lastin] § Sliaxs















IE Dec. 2008/ \WAY o IPS-M-GN-170(2)

6. TESTS AND CALIBRATIONS. ......cccceevervennene 79
VA ettt (F W‘gs&u}cﬂ—;

7. DOCUMENTS 79
VA s SHloe =Y

8. CONFLICTING REQUIREMENTS............... 79
VA olewl o O plao -A

9. PACKING AND PACKAGING........cceevervennene 80
A s G x> g Gy dduww -4

10. INSURANCE 80
At doww —Ve

11. SHIPMENT 80
Mt Jo= -1

APPENDICES :

b Cowgu

APPENDIX A DATA SHEET FOR
LABORATORY GLASSWARES 81
‘5|).3 b oolo Af).g | S g
AY e s o T YT Ak



IE Dec. 2008/ \YAY o

IPS-M-GN-170(2)

1. SCOPE

This  Standard  specifies the  minimum
requirements for selection and preparation of
requisitions and purchase orders of laboratory
glass wares and related apparatus to be used in
Iranian Oil, Gas and Petrochemical Industries.

Note 1:

This is a revised version of the standard
specification by the relevant technical committee
on Jan. 2005, which is issued as revision (1).
Revision (0) of the said standard specification is
withdrawn.

Note 2:

This bilingual standard is a revised of the standard
specification by the relevant technical committee
on December 2008, which is issued as revision
(2). Revision (1) of the said standard specification
is withdrawn.

Note 3:

In case of conflict between Farsi and English
languages, English language shall govern.
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2. REFERENCES

Throughout this Standard the following dated and
undated standards/codes are referred to. These
referenced documents shall, to the extent
specified herein, form a part of this standard. For
dated references, the edition cited applies. The
applicability of changes in dated references that
occur after the cited date shall be mutually agreed
upon by the company and the vendor. For undated
references, the latest edition of the referenced
documents (including any supplements and
amendments) applies.

ISO (INTERNATIONAL ORGANIZATION

FOR STANDARDIZATION)
ISO 383 1976 "Laboratory Glassware-
Interchangeable Conical

Ground Joints"

ISO 384 1978 "Laboratory Glassware-
Principles of Design and
Construction"
ISO 3852005 "Laboratory Glassware-
Burettes"

ISO 386 1977 "Liquid-in-Glass Laboratory
Thermometers-Principles of
Design, Construction and Use"

ISO 468 1982 "Surface Roughness-
Parameters, Their Values and
General Rules for Specifying
Requirements"

ISO 641 1975 "Laboratory Glassware-
Interchangeable Spherical
Ground Joints"

ISO649-1 1981"Laboratory Glassware-Density
Hydrometer for General
Purposes"

ISO 695 1991 "Glass-Resistance to Attack by
a Boiling Aqueous Solution
of Mixed Alkali-Method of
Test and Classification"

&l =Y

5 b Glaslastiwl 5 basl ool 4 ojlasteal opl 5o
A o> U azlie ol el 0ayn 3 o Lal 5 & )b e
SIS R TR R JC g R 5-0%) IR P KV v R
S alng )l @6 ezl 50 stes Cgune o jlailil
il )0 Gialng )b 5l am a5 Jlheid 5 005 So o
B 0aisS sl 9 Lo 3)5 o 33155 5l e el 00l 03l
a il Gl AT @l Os a2l 5o wilis 12
Ll S 1 Glaciwgy 5 Gl als sloail

(3 il Aol (s dunvgo) ISO

EYlasl — @muj YT asws" IS0 383 1976
B 00,55 oslias S5 g e

n .

o
Jsol = alEiylejl oy ass”  1SO 384 1978

el g b

— alall oYl azs" 1SO 385 2005
"uﬁa)}g

sl gy 5l 2Rkl slagmwles” ISO 386 1977
5 oSl o2l Jeol = asid o
"5y,

5 Ll polie da el )l — zlaw 55" ISO 468 1982
OO pa—ie Sl (seges welsd
"Ll

sl lasl - afisle;l YT az " ISO 641 1975

"o JB (59,5 03,55 ool

— oL Kbyl YT ass” ISO 649-1 1981
Silas (ogane slagin clLlé

n

—PFE
bolse Jole ol jo pglie azni" ISO 695 1991

5 o3l by T ol (S

" gases,



IE Dec. 2008/ \YAY o

IPS-M-GN-170(2)

ISO 719 1985 "Glass-Hydrolytic Resistance
of Glass Grains at 98°C-
Method of  Test and
Classification"

ISO 1042 1998 "Laboratory Glassware-One-
Mark Volumetric Flasks"

ISO 1773 1997  "Laboratory Glassware-
Narrow Necked Boiling
Flasks"

ISO 3507 1999 "Laboratory Glassware-
Cyclometers"

ISO 3585 1998 '"Borosilicate  Glass  3.3-
Properties"

ISO 3819 1985 "Laboratory Glassware-
Beakers"

ISO 4787 1984 "Laboratory Glassware-

Volumetric Glassware-
Methods for Use and Testing
of Capacity"

ISO 4788 1984 "Laboratory Glassware-
Graduated Measuring
Cylinders"

ISO 4791/1 1985 "Laboratory Apparatus-
Vocabulary Relating to
Apparatus Made
Essentially from Glass,
Porcelain or  Vitreous
Silica"

ISO 4794 1982 "Laboratory Glassware-
Methods for Assessing the
Chemical  Resistance of
Enamels Used for Color
Coding and Color Marking"

ISO 4796-1 2000 "Laboratory  Glassware-
Bottles-part 1: Screw Neck
Bottles"

ISO 4796-2 2000 "Laboratory Glassware-
Bottles-part 2: Conical
Neck Bottles"
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ISO 4796-3 2000 "Laboratory Glassware-
Bottles-part 3: Aspirator
Bottles"

ISO 4797 2004 "Laboratory Glassware-
Boiling Flasks with
Conical Ground Joint"

ISO 4799 1978 "Laboratory Glassware-

Condensers"

ISO 4800 1998 "Laboratory Glassware-
Separating Funnels and
Dropping Funnels"

ISO 4801 1979 "Glass Alcohol-meters and
Alcohol Hydrometers not
Incorporating a Thermometer"

ISO 4803 1978 "Laboratory Glassware-
Borosilicate Glass Tubing"

ASTM  (AMERICAN SOCIETY FOR

TESTING AND MATERIALS)
ASTM E 1-05 2005 "Standard
Specification for
ASTM
Thermometers"

ASTM E 123-02 2005 "Standard

Specification for
Apparatus for
Determination of
Water by Distillation"

ASTM E 193-94 2005 "Standard
Specification for
Laboratory Glass
Micro Pipettes"

ASTM E 969-02 2002 "Standard for Glass
Volumetric (Transfer)
Pipettes"
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3. DEFINITIONS AND TERMINOLOGY

For the purpose of this Standard in addition to the
definitions below, the definitions given in
ISO 4791/1 shall apply.

