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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

ZINC CONTENT OF ZINC-RICH PRIMER
GM9738P

1 SCOPE. This method is used to specifically determine
the zmc content of the pigment package in zinc-rich primer.

2 EQUIPMENT REQUIRED.

2.1 Centrifuge, that accepts 150 to 250 mL tubes.
2.2 Glass beakers, 200 mL and 50mL capacity.
2.3 Erlenmyer flasks, 250 mL capacity.

2.4 Graduated cylinders, 10 mL and 25 mL capacity.
2.5 Air-circulating oven set at 110 C.

2.6 Desiccator.

2.7 Burette, 50 mL capacity.

2.8 Funnels and No. 4 Whitman filter paper.

2.9 Corning PC 351 hot plate, or equivalent.
2.10 Spot plate, white porcelain.

2.11 Medicine droppers.

2.12 Magnetic stirrer and bars.

3 SOLUTIONS REQUIRED (ALL REAGENT GRADE
CHEMICALS).

3.1 Methy! orange indicator.

3.2 Concentrated hydrochloric acid (HCL).

3.3 Concentrated nitric acid (HNO,).

3.4 Acetone: toluene solution, 1:1 by volume.

3.5 Concentrated ammonium hydroxide (NH,OH).
3.6 Hydrochloric acid, 1:1 by volume.

3.7 Potassium ferrocyanide (K,Fe(Cn)s-3H,0) solution
(42.0 g/L).

3.8 Ferric chioride (FeCl,) solution (5.4 g/L).
3.9 Zinc metal (granulated).
4 TEST PROCEDURE.

4.1 Mix the primer thoroughly (30 minutes on a tumbler, or

4.3 Place in a 200 mL beaker and add 100 mL of the 1:]
acetone: toluene solution.

4.4 Mix well and centrifuge.

4.5 Pour off solvent layer and repeat (at least 6 times) until
paint resin is removed from the zinc residue.

4.6 Dry residue in air-recirculating oven (1 or 2 h at
110 C); remove and place 1n a desiccator to cool.

4.7 Weigh 0.4 t0 0.45 g of the residue (to nearest mg) into a
250 mL Erlenmyer flask (run in triphcate along with 3
samples of zinc standard).

4.8 Moisten with 5 mL of water and add 10 mL of
concentrated nitric acid.

4.9 Heat gently on a hot plate to dissolve metallics and
evaporate to dryness.

4.10 Cool; add 10 mL concentrated HCL acid and evapo-
rate to about 3 mL.

4.11 Add 30 mL hot water and 15 mL concentrated ammo-
nium hydroxide and boil 1 minute.

4.12 Allow to settle and filter using a rapid paper (No. 4).
Wash the flask 3 times using 3 drops of concentrated
ammonium hydroxide with each washing. Wash the paper 4
times with hot water.

4.13 Neutralize the filtrate with concentrated HCL acid
using methyl orange (yellow to red) as an inside indicator.
Add 15 mL in excess of HCL acid 1:1 solution.

4.14 Heat to 70 C and titrate with potassium ferrocyanide
K.Fe(Cn)- 3H,0 using ferric chloride as an outside indicator
as follows.

4.14.1 Do standard solutions first.

4.14.2 Titrate slowly, while stirring constantly, until a drop
{using medicine dropper) tested on a spot plate with a drop of

the ferric chloride solution shows Prussian blue color immedi-
ately.

4.143 Wait 30 to 60 s and retest. If the retest shows
prussion blue immediately, the end point has been reached. If
not, continue the titration until the stated conditions have
been reached.

5§ CALCULATIONS.

Wt of standard x % Zinc in standard

equivalent). = Titer
mL of titrant
4.2 Dip an approximately 50 mL sample from the contain- mL of titrant x Titer x 100
er. = % Total zinc
Sample wt
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6 PRECISION STATEMENT (TRIPLICATE SAMPLES). 7 GENERAL INFORMATION. This standard was issuec
At the 85% zinc level, the coefficient of variation should not  in October 1986, revised from FBTM 53-31 and onginated by
exceed 3%. CPC.
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