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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

GRAVIMETRIC DETERMINATION OF CARBON BLACK IN NYLON 6 AND NYLON 66
GM9309P

1 SCOPE. This test method is used to determine the
amount of carbon black in nylon 6 and nylon 66. In this
procedure the nylon is hydrolyzed to soluble products with
hydrochloric acid and the carbon residue is separated by
filtration. Formic acid is used to dissolve traces of unhydro-
lyzed nylon or similar insolubles. The carbon black, which
remains undissolved, is filtered off, dried and weighed.

2 EQUIPMENT AND CHEMICALS REQUIRED.

2.1 Drying Oven (100 £ 10 C).

2.2 Crucible, Gooch 30ml capacity.

2.3 Staticmaster Utility Unit, Emil Greiner Co.

2.4 3N and 6N Hydrochloric acid.

2.5 Methanol (absolute, reagent, ACS).

2.6 Filter.

2.7 Fommic acid, reagent, ACS, 90%.

2.8 Well ventilated fume hood.

2.9 Industrial rubber gloves.

2.10 Chemical goggles.

2.11 Dessicator.

2.12 Analytical balance (sensitivity to * 0.0001 grams).
2.13 Hot plate.

2.14 Beakers.

2.15 Graduate cylinders (200ml capacity).

2.16 Watch glasses.

2.17 Strring rod with a rubber policeman.

2.18 Glass pipets.

3 TEST SPECIMEN. Three specimens, each having a
mass of 1.0 £ 0.1 grams, shall be needed.

4 TEST PROCEDURE.

4.1 Prepare the Gooch crucibles, in a well-ventilated hood,
as follows:

4.1.1 Cover the bottom with a layer of asbestos. Wash three
times successively with hot 3N HCL, 90% formic acid at 80
to 90 C, hot water and methanol.

4.1.2 Dry the crucible to constant weight in the drying oven
at 100 £ 10C,

4.1.3 Before each weighing, allow the crucible to cool to0
room temperature (20 to 25 C) in dessicator for 15 to 20
minutes.

4.1.4 Place the crucible on the pan of the analytical balance
and remove any static by passing the Staticmaster over it.

4.1.5 Tare the crucible to the nearest 0.0001 gram.

4.2 Weigh (to the nearest 0.0001g) 1 = 0.1 gram of cube
sample and place it in a 400ml beaker.

4.3 Add 200ml of 6N HCL and cover the beaker with a
watch glass.

4.4 Heat the contents of the beaker just to boiling on a hot
place.

NOTE: DO NOT BOIL RAPIDLY. A STIRRING ROD
INSERTED INTO THE BEAKER WILL HELP PRE-
VENT BUMPING.

4.5 Continue the digestion for 1 % 0.1 h with occasional
stirring. During digestion, replace any loss in volume with 6N
hydrochloric acid added with a pipet to wash down the sides
of the beaker.

4.6 Dilute the solution with hot distilled water to within
linch of the top of the beaker.

4.7 Heat just to boiling. Do not boil rapidly.

4.8 Continue the digestion for 15-20 minutes with occasion-
al stirring.

4.9 Remove the beaker from the hot plate and allow the
carbon to settle for 15-20 minutes. A dark layer of carbon
will be evident at the bottom of the beaker, although some
will remain suspended in the liquid. The settling step allows
the bulk of the separation to be accomplished by decantation
and greatly reduces filtration time.

4.10 Filter the warm solution through a tared Gooch
crucible, decanting at first, and then transferring the bulk of
the residue.

4.11 Remove any adhering residue from the sides of the
beaker with a glass rod tipped with a rubber policeman and
wash the residue from the beaker with hot 3N hydrochloric
acid. During filtration and washing, do not allow the filter
paper to run dry. Maintain a level of at least 0.25 inches of
liquid in the Gooch crucible.
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4.12 Wash the residue on the Gooch crucible with two
100ml (grad cyl) portions of hot (80-90 C) formic acid
(909%), passing the acid slowly through the bed with suction.

4.13 Wash the residue with 200ml of hot distilled water,
then with 50ml of methanol.

4.14 Place the crucible and residue in an oven at 1002 10C
for 1 = 0.1 hours.

4.15 Allow the crucible to cool to room temperature in a
dessicator for 15-20 minutes.

4.16 Place the crucible on the pan of an analytical balance
and remove any static charge by passing the Staticmaster over
it (see Notes 1 and 2).

4.17 Weigh the crucible and contents to the nearest 0.0001g.

4.18 Repeat Steps 4.14 to 4.17 with 20-25 minute drying
times until two successive weighing agree within 0.0007g.

5 CALCULATIONS.

51 C=R-T/W * 100

where C = carbon black, %
R = crucible pius residue, g (4.17)
T = crucible tare, g (4.1.5)
W = sample wt, g (4.2)

Notes:

1. Cotton gloves should be worn for handling the
crucibles during weighing.

2. Crucibles should be weighed as quickly as possible
after drying.

6 EVALUATION AND RESULTS.

6.1 The mean % carbon of three specimens shall be
reported.

7 GENERAL INFORMATION. This specification was
originated by CPC in August 1989.

9309P

Full document details: GM GM9309P 0

PAGE 2

AUGUST 1989

Documents


http://www.avadocuments.com/doc/gm-gm9309p-0
http://www.avadocuments.com/doc/gm-gm9309p-0