3.1 Capacity

The capacity of a volumetric glassware is defined
as the volume of water at 20°C, expressed in cm?
and/or milliliter, contained by the glassware,
when filled to the graduation line.

Note: Where, the reference temperature is 27°C
"if specified" this value shall be substituted for
20°C.

3.2 Delivery Volume

Volume of liquid on the inner surface of the
volumetric instruments such as burettes.

3.3 Delivery Time

Time required for the decent of the liquid
meniscus from the zero line to the lowest
graduation line of the volumetric instrument. The
delivery time is determined with the stopcock "if
any" fully open and with the jet not in contact
with the side of the receiving vessel.

3.4 Waiting Time

Time to be observed after apparent completion of
liquid delivery of volumetric instrument and
before the final reading of the delivered volume is
taken.

Note: Waiting time applies for burettes Class AS
(see 5.3.1.2).

3.5 Alcoholmeter

An instrument which indicates :

The alcoholic strength by mass or The alcoholic
strength by volume, of a mixture of water and
ethanol.

3.6 Solid-Stem Thermometer

Thermometer having a thick-walled capillary
stem, on which the scale is etched or marked.
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3.7 Enclosed-Scale Thermometer

Thermometer having a capillary stem adjacent to
a separate strip bearing the scale, both being
enclosed in a protective sheath.

3.8 Contraction Chamber

An enlargement of the bore of the stem of a
thermometer which serves to reduce its length, or
to prevent contraction of the liquid column into
the bulb.

3.9 Density of an Ethanol-Water Mixture at
20°C
The mass of unit volume of the mixture at 20°C.
It is expressed in kilograms per cubic meter.
3.10 Volumetric Accuracy
Where two classes of accuracy are required :
- The higher grade shall be designated "Class
A"; or fine class.

- The lower grade shall be designated "Class
B"; or coarse class.

4. UNITS

This Standard is based on International System of
Units (SI) as ped IPS—E-GN—lOd, except where
otherwise specified.

5. REQUIREMENTS

5.1 General Requirements for Volumetric
Glass wares

5.1.1 The numerical values of limits of volumetric
error for articles shall comply with specified
values in this Standard which for general purposes
will be chosen from the R "10 series of preferred
numbers.(For R"10 series see ISO 384)

5.1.2 Where two classes of accuracy are required
and permitted values of volumetric error are not
specified for one of those classes, then the limits
of volumetric error permitted for Class B shall in
general, be approximately twice those permitted
for Class A; However for all articles having a
scale, the maximum permitted volumetric error
for either class of accuracy shall not exceed the
volume equivalent of the smallest scale division.
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5.1.3 Material

Volumetric glassware shall be constructed of
glass of suitable chemical and thermal properties.
It shall be as free as possible from visible defects
and shall be reasonably free from internal stress.

If Alkali resistance glass is required, the loss in
mass per total surface area of the glass "when
tested for 3 hours in a boiling aqueous of sodium
carbonate and sodium hydroxide" shall comply
with Table 1. Test method, shall be in accordance
with ISO 695.
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TABLE 1 - LIMIT VALUES IN THE ALKALI RESISTANCE TEST
B2 Lls ply 5o Caoglio ygojl 1o uo polio-) Jouo

Class Characteristics Loss In Mass Per Total Surface
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Low Attack Upto 75
Al o> e Yo b
A2 Slight Attack Above 75up to 175
oo alo> WO L YO 5 i
High Attack Above 175
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Based on table 1 : ISO 695

1)mg/dm? denotes the glass loss under
certain circumstances in milligram

divided by deci square meter

5.1.4 Shape

5.1.4.1 All articles shall be of a shape which will
facilitate emptying and drainage, and should
preferably be of circular cross-section.

5.1.4.2 The shape of articles shall be so designed
that articles are convenient and satisfactory for its
intended use.

5.1.4.3 All articles shall be sufficiently robust in
construction to withstand normal usage and the
wall thickness shall show no gross departure from
uniformity.

5.1.4.4 The numerical values of capacity of
articles of volumetric glassware for general
purposes should preferably be chosen from the
series 10, 20, 25 and 50, or a decimal multiple or
submultiples thereof.
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5.1.4.5 The numerical value of the volume
equivalents of the smallest division on articles
having a scale shall be chosen from the series 1, 2
and 5, or a decimal multiple or submultiples
thereof. Some typical shapes of different
laboratory glass wares are given in Fig. 1:

A

Conical shoulder reagent
Bottle, narrow or wide

Mouth
alas by e il iwlo)l gk
G L oS
Bulb Burette

Olba) 1o (30 © )9
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aspirator bottle

0050 (g pk

l

Burette With Funnel
S Oy

One-Mark (Bulb) Pipette
Gl b SO L (G o350) ey (o

Fig. 1- SOME TYPICAL SHAPES OF DIFFERENT LABORATORY GLASS WARES

(Continued)
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Graduation and figuring of class a pipettes type 1
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Erlenmeyer flask Erlenmeyer Flask

(Narrow Mouth) (Wide Mouth)
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Fig. 1- SOME TYPICAL SHAPES OF DIFFERENT LABORATORY GLASS WARES

(Continued)
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(Y78

Two-Narrow Neck Boiling Short Wide Neck, Flat

Flask (Round Bottom) Bottom Flask
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Three-Narrow Neck Boiling Narrow Neck Boiling Flask
Flask (Round Bottom) (Round Bottom)
Sl 5955 3 K5 abs aw 35 & Sl 955 3 K5 ailbs 35 &

Fig. 1- SOME TYPICAL SHAPES OF DIFFERENT LABORATORY GLASSWARES

(Continued)
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Straight Bore Stopcock,

Straight Bore h ; L
Stopcock With Capillary Side Arms

Cowly Flygw b Juog g alad i 9 Sl Elygm b Jog g adad pld
S 290 Ehhgw sls (il gl

¥ 0

Hollow Stopper Flat Head Stopper
S g o0 S i 0 50

L]

Tall Form Beaker Conical Beaker
(Berzellus Boaker) (Phillips Beaker)
(oood3 3 yi) Wiy it (aled pi) (Sbgyoeo yil

Beaker
- - p

Fig. 1- SOME TYPICAL SHAPES OF DIFFERENT LABORATORY GLASSWARES

(Continued)
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b |
1=
Friedrichs Condenser Hopkins Condenser
R REPLRRWL &7 S ol

Glass Condenser

Sladiosds ool s

Fig. 1- SOME TYPICAL SHAPES OF DIFFERENT LABORATORY GLASSWARES

(Continued)
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Looped-Stem Funnel
Sladls> adln s

é é
|
Renault Pyknometer

¥) o S5

—
Separating Funnel

oS o aud

Reisenauer Pyknometer

Py g S8

Fig. 1- SOME TYPICAL SHAPES OF DIFFERENT LABORATORY GLASSWARES
Py o3 YT iy ko JUS! (gl digas 31 gudry ) S5l

5.1.7 Stability

Vessels provided with a flat base shall stand
firmly thereon without rocking when placed on a
level surface and, unless specified otherwise, the
axis of the graduated portion of the vessel should
be vertical. Vessels shall not topple when placed
empty on a surface inclined 15° to the horizontal.

