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Weighing and Drying Apparatus for Microchemical Analysis
This standard is issued under the fixed designation E124; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (&) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This specification covers apparatus used for weighing and drying operations in microchemical laboratory practice.
1.2 The values stated in inch-pound units are to be regarded as the standard. The metric equivalents may be approximate.

Note 1—This specification was originally developed by the Committee on Microchemical Apparatus, Division of Analytical Chemistry, American
Chemical Society.”

2. Referenced Documents

2.1 ASTM Standards:’

E671 Specification for Maximum Permissible Thermal Residual Stress in Annealed Glass Laboratory Apparatus

E920 Specification for Commercially Packaged Laboratory Apparatus

E921 Specification for Export Packaged Laboratory Apparatus

E1133 Practice for Performance Testing of Packaged Laboratory Apparatus for United States Government Procurements
E1157 Specification for Sampling and Testing of Reusable Laboratory Glassware

3. Combustion Boats

3.1 Combustion boats of three sizes shall conform to the requirements in Table 1 and Fig. 1, Fig. 2, and Fig. 3. These boats shall
be made of platinum-rhodium alloy containing 3.5 % rhodium.

4. Weighing Bottles

4.1 Weighing bottles of seven capacities shall conform to the requirements in Table 2 and Figs. 4-9, inclusive.

5. Weighing Cup

5.1 The weighing cup shall conform to the requirements shown in Fig. 11, and shall be made of platinum-rhodium alloy
containing 3.5 % rhodium. The cup is designed to be used as a sample container to fit into the weighing bottle shown in Fig. 5,
and is useful for weighing hygroscopic materials.

6. Weighing Tubes

6.1 Weighing tubes of three types shall conform to the requirements shown in Fig. 12, Fig. 13, and Fig. 14. These tubes should
preferably be made of soda-lime glass.

7. Spatulas

7.1 Spatulas of four types, and preferably made of stainless steel, shall conform to the following requirements:
7.1.1 Type A (Fig. 15)—This spatula is generally useful. The top can be used for crushing crystals and the bent blade for scraping
containers.

"This specification is under the jurisdiction of ASTM Committee E41 on Laboratory Apparatus and is the direct responsibility of Subcommittee E41.01 on
ApparatasLaboratory Ware and Supplies.
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7.1.2 Type B (Fig. 16)—This spatula has a flat bent portion at one end and a V-shaped scoop at the other end. It is particularly
useful for weighing samples.

7.1.3 Type C (Fig. 17)—This spatula is suitable for the larger samples commonly encountered in semimicro and preparative
work. It has a U-shaped scoop at one end and a V-shaped scoop at the other end. The spatula can be used to add shot or beads
to tare flasks and for measuring and introducing solid reagent into combustion tubes.

7.1.4 Type D (Fig. 18)—This spatula is useful in many microchemical applications.

8. Forceps

8.1 Forceps of two types, made of nickel-plated steel, shall conform to the following requirements:

8.1.1 Forceps with Platinum—S35 % Ruthenium Tips (Fig. 19) The pin serves as a stop to prevent the forceps from being
depressed to such an extent that the tips can open, allowing the held object to drop. When pressed together, the tips make contact
for a distance of Y4 to %2 in. (6.4 to 12.7 mm).

Note 2—Depending upon the intended use, other materials may be substituted for the platinum alloy. Thec construction and over-all dimensions should
be identical with those shown in Fig. 19.

8.1.2 Forceps with Conical Tapered Holders (Fig. 20)—These forceps shall be made of spring steel. They are useful for
handling weighing tubes, absorption tubes, filter tubes, etc.
9. Tare Flasks

9.1 Tare flasks of three types, made of soda-lime glass, shall conform to the requirements shown in Fig. 21, Fig. 22, and Fig.
23. The serial numbers shall be etched on the flasks.

10. Metal Cooling Block

10.1 The metal cooling block shall conform to the requirements shown in Fig. 24, and shall be made of a metal or alloy with
a high heat conductivity. The surface should be highly resistant to abrasion and corrosion.
11. Metal Crucible Container with Glass Cover

11.1 This assembly shall conform to the requirements shown in Fig. 25, and shall consist of an aluminum body and a
borosilicate-glass cover. It may be used in combination with the metal cooling block, Fig. 24. The combination, commonly termed
a “microdesiccator,” serves primarily as a container for cooling, storage, and safe transportation of microweighing equipment.
12. Micro Glass Desiccator with Metal Insert

12.1 The micro glass desiccator shall conform to the requirements shown in Fig. 26. It shall consist of a glass desiccator with
cover and an aluminum insert which shall hold securely the metal cooling block, Fig. 24. This combination serves the same purpose
as that described in Section 11, but permits the additional use of drying agents of other chemicals in the bottom container.

13. Drying Apparatus
13.1 The drying apparatus shall be of the Abderhalden type and shall conform to the requirements shown in Fig. 27.

Note 3—The shape of the tube attached to the ball joint, in the desiccator bulb, is intended to prevent desiccant from being carried over into the sample
when the vacuum is broken. A cap for the ball joint and stopper for the standard taper 40/50 joint may be used to protect the desiccant when the bulb
is disconnected and stands alone. The upward indentation in the vapor tube prevents cooling of the drying chamber by cold condensate.

