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FORD LABORATORY TEST METHOD AV 102-01

DETERMINATION OF PERCENT SILICA-PRODUCING VOLATILES IN
SILICONE RUBBER ADHESIVES/SEALERS WHICH CURE AT ROOM TEMPERATURE

Application

This test method establishes a procedure to determine the percent silica-producing volatiles present in an
RTV sealant. Silica-producing volatiles are contributors to the fouling of oxygen sensor systems used in the
control of vehicle emissions. As a contributing source of contamination, the volatile potential of TRV
sealants can be accurately monitored by the use of this procedure. Utilizing this method in conjunction with
the realistic maximum volatility tolerance level can help minimize the risk of oxygen sensor disfunction from
formed-in-place sealants.

Scope

The procedure consists of four basic steps: 1) the RTV sealant is cured to its elastomeric form; 2) the
volatiles are extracted from the cured sealant; 3) the extract is separated and measured by gas
chromatography; and, 4) the GC results are quantified using a siloxane calibration. The volatile silicones
from a commercial RTV sealant are primarily cyclodimethyl-siloxane. Other species present having GC
retention times similar to those of the cyclics are assumed to be silicone as well.

Apparatus and Materials Required

Gas Chromatograph
Varian Model 2720 or equivalent, equipped with a thermal conductivity or flame icnization detector
and linear temperature programmer.

Column
A column capable of separating cyclosiloxanes, e.g. 3.0 m x 3.0 mm stainless steel standard wall
packed with 5 % OV-101 on Chromosorb W, HP grade, 80/100 mesh. Inlet packing should be
Chromosorb W, HP grade 80/100 mesh. The maximum operating temperature for OV-101 in 350
°C. Use of other phase materials with maximum operating temperatures closer to the 290 °C
procedure temperature may result in column bleed and a shift in the base line. A base line shift will
affect integration of the higher cyclics and linears.

Recorder-Integrator (1 MV)
Hewlett-Packard Model 3390 A or equivalent, for data acquisition.

Glass Plates
0.89 mm thick, for curing the wet formed-in-place sealant (see Figure 1).

Date Action Revisions
2000 08 30 Revised Editorial — no technical change A. Cockman
2000 05 22 Editorial — no technical change A. Cockman
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Teflon Slab (see Figure 1)

Humidity Chamber
A humidity chamber for curing samples, or a controlled laboratory environment with a relative
humidity of 40 to 60 %.

Wrist-Action Mechanical Shaker
VWR Catalog Number 57040-027 or equivalent.

Vials
Flint glass, 30 mL, VWR Catalog Number 66011-165 or equivalent. Screw cap, size 22-400 with
polyethylene cone liner, VWR Catalog Number 16217-067 or equivalent.

Syringe
Capabile of accurately delivering 20 + 0.1/-0.0 microlitre (no plastic elements due to solvents used).

Serum Bottles/Hypodermic Vials
Due to the volatility of pentane, the standard solution should be sealed to minimize evaporative
loss. Use capped serum bottles, Fisher Catalog Number 06406E or 1 mL disposable hypodermic
vials with septums.

Balance
Top load balance with glass draft shield capable of 0.0001 g accuracy.

Reagents
All must be reagent grade.

Silicone Standards
Polydimethylcyclosiloxanes can be obtained from base manufacturers (GE, Wacher Silicones, Huls
America or Silar).

Pentane

Dodecane
Spectral grade (99 %).

Helium
For carrier gas.
Conditioning and Test Conditions
All test values indicated herein are based on material conditioned in a controlled atmosphere of 23 +/- 2 °C

and 50 +/- 5 % relative humidity for not less than 24 h prior to testing and tested under the same conditions
unless otherwise specified.
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