Vessels provided with a base which is not circular
shall meet this requirement in all directions.

15

Sl V-1-0

0315 )13 6515 mhaw (59, &5 (ol e b lls S5k
Wb Gy 5o by b3 @ g wb wed
Sgiee drogh (NS 8 (6,500 928 4 asiliy g il
2yS )8 goges b Bb ead gaman; Gide e
b hge v 55y 5 JB Sopo @ a5 (Ll Bg )b
O 3ly Wl WS I8 B 4 Ca 4z VO a4yl
IV

2858 Lulid Wl Wysue o slaal Gl)ls &5 By)L

Sl o Sl den o 1) YL



IS

Dec. 2008/ \YAY o

IPS-M-GN-170(2)

5.1.8 Delivery jet

5.1.8.1 Delivery jets if any shall be solidly
manufactured with a smooth and gradual taper
without any sudden constriction at the orifice
which could give rise to a turbulent outflow.

5.1.8.2 The end of the jet shall be finished by one
of the methods listed below in order of preference:

a) smoothly ground with the plane of tip at
right angle to the axis slightly beveled on the
outside and fire-polished;

b) molded with the plane of tip at right angle to
the axis and slightly beveled on the outside;

¢) cut at right angle to the longitudinal axis and
fire-polished.

A fire-polished finish reduces the danger of
chipping in use, but anyhow should not result
undue stress.

5.1.8.3 The jet should form an integral part of an
article intended for Class A and should preferably
form an integral part of an article intended for
Class B.

5.1.9 Stoppers

5.1.9.1 Glass stoppers should preferably be
ground so as to be interchangeable, in which case
the ground portions shall comply with ISO 383. If
individually fitted, they shall be well ground so as
to prevent leakage, preferably with a taper of

approximately 1/10.

5.1.9.2 Stoppers of a suitably inert plastics
material may be permitted as an alternative to
glass. In such cases, the glass socket into which
the stopper fits should preferably comply with
ISO 383.
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5.1.10 Stopcocks or similar devices

5.1.10.1 Stopcocks and similar devices shall be
designed to permit smooth and precise control of
outflow and to prevent a rate of leakage greater
than that allowed in this Standard for the specific
article.

5.1.10.2 Stopcocks and similar devices shall be
made from glass or from suitable inert plastics
material.

5.1.10.3 All-glass stopcocks shall have the key
and barrel finely ground preferably to a taper of
1/10.

5.1.10.4 Glass stopcock barrels to receive plastics
keys shall be polished internally.

5.1.10.5 Stopcock components may be fitted with
suitable retaining devices.

5.1.11 Graduation lines (see Appendix C in
ISO 384)

Graduation lines shall be clean, permanent lines of
uniform thickness.

5.1.11.1 A maximum thickness of graduation line
shall be specified appropriate to the particular
article and its class of accuracy. This thickness
shall not exceed one-half of the linear equivalent
of the limit of volumetric error (see Appendix C
in ISO 384).

5.1.11.2 On articles having a scale, the specified
maximum thickness of lines shall not exceed one-
quarter of the minimum distance between centers
of adjacent lines.

5.1.11.3 All graduation lines shall lie in planes at
right angles to the longitudinal axis of the
graduated portion of the article. On articles
provided with a flat base, the graduation lines
shall therefore lie in planes parallel to the base.
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5.1.11.4 In general, graduation lines should be
confined to cylindrical portions of an article’s
cross-section. In special circumstances, preferably
for Class B articles only where specified,
graduation lines may be provided on a parallel
side portion of non-circular cross-section or on a
conical or tapered portion of the article.

5.1.11.5 On articles not having a scale, all
graduation lines should extend completely round
the circumference of the article, except that a gap,
not exceeding 10% of the circumference, is
permitted. In the case of an article which is
restricted as to the normal direction of viewing in
use, this gap should be at the right or left of the
normal direction of view.

5.1.12 Scales
5.1.12.1 Spacing of graduation lines

5.1.12.1.1 There should be no evident irregularity
in the spacing of graduation lines (except in
special cases where the scale is on a conical or
tapered portion of the article).

5.1.12.1.2 The minimum distance between the
centers of adjacent graduation lines shall be not
less, in relation to diameter, than that calculated
from the formula.

(0.8 +0.02 D) mm

Where D is the maximum permitted internal
diameter of the tube in millimeters (see Appendix
C in ISO 384).

5.1.12.2 Length of graduation lines (see Fig. 2)

5.1.12.2.1 On articles of circular cross-section
having a scale, the length of the graduation lines
shall be varied so as to be clearly distinguishable
and shall be in accordance with one of the
provisions of 5.1.12.2.2, 5.1.12.2.3 or 5.1.12.2.4
as specified in specific requirements.
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5.1.12.2.2 Graduation pattern I

a) The length of the short lines should be
approximately, but not less than, 50% of the
circumference of the article.

b) The length of the medium lines should be
approximately 65% of the circumference of the
article and should extend symmetrically at
each end beyond the end of the short lines.

¢) The long lines should extend completely
round the circumference of the article, but a
gap, not exceeding 10% of the circumference,
is permitted (see 5.1.11.5).

5.1.12.2.3 Graduation pattern I1

a) The length of the short lines should be not
less than 10% and not more than 20% of the
circumference of the article.

b) The length of the medium lines should be
approximately 1.5 times the length of the short
lines and should extend symmetrically at each
end beyond the end of the short lines.

¢) The long lines should extend completely
round the circumference of the article, but a
gap, not exceeding 10% of the circumference,
may be permitted (see 5.1.11.5).

5.1.12.2.4 Graduation pattern I11

a) The length of the short lines should be not
less than 10% and not more than 20% of the
circumference of the article.

b) The length of the medium lines should be
approximately 1.5 times the length of the short
lines and should extend symmetrically at each
end beyond the ends of the short lines.