14. Maximum Permissible Thermal Residual Stress

14.1 The stress in all glass items described herein shall conform to Specification E671.

15. Sampling and Testing
15.1 For glass items, refer to Specification E1157.

16. Packaging
16.1 For packaging, select from Specification E920 or E921, or Practice E1133.

17. Keywords

17.1 apparatus; microchemical; weighing and drying
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TABLE 1 Combustion Boats

. ) Approximate
Size Figure Use Weight, g
A 1 for samples of 1 to 5 mg* 0.45
B 2 for samples of 5 to 25 mg” 0.7
(o] 3 for samples over 25 mg*& 1.5

A For drying procedures, the Size A boat is used with the weighing bottle, Fig. 8.
Sizes B and C can be used either with the metal weighing bottles, Figs. 9 and 10,
respectively, or with the glass weighing bottles, pig-type, Figs. 6 and 7.
B The Size C boat is especially suitable for bulky materials and explosive
substances, and for holding glass capillaries containing liquid samples.

2+0.5 MM DIA. HO?

< |
6.5£0.5 MM s
2£0.5 MM 4 10|12t il
T _¥ §o e 0.5 MM
45¢0.5 MM [ 3205 MM Josmvf |
F R J L} e li1+1 MM
r 4+0.5 MM
420.5 MM WALL: 0.18+0.01 MM
—

MATERIAL: PLATINUM -
WALL: 0.18+0.01 MM 3.5% RHODIUM
MATERIAL: g',’;’};fg%ﬁw FIG. 2 Combustion Boat, Size B

FIG. 1 Combustion Boat, Size A
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MATERIAL: PLATINUM - 3.5% RHODIUM

FIG. 3 Combustion Boat, Size C
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TABLE 2 Weighing Bottles

Approximate Approximate

Figure Capacity, mL Weight, g Material
44 0.05 0.6 borosilicate glass
5 0.75 25 soda-lime glass
68 3 5.0 soda-lime glass
78¢ 3 5.7 soda-lime glass
8P 0.5 1.5 aluminum alloy
9P 1 4.5 aluminum alloy
0P 2 6 aluminum alloy

A This bottle is intended for introducing samples into containers of small diameters.
B The cap of the bottle shown in Fig. 5 may be used instead of the caps with rod
handle shown in Figs. 6 and 7.

€ This bottle, Fig. 7, is used for extremely hygroscopic materials; only the small
cap is removed for vacuum drying, and it is replaced as soon as the vacuum is
released. The bottle containing the combustion boat with sample may be attached
to a combustion tube by means of a rubber adapter, and the boat pushed into
position in the tube by passing a wire through the small joint.

P These bottles are designed for use in conjunction with the combustion boats,
Figs. 1-3, as follows:

Bottle Use with Boat
Fig. 8 Fig. 1
Fig. 9 Fig. 2
Fig. 10 Fig. 3

The combination is useful for weighing and drying extremely hygroscopic
material. Sample, boat, and bottle are weighed, and the combination, without
removing the cap, is placed in the drying apparatus (Fig. 27). During drying, vapors
escape through the capillary. After drying, the combination is reweighed.

. 4 MM DIA. APPROX.
R R ,\%I_,\,TI MUST NOT EXCEED
7% é 0.D. OF BOTTLE
1MM T3 MM APPROX.

; SOLID STOPPER GROUND TO FIT

TOP 6 MM O.D. MAX.
2 MM APPROX.

ET 7+1MM
+| leszosmmon.

WALL APPROX. 0.5 MM
APPROX. CAPACITY 0.05 ML

FIG. 4 Weighing Bottle

2-3 MM O.D.
0.2-0.3 MM I.D.
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APPROX. 6 MM

12-13 MM O.D.
WALL APPROX. 1 MM
BEAD 14-15 MM O.D.

GROUND TO FIT 1:10 TAPER
(SAME AS $10/10 EXCEPT FOR LENGTH)
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14-17 MM7 MMy

l 6-8 MM

14—
1-2 MM 1 16 MM

FIG. 5 Weighing Bottle, Outside Cap
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2 - _J 6 MM
APPROX. APPROX.  4-5 MM 10 |,
SOLID FEET f 45 £2MM .
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END OF GRINDING 7 MM MIN.
NOTE: § 10/10 GRINDING-GROUND SURFACE OF INNER MEMBER
MUST NOT EXTEND OUT FROM CAP MORE THAN 1 MM.
NOTE: THE TWO FEET AND THE BEAD OF CAP SERVE AS A
3-POINT SUPPORT.

FIG. 6 Weighing Bottle, Pig-Type, with Outside Caps
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SECTION A-A .
L =]

NOTE: THE TWO FEET AND THE BEAD OF THE LARGER CAP SERVE AS A 3-POINT SUPPORT.
NOTE: $ GRINDINGS - GROUND SURFACES OF INNER MEMBERS MUST NOT EXTEND OUT FROM
CAPS MORE THAN 1 MM

ASSEMBLY

FIG. 7 Weighing Bottle, Pig-Type, with Two Caps
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SERIAL
NUMBER
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.079"
NUMBER 2 Mm)

NOTE: DIMENSIONS TO HAVE TOLERANCE OF +.010" UNLESS OTHERWISE SPECIFIED.
DIMENSIONS IN MILLIMETERS ARE APPROXIMATE.

FIG. 8 Weighing Bottle, Pig-Type, Metal, Size A
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ASSEMBLY
FIG. 9 Weighing Bottle, Pig-Type, Metal, Size B

5 SOLID FEET WALL APPROX. 0.7 MM MIN. 12-13 MM O.D.
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FIG. 10 Weighing Bottle, Pig-Type, Metal, Size C
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FIG. 11 Weighing Cup
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FIG. 12 Weighing Tube
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FIG. 13 Weighing Tube with Cap
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