¢) The length of the long lines should be not
less than twice the length of the short lines and
should extend symmetrically at each end
beyond the ends of the short and medium lines.
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Note: Any other graduation pattern or any
modification on given patterns needs written
permission of Company.
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5.1.13 Sequence of graduation lines (see

Fig. 3)

5.1.13.1 On articles in which the volume
equivalent of the smallest scale division is 1 ml
(or a decimal multiple or submultiple thereof):

a) every tenth graduation line is a long line;

b) there is a medium line midway between
two consecutive long lines;

¢) there are four short lines between

consecutive medium and long lines.

5.1.13.2 On articles in which the volume
equivalent of the smallest scale division is 2 ml
(or a decimal multiple or submultiple thereof):

a) ecvery fifth graduation line is a long line;

b) there are four short lines between two
consecutive long lines.

20

(¥ J5o a3 0 o) guiudin 5 bghs oo 5 1YV-1-0

oz 5yl oo a5 ikl OV acs o 1-1Y-Y-0
wrae o L) e Vol (anan ) 005 el (S sS
] ol bas G gosan ;) b aens o (A
Sy olisS b S o Jlgie Wil o 5o by v 0 (@
N
sy olisS bt Lo e bamgie 5 ity bgles o (2
2l
ez )l e &S aBlill s o Y-IY-Y-0
Cran S L) e ¥ ol gananj 005 el (S sS

el (] @l cond Z 5 b
el aily las SO gaiman; b e o (I

2,18 3525 0ligS la> e ¢ Jlaie il ba> g0 oo (@

GRADUATION PATTERN III



IE Dec. 2008/ \YAY o IPS-M-GN-170(2)

5.1.13.3 On articles in which the volume o> 5yl o &5 allall SV ass o FoIY-)-0

equivalent of the smallest scale division is 5 ml Cpian o L) il e O o] (anan ) 005 pumdl oy yiSoS

(or a decimal multiple or sub multiple thereof): el (] 3] s kel a5 L

a) every tenth graduation line is a long line; ] ol bas SO g A bt e o (A
b) there are four medium lines equally ol b bawgio b3 Jlaz (Jlge aily b 50 G (@
spaced between two consecutive long lines; 3,15 3525 (55lune
c) there is one short line between two b & oo b buge b3 0 o0 obeS b3 S (g

consecutive medium lines or between

consecutive medium and long lines. 2l d97g a2 S, g Lawgie

T
T
T

1 x107 2x10n 8 x 1060

GRADUATION PATTERN I (SEE 5.1.12.2.2)

Y=YV )-8 s a3 oS o55) I o ylouls (guvai ) z,b

1111
[
]I

GRADUATION PATTERN II (SEE 5.1.12.2.3)

(F=Y-1Y1-0 s 4 oS oK) TT o yleuds gunaij b

li

]
]
]

GRADUATION PATTERN III (SEE 5.1.12.2.4)
(2 SR 1 SR SNCHPRRVETINTS)) | | PPN CIOTEapa S

Fig. 3- LENGTH AND SEQUENCE OF GRADUATION LINES
Gaigig) byl i 5 Job -V U



IS

Dec. 2008/ \YAY o

IPS-M-GN-170(2)

5.1.14 Figuring of graduation lines

The requirements given in 5.1.14.1, 5.1.14.2 and
5.1.14.3 shall be applied for articles for which
figuring of graduation lines are not specified.

5.1.14.1 On articles having one, two or three
graduation lines, the numbers representing
nominal capacity need not be adjacent to the lines
to which they relate.

5.1.14.2 On articles having one principal
graduation line and a small number of subsidiary
lines, the number representing the principal
capacity need not be adjacent to the principle line,
provided that the subsidiary graduation lines are
suitably identified.

5.1.14.3 On articles having scale

a) the scale shall be so figured as to enable the
value corresponding to each graduation line to
be readily identified;

b) the scale should normally have only one set
of figures;

¢) at least every tenth line shall be figured;

d) figures shall be confined to long graduation
lines and should be placed immediately above
the line and slightly to the right of the adjacent
shorter graduation lines;

e) where it is necessary in special cases to use
a number relating to a medium or short
graduation line, the number should be placed
slightly to the right of the end of the line in
such a way that an extension of the line would
bisect it.

5.1.15 Visibility of graduation lines, figures
and inscriptions

5.1.15.1 All figures and inscriptions shall be of
such size and form as to be clearly legible under
normal conditions of use.

5.1.15.2 All graduation lines, figures and
inscriptions  shall be clearly visible and
permanent.
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5.1.15.3 The durability of graduation lines and
inscriptions shall be tested by the methods
described in ISO 4794.

5.1.16 Laboratory glass wares which for them,
special requirements are given in this Standard
shall conform the general requirements of this
Standard as applicable.

5.2 Requirements for Laboratory Bottles

(see ISO 4796-1, 2 and 3)

5.2.1 Material

Screw necked and aspirator bottles shall be

constructed of clear, colorless or amber
borosilicate glass 3.3 in accordance with
ISO 3585.

Bottles with conical necks shall be constructed of
clear, colorless or amber borosilicate glass 3.3 in
accordance with ISO 3585 or from other glass
types, complying with the requirements of class
HGBS3 or better specified in ISO 719.

Internal stress and visible defects in the glass
(such as bubbles near the surface) shall be
reduced to a level sufficient to minimize the
possibility of fracture due to thermal or
mechanical shock

5.2.2 The bottle shall be blown so as to evenly
distribute the glass in the mould avoiding sudden
change in wall thickness. The thinnest areas shall
not have a thickness less than the minimum value
specified for each type of bottles in
ISO 4796-1,2 and 3.

5.2.3 The shoulder of the bottle shall have a
suitable radius in order to provide a smooth
transition between the side and the conical upper
portion of the bottle.

5.2.4 The upper portion of the bottles shall be of
conical shape. The transition radius to the neck
shall be as small as possible compatible with good
manufacturing practice (see ISO 4796-1,2,3).

5.2.5 The outer surface of the conical neck bottles
may be coated with a suitable plastics material as
a protection and to limit leakage of liquid if the
bottle is damaged. The coating shall be resistant
to steam sterilization of 135 °C.
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5.2.6 The internal surface of the conical neck
socket shall be smooth, suitable to fit with a
rubber stopper, or shall be finished by fine
grinding. If the surface is finished, the grinding
shall comply with the interchangeable conical
ground joints specified in ISO 383 and with the
dimensions specified in table 1 of ISO 4796-1. If
the socket
dimensions shall be suited for finishing by fine
grinding so as to fit specified interchangeable
conical ground joint.

surface is smooth, the socket

5.2.7 Preferred nominal capacities are 50, 100,
250, 500, 1000, 2000, 5000 and 10000 ml. 5000
and 10000 ml bottles shall be equipped with
stoppers and handles.

5.2.8 The neck of the bottle shall be stoutly
constructed and, in the case of ground conical
necks, finished with a strengthening lip formed to
facilitate pouring without liquid running down the
outside of the bottle. A clip-on anti-drip ring of
plastics material fitting into a slightly recessed
channel on the outside of the neck is a permitted
alternative form of construction.

5.2.9 Bottles shall preferably be provided with
stoppers, closures which shall be of glass, rubber
or of a suitable inert plastics material

5.2.10 If required, laboratory bottles shall be
equipped with stoppers, handles, stopcocks,
aspirators, caps with or without screwed neck,
tubes for tubing and etc.

5.2.11 General requirements of bottles shall
comply with Sub-clause 5.1 as appropriate.
5.3 Requirements for Burettes

5.3.1 General requirements for burettes (see
ISO 385)

5.3.1.1 Volumetric accuracy

There shall be two classes of accuracy:
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- Class A (subdivided into Classes A and AS)
for the higher grade.

- Class B for the lower grade.

In neither class shall the limit of volumetric error
exceed the smallest scale division.

5.3.1.2 Types of burettes
The following two types of burettes are specified:

- that for which no waiting time is specified
(Classes A and B)

- that for which a waiting time of 30s is
specified (Class AS)

5.3.1.3 Capacities and related scales

5.3.1.3.1 Nominal capacities, subdivisions and
maximum permissible errors of burettes are given
in table 2.

Errors in the delivered volume shall not exceed
the limits given in table 2. These limits represent
the maximum permitted error at any point on the
scale, and also the maximum permissible
difference between the errors at any two points.

Test shall be carried out in accordance with
ISO 4787 and ISO 385.
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TABLE 2 - CAPACITIES, SUB-DIVISIONS AND MAXIMUM PERMISSIBLE ERROR

Aol jlxo glas 9 (£ 55 L pmdli LGS -V Jgu

Maximum Permissible Error
Nomin.al Subdivision gl jlxo gl
Capacity ml Class A And AS Class B
ml € 58 o ml ml
ol Glals i e AS 5A o0, B oo,
1 0.01 +0.01 +0.02
2 0.02 +0.01 +0.02
5 0.01 +0.01 +0.02
5 0.02 +0.01 +0.02
10 0.02 +0.02 +0.05
10 0.05 +0.02 +0. 05
25 0.05 +0.03 +0.05
25 0.1 +0.05 +0.1
50 0.1 +0.05 +0.1
100 0.2 +0.1 +0.2
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5.3.1.3.2 If burettes are required with nominal
capacities and/or sub-divisions other than those
listed in table 2, it is recommended that they
conform with the essential requirements of
ISO 385.

5.3.1.4 Material

In addition to complying with 5.1.3, burettes
shall be manufactured from glass of chemical
resistance and thermal properties at least to HGB3
in accordance with ISO 719.

5.3.1.5 Dimensions

Burettes may be supplied with an auto-zero
device and liquid storage reservoir. In this case
the overall length of the burette when assembled
to the reservoir should not exceed 1050 mm.

Burettes not provided with such a filling device
shall comply with the dimensional requirements
shown in table 3.
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TABLE 3 - FIGURING OF GRADUATION LINES

S 4y bohas (6,135 o )l -V Jgu

NOMINAL SUBDIVISION SCALE LENGTH OVERALL
CAPACITY ml 005 Job LENGTH
ml (8 39 i S Jsb
e sl min. &ueS MAaXx. doinn MAaX. Ao
A e mm youbeo mm jioodeo mm jioodeo
1 0.01 150 200 575
2 0.01 200 300 650
5 0.01 480 600 820
5 0.02 250 600 800
10 0.02 480 600 820
10 0.05 250 450 620
25 0.05 480 600 820
25 0.10 250 450 620
50 0.10 500 600 820
100 0.20 550 650 870
Distance of zero line from top of burette: > 50 mm
el ok B¢ 31 in b (goluss ygr (YL 31 jho Las alold
Distance of lowest graduation line from top of stopcock: > 50 mm
ool roadaa 80 ) i b (sgluns Jog g adad b YL I gananj LS n 5ol alals
Length of tube of uniform bore below graduation line: > 50 mm
Lol focle 00 5l i b sslune sy b 50 SS9 2l hils dlgl Jobo
Distance of end of jet from underside stopcock: > 50 mm
ol rockes 80 5l i b (sslune Jog g @B ot 5l W) Sleil alald

Based on table 2: ISO 385
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5.3.1.6 Top of burette

The top of each burette, if not provided with a
filling device, shall be smoothly finished with a
strengthening flange or bead, and shall be at right
angles to the axis of the burettes. Burettes with
sub-divisions of 0.05 ml or less, if not fitted with a
filling stopcock, should preferably be finished with
a cylindrical cup at the top. Larger diameter
burettes may be fitted with a funnel top for special
purposes.

The length of tube of uniform bore between the
zero graduation line and the cup shall be at least 20
mm.

5.3.1.7 Stopcocks and similar devices
Shall comply with 5.1.10.

5.3.1.8 Delivery jet
Shall comply with 5.1.8.

5.3.1.9 Stopcock leakage

5.3.1.9.1 A stopcock of conventional design made
entirely of glass or intended for use with grease
shall be tested for leakage with the burette clamped
in a vertical position, the stopcock free from
grease, the barrel and key wetted with water, and
the burette filled initially to the zero line with
water. The rate of leakage, with the key in either of
the fully shut-off positions, shall not exceed one
scale sub-division in the case of Class A or Class
AS burettes or two scale sub-divisions in the case

of Class B burettes, in 20 min.

5.3.1.9.2 Other all-glass stopcocks shall be
subjected to similar tests with their component
parts free from grease and wetted with water.
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5.3.1.9.3 In addition to be tested in accordance
with the method given in 5.3.1.9.1, a double-bore
stopcock shall not show a rate of leakage greater
than that given in 5.3.1.9.1 above when tested
similarly, with the burette empty, the key of the
stopcock in the normal delivery position and the
filling tube connected to a suitable graduated tube
filled with water to a level of 250 mm above the
zero line of the burette.

5.3.1.9.4 If the stopcock is of such material that it
is intended for use without grease, it shall be tested
in accordance with the method given in 5.3.1.9.1.
The rate of leakage shall not exceed one half of
one scale sub-division in the case of Class A or
Class AS burettes, or one scale subdivision in the
case of Class B burettes, in 50 min.

5.3.1.9.5 For all leakage tests, in order to ensure a
sufficiently accurate determination, precautions
shall be taken against large temperature changes
(and evaporation) during the period of test.

5.3.1.10 Waiting time

Waiting time (see 3.4) for Class AS burette shall
be as specified in Appendix B. This period of
waiting is critical to the accuracy of the reading
and shall be observed.

Note: A Waiting time usually need not be
observed when performing a titration, since
establishing the end-point of the titration will in
general take more time than the specified waiting

time(see ISO 4787:1984,10.40).
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5.3.1.11 Graduation lines

In addition to requirements given in 5.1.11 the
thickness of lines shall not exceed 0.3 mm., length
of graduation lines shall be as below:

- graduation pattern I as specified in 5.1.12.2.2
applies to Class A burettes;

- graduation pattern II as specified in 5.1.12.2.3
applies to Class AS burettes;

- graduation pattern III as specified in
5.1.12.2.4 applies to Class B burettes;

Graduation pattern II may also be used for
Class B burettes.

5.3.1.12 Sequence of graduation lines shall comply
with 5.1.13.
5.3.1.13 Figuring of graduation lines

All burettes shall be figured downwards from zero
at the top, at the intervals shown in table 4.

i iz b N-)-F-d
bolas s V)0 40 sad 58 Sllyll  opdle
ol dsb s wles ol Slede IV 1 wlS gaan;
il 2 oo 4wl bl
2 S glssS e Tolead gonan; b -
L clocs,sr 0,00 o Conl od Laseds Y-Y-1Y-1-0
09l 00,5 A s, Cds
RS gl e Mojlos gonan; )b -
b lac o 8,50y ol odds pasedos Y-Y-)Y-1-0
g 00 IS 4 AS oo, o
paS glasgSa o Mlo,lads gonan;z—b -
L slacs g 0,00 0 Canl osls aseiin F-Y-1V-1-0
9l 03,5 & B oo,y cds
Lo g y90 )3 Wlgtes 53 Tlojled oman; )b
Sgdodp WA B oy, cds b
Sy Bldae aob gunanj balas o5, 5IV-)-Y-0
sl VYoV -0
Geai ) bl (6)1a5 o)Ll 1¥-1-Y-0
BV yho oS Jl 5o nl 4 VL STl beoyg a5
SS oyl ¥ g )3 00l S8 Jolgd ;o bl axd S
2,8

TABLE 4 - FIGURING OF GRADUATION LINES
S 4y bahs (6,145 o jlods —F oo

Smallest Scale Division ml
.01 .02 . .1
5l ol 03 e 0S5 0.0 0.0 0.05 0
Figured At Every ml 0.1 02 0.5 1
i oo B )5 (65185 0 Lol ’ ’ )

Based on table 3: ISO 385

Figures (numbers) shall be placed immediately
above the long lines to which they refer and slightly
to the right of the end of the adjacent shorter lines.
In the case of graduation pattern III, the figures may
be placed slightly to the right of the end of the line
to which they refer, in such a way that an extension
of the line would bisect them.
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5.3.1.14 Position of graduation lines for different
graduation patterns shall be as illustrated in Fig. 2
and Fig. 3 and as specified below:

- On burettes graduated according to pattern I,
the ends (preferably the right-hand end) of the
short graduation lines shall lie on an imaginary
vertical line down the centre of the front of the
burette. The lines themselves should preferably
extend to the left when the burette is viewed
from the front in the position of normal use.

- On burettes graduated according to pattern II
or III, the mid-points of the short and medium
graduation lines shall lie on an imaginary
vertical line down the centre of the front of
burette. When the burette is viewed from the
front in the position of normal use.

5.3.1.15 Visibility of graduation lines, figures
(numbers), and inscriptions shall conform with
5.1.15.

5.3.1.16 Setting of the meniscus

Setting of the meniscus shall be carried out as
below:

The meniscus shall be set so that the plane of the
center of the graduation line is horizontally
tangential to the lowest point of the meniscus. The
eye shall be raised towards the plane and shall
observe the front and back portions of the line
apparently ~ meeting  the lowest  point
simultaneously.

5.3.1.17 Inscriptions

The following inscriptions shall be marked on
each burette:

a) the symbol "cm?" or the symbol "ml" or mL
to indicate the unit in terms of which the
burette is graduated;

b) the inscription "20°C" to indicate the
reference temperature. Where, exceptionally,
the reference temperature is 27°C, this value
shall be substituted for 20°C;

¢) the letters "Ex" to indicate that the burette
has been adjusted to deliver its indicated

capacity;
d) the inscription "A" or inscription "B" to
indicate the class of accuracy for which the
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burette has been adjusted;
e) the maker’s and/or Vendor’s name or mark;

f) any other inscriptions if required in data-sheet.

5.3.2 Delivery time

The delivery time (see 3.2) of the burette shall be
determined with water, with the stopcock fully
open and the jet not in contact with the side of the
receiving vessel.

The delivery time determined in this way shall be
within the specified limits (see table 5 and table 6).
In the case of a detachable jet, the appropriate
delivery time shall apply when the correct jet is
fitted in accordance with the manufacturer’s
instruction.

32

ol b g 0ausS el b b olis (@

od alwils p3Y Laools a Sy o aS 6,50 4l ;o (g
LBk

Al oloy oo Y-Y-0

Sl L anl &jem (T-F an 4 0 oK) adss by e

Ly adg) o 5 0l 5 Sl 5o o8 Jlo 53 035 (s

Db ALl el 00 K adss ] o Ol as )b las

3 0ol Cewl ool sl Sg, s &S gladss ley Do

(F oz 90 Jado 4 0uS ol50) ail cods (et dgu>

L Gillae gl a5 o« godlos gladlg) i 3,50 50

Some Wil 00l coal e jeb a4 saijle Jerdljgiws

23y 8 2l i 4155 ol









































































































IS

Dec. 2008/ \YAY o

IPS-M-GN-170(2)

5.14.1.1.2 Material

Pyknometers shall be made from glass of
hydrolytic class not lower than HGB3 according
to ISO 719, with a coefficient of thermal
expansion not exceeding 3.3 x 10 °C™.

Note: This includes
according to ISO 3585.

borosilicate glass 3.3

Pyknometers shall be as free as possible from
visible defects and reasonably free from internal
strain. Stoppers or taps shall be made from glass
having similar thermal properties to that used for
the pyknometers to which they are fitted.

Slgo Y-1-1-1fF-0

O BT 03, & gl 4zt 5l b oy slogin J&
bladl copo g wils s HGB3 5l ISO 719 5.
st sl wles jebs YT °CT T SbS
sl

SlSlg g adecd Jols ISO 3585 5.k pligyaloly
wile YI¥

ST @bl 51 gole Sl o> B b oy slo i S
L Lo igme o il (1510 (55 00 Jsin y5b & 5
sl Shg el ans 5l ool colaiul 0,50 sl o
oo aBlw o sl pw I ans wline SbS

TUBULAR PYKNOMETERS

Sl o9 s T S

Fig. 7- TYPE 1 (LIPKIN)
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Fig. 8- TYPE 2 (SPRENGEL)
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5.14.1.1.3 Shape

Shapes and forms of different parts of tubular type
pyknometers are given in Figs. 7 and 8.

Pyknometer of type 1 shall have an oval bulb, as
illustrated in Fig. 7, which merges gradually into
the tubes at each end. Pyknometer of type 2 shall
have a cylindrical bulb, with tapered ends which
merges gradually into the adjoining tubes

All tapered portions of pyknometers shall be
smoothly formed so as to avoid sharp shoulders
which could entrap air bubbles.

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

Type 2 (Fig. 8) pyknometers may, if required, be
fitted with ground - on caps at the ends of the side
arms and comply with additional requirements
stated in clause 7.4.4 of ISO 3507.

The joints of pyknometers shall conform with 5.8.

5.14.1.1.4 Graduation lines

Graduation lines shall be clean, permanent,
uniform lines of thickness not exceeding 0.3 mm.

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

5.14.1.1.4.1 Type 1(Fig. 7) pyknometers shall
comply the requirements given below:

A) Position of scale

Each vertical arm of the pyknometer shall have
a graduated scale of length 8 cm divided into
millimeters. 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 19.
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B) Length of graduation lines

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

The length of the medium Ilines midway
between the long lines shall be at least one-
quarter of the circumference of the tube.

There shall be four short lines between
consecutive long and medium lines, each of
length at least one-eighth of the circumference
of the tube.

The short and medium lines shall appear
centrally down the front of the two tubes when
the pyknometer is viewed in a vertical position
with the bent arm to the left.

C) Figuring of graduation lines

The two scales shall be numbered with figures
representing centimeters from 0 at the lowest
long line to § at the top.

The figures shall be placed immediately above
the long lines to which they refer and slightly
to the side of the shorter lines, as indicated in
Fig. 7.

5.14.1.1.4.2 Type 2 (Fig. 8) pyknometers shall

have a single graduation line completely

encircling the arm which is not provided with a
jet. This line shall be placed not less than 5 mm
from the point where the tube begins to bend and
not less than 20 mm from the open end of the
tube.

5.14.1.1.5 Inscriptions

The following inscriptions shall be permanently
marked on all pyknometers:

"~"

a) the symbo 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 "cm®*" to
indicate the unit of volume;

¢) 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, for example
"49.813 ml at 20°C".
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d) the abbreviation "In" and "20°C" to indicate
that the pyknometer is intended to contain its
nominal capacity at 20°C.

e) the type of glass used or its coefficient of
cubical expansion;

f) the maker’s or vendor’s name or mark;
5.14.1.2 Special requirements for flask type
pyknometers

5.14.1.2.1 Nominal capacities and dimensional
requirements

Pyknometer flasks shall comply with the
approximate requirements shown in tables 20 and
21.
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TABLE 20- DIMENSIONAL REQUIREMENTS FOR PYKNOMETER FLASKS TYPES 4 AND 5

O gF glgloig b g J& Glp polio Sbll-Ye Joux

Type 4 Type 5
(Reischauer) (Hubbard)
(See Fig. 10) (See Fig. 11)
Characteri?tic feg deg
Slpogas Reischauer Hubbard
() (,Lg2)
(Ve S @ oS oK) N S5l wss oK0)
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
P hey® Jolo oy i
Height To Top Of Neck, A ¥, mm= 110 120 135 150 45 63
= ouleo A go)f YL gl )|
Diameter Of Body, BY , mm= 33 40 50 60 40 45
= rocke B wiy s
Diameter Of Base, C”, mm= 23 27 35 40 28 29
= foekes FC )l ,Lad
Height Of Stopper, E¥, mm= -- 26
= forkes UE g0 glis)
External Diameter Of Neck, F, mm= 8 - -
= fracles F 50,5 g 51
Bore Of Stopper, G, mm= - 2
=k G g s g SIS
Internal Diameter Of Neck, G, mm 2.2t03.1 -- -
Fozkeo lG 35 (Fgyo Ges
Depth of concavity in stopper, K, mm= - 23
= yorlie ‘K=&%)° 2 (S8 5l Bes
7/11 or 7/16 24/10 or 24/12

Neck Socket Grinding” & 08,55 oolow auls 595

a)These dimensions are appropriate to the preferred
shapes of pyknometers illustrated in figures 10 and 11
but will vary if other suitable patterns used.

b)In accordance with ISO 383.

Based on table 3 : ISO 3507
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TABLE 21- DIMENSIONAL REQUIREMENTS FOR PYKNOMETER FLASKS TYPES 3 AND 6

F oYV elgl S ohg g JKa lp g pole Sl =YY Jguo

Characteristic

Gay-Lussac (Slw of 5) ¥ g9

Type 3 (Gay-Lussac)
(See Fig. 9)

(A S5 4 usS ol55)

Type 6 (Ground-In

Thermometer)
(See Fig.12)

oy g JE2)P £

(5l gowlos

(Y U8 @ oS oK)

Nominal Capacity, ml

10

25

50

100

10

25

50

100

Difference Between Actual Capacity And
Nominal Capacity, max., ml

[[98)

Maximum Mass Including Stopper, g
P i Jold iy o>

10

15

20

25

30

35

55

25

30

45

60

Height ToTop Of Neck, A”, mm=
o sleo (A (o 5 SV glis)

30

35

45

50

60

75

90

52

60

72

90

Diameter Of Body, B, mm=

oo shea B aiay

15

18

22

27

37

47

57

27

37

47

57

Diameter Of Base, C*, mm=

o oo (0 il o

15

16

18

22

30

36

42

22

30

36

42

Height Of Stopper, EY, mm=
o oo UE (g0 glis)

External Diameter Of Neck, F¥, mm=
b = . -

Bore Of Stopper, G, mm=
o a7 G gy o g L8

Internal Diameter Of Neck, G¥, mm

Fo b (TG 05 Gy b

1.5

1.7

Top End Diameter Of Neck Grinding, mm
o oo t03,5 osliis 53,5 (VU slgz

7.5+1

10+1

Minimum Length Engagement Stopper In
Neck” , mm=

o i dTep8,5 30 g p0 keS8 50 Jobo

11

13

7/16

Neck Socket Grinding® (for thermometer)
‘(ﬁoa; 03,95 60laws dwls

10/19

Neck Cone Grinding®) (side tube)
(5l €05 03,55 ool auls

7/16

Total Length Of Thermometer, mm=

o s ibes S Jsbo

135

145

155

170

a) These dimensions are appropriate to the preferred
shapes of pyknometers illustrated in figures 9 and
12 but will vary if other suitable patterns are used.

b) Interchangeable grinding is not suitable for the

neck and stopper of type 3.
¢) In accordance with ISO 383.

ools lid oy o miw JB> vz sl b @ ol ol (&
sle 7ok 5l eolaiul &jae,0 g o)ls elaml VT 4 LIS o 0uls

S,5 daler w0 caslie

S Gy 9 005 lr s BB 053 ool Jlail (@

ISO 383 L, ailks (z

Based on table 4: ISO 3507
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PYKNOMETR FLASKS

(gi»bl.é 3T ‘5& T Gllia
{ -
A,
—t
|
il
j |
£
i
e
F Ry =mark Goils lis
=
\ =
1 g
'l f—
i ~ ht
- ™
= g AN
) AY
/ e \ / \
f ;e } = 54
& X f n 20 % i
L¥ G5 =i [ 40886
R ]
\ £
hY Vg
i
—t . . i
- i
&
8
Fig 9- TYPE 3 (GAY-LUSS Fig 10- TYPE 4 (REISCHAUER)
(GAY-LUSSAC) Y g4 -8 JSCi (REISCHAUER) ¥ g4 —V+ JSC&
Note: For definition of symbols see table 20 Yo Jsos 4 oS oS5 lasles iy sl 55910
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PYKNOMETR FLASKS
‘;-wﬂé 3T ‘5& T Gllf.‘»

)

"C

'q
aformemiinannsdy

nozEeEmn

H
-

™,
d

i

-u{--u---nu-
[ 9

- -~
-
i -

=

it

!
t

. g
; )

\

\

"
O
'|'l-|-|_,.||_.|.|

= 15 LA
g R 5 mi
=3
7508 ml *-‘ In 30 }L
7.008 =
- 1 1 HEH 1
i
r I i 1
‘ L ! ! | c |
i
1 a i
| 2 ! 5
Fig. 11- TYPE 5 Fig. 12- TYPE 6
(HOBBARD) ROUND IN THERMOMETER)
(Hobbard) & g4 -1Y S (1o ol o g o J& ) £ g4 -1V IS

Note: For definition of symbols see table 21 VY Jguz 4 0is ol oled g 25 (sl 255910k
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5.14.1.2.2 Material

Material of flask type pyknometers shall comply
with 5.14.1.1.2.

5.14.1.2.3 Shape

Shapes of the four types of pyknometer flasks
shall be generally as shown in Figs. 9, 10, 11 and
12 and the followings are required:

a) Stability of flask type pyknometers shall
comply with Clause 5.1.7

b) Pyknometers of types 3, 4 and 6 should
preferably have a body shape similar to that
shown in Figs. 9,10 and 12 in which the plane
of maximum diameter is at approximately one-
third of the distance from the base to the
bottom of the neck.

¢) Pyknometers of type 5 shall have a body
shape as shown in Fig. 11, in which the upper
end of the conical portion merges smoothly
with the neck without a sharp shoulder. The
radius of curvature between the lower end of
the conical portion and the base shall not be
less than 5 mm.

d) Pyknometers of type 6 shall have a capillary
side tube smoothly fitted to the body at an
angle of approximately 90°. The upper part of
the capillary side tube shall be positioned
parallel to the vertical axis of the pyknometer
body. The outer diameter of the capillary side
tube shall be approximately 6mm and the
upper end shall be ground to a flat surface of
approximately 6mm.

e) The top of the flask type pyknometers shall
be so that there is no channel in which liquid
can lodge between the stopper and the neck of
the bottle.

5.14.1.2.4 Graduation lines

Graduation lines shall be clean, permanent,
uniform lines of thickness not exceeding 0.3 mm.

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

Adjustment and reading of meniscus of liquid
shall be performed according to clause 5 in
ISO 384.

The neck of the type 4 pyknometer shall have a
ring mark of thickness not exceeding 0.3 mm. The
neck of the pyknometer shall have, in addition, a
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graduated scale of length 2 cm divided into
millimeters. There shall be at least 5 mm of the
tube of uniform bore above and below the
graduated scale before the tube starts to expand.

The length and sequence of graduation lines shall
comply with the requirements of the first three
paragraphs of 5.14.1.1.4.1-b. The placing of the
lines shall be as indicated in Fig. 10

5.14.1.2.5 Inscriptions shall be as given in
5.14.1.1.5.

5.14.2 Requirements for density hydrometers
for general purposes

5.14.2.1 Material and workmanship

The bulb and stem shall be made of transparent
glass as free as possible from stress and visible
defects and shall have a coefficient of cubical
thermal expansion of (25 £2) x 10° °C"' (see
ISO 4801 and ISO 649-1).

5.14.2.2 Graduation lines

5.14.2.2.1 Graduation lines shall be of uniform
thickness not exceeding one-fifth of the distance
between the centers of adjacent scale lines or 0.2
mm, whichever is less.

The short, medium and long graduation lines shall
extend, respectively to at least one-fifth, one-third
and one-half of the circumferences of the stem.

Graduation lines shall comply with all applicable
requirements given in 5.1.11.

5.14.2.2.2 Sequence of graduation lines shall be as
below:

a) Hydrometers scales whose smallest interval
is 1 kg/m® or 0.001 g/ml shall comply with
5.1.13.1;

b) Hydrometers scales whose smallest interval
is 2 kg/m%or 0.2 kg/m’ or 0.002 g/ml or 0.0002
g/ml shall comply with 5.1.13.2.

¢) Hydrometers scales whose smallest interval
is 5 kg/m?® or 0.005 g/ml shall comply with
5.1.13.3.
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5.14.2.2.3 Figuring of graduation lines shall
comply with 5.1.14 plus the followings:

- The highest and lowest graduation lines of
the nominal limits shall be figured in full.

- For density values expressed in grams per
milliliter, the decimal sign shall be included for
numbers expressed in full, but may be omitted
from abbreviated numbers.

5.14.2.3 Series and dimensions

The series of density-meters which may be
required is given in the column 1 of table 22.

The dimensions of the density-meters shall
conform with the requirements given in table 16
plus the following:

- the cross-section of the stem shall remain
unchanged for at least 5 mm below the lowest
graduation line on the scale;

- the stem shall extend unchanged in diameter
at least 15 mm above the uppermost graduation
line on the scale;

- no hydrometer shall have a stem of diameter
smaller than 4.0 mm.
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