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SEMI G29-1296F (Reapproved 0811)
TEST METHOD FOR TRACE CONTAMINANTS IN MOLDING
COMPOUNDS

This Standard was technically approved by the Assembly & Packaging Global Technical Committee. This
edition was approved for publication by the global Audits and Reviews Subcommittee on July 1, 2011.
Available at www.semiviews.org and www.semi.org in August 2011; originally published in 1986; previously
published September 2002.

NOTICE: This Document was reapproved with minor editorial changes.

1 Purpose

1.1 This Specification defines the test method for determination of extractable trace contaminants in molding
compound.

2 Scope

2.1 This Test Method is suitable for all molding compound materials and may be used by supplier and customers to
determine the trace contaminants in molding compound.

NOTICE: SEMI Standards and Safety Guidelines do not purport to address all safety issues associated with their use.
It is the responsibility of the users of the Documents to establish appropriate safety and health practices, and determine
the applicability of regulatory or other limitations prior to use.

3 Referenced Standards and Documents
3.1 ASTM Standards'
ASTM D1193 — Specification for Reagent Water
I ASTM D4327 — Test Method for Anions in Water by Chemically Suppressed Ion Chromatography
NOTICE: Unless otherwise indicated, all documents cited shall be the latest published versions.

4 Method Summary

4.1 Plastic molding compound material is molded, ground to a defined mesh size, and placed into a sealed extraction
vessel with deionized water. Extraction is carried out at 120 + 2°C for 48 hours. The extract is analyzed for both
anionic and cationic impurities.

5 Sample Preparation

5.1 Samples of molding compound materials may be obtained from either standard molding operations, or prepared
in the laboratory.

5.1.1 Samples from molding operations may include mold runners post-cured according to manufacturer’s
recommendations.

5.1.2 To secure a sample in the laboratory, spread a thin layer of uncured compound in a dedicated clean Teflon-
coated container. Cure and post-cure the compound material according to manufacturer’s recommendations.

5.2 Crush the cured material using a suitable grinding apparatus, such as Spex mixer-mill No. 8000, or equivalent.

NOTE 1: The grinder used must not generate excess localized heat, or else sample decomposition and erroneous results may be
generated.

NOTE 2: Addition of liquid nitrogen is a suitable method for eliminating undesirable thermal decomposition during grinding.

! ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, USA; Telephone: +1.610.832.9585, Fax: +1.610.832.9555,
http://www.astm.org
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5.3 Remove the ground compound and sieve it. Collect for analysis the portion which passes through a 40 mesh size,
but is retained on a 100 mesh size screen. This particle size is best suited for adequate extraction of impurities.

5.4 Weigh 10 £ 0.1 grams of the powdered material and place in an extraction vessel. Parr bombs with Teflon liners

are suitable extraction vessels. Add 100 mL deionized water. Prepare blank extraction vessel by processing it in the

same manner as your sample. Weigh the sealed bombs and record their weights. Place the sealed bottles on their sides
I inanoven at 120 £ 2°C for 48 hours.

NOTE 3: Certain compounds may require addition of reagent grade methanol 10% (V:V) to enhance wetting.

I 5.5 At the completion of 48 hours of extraction, allow the bombs to cool to room temperature and reweigh. If the
weight loss exceeds 0.5 grams the sample should not be used for analysis. Portion of this extract may be used to
generate pH and conductivity data. Anion analysis may be performed using ion chromatography or specific ion
electrodes. Cation analysis may be conducted using atomic absorption, plasma spectrometry, or ion chromatography.

NOTE 4: It is important to avoid contamination with particulate matter in the extract used for the analysis by AA, ICAP, or IC.
This procedure addresses determination of extractive species only.

6 Instrumentation Techniques
6.1 Measurement of Conductivity

6.1.1 Apparatus — Conductivity Meter Model RC1682 with microconductivity cell, industrial instruments, or
equivalent.

6.1.2 Measurement — Measure conductivity of the sample and black solutions. Calculate the specific conductance
of sample using the following equation:

Li=(L.— Ly K
where:
L, = Specific conductance, S cm™!
L. = Conductance of extract, S

L, = Conductance of the blank

K = Conductivity cell constant

6.2 Measurement of pH

6.2.1 Apparatus

6.2.1.1 pH meter (Orion, Model 601, or equivalent)
6.2.1.2 pH standard solutions

6.2.2 Measurement — Adjust pH meter indicator by using standard solutions. Remove the electrodes with de-ionized
water and dry with clean filter paper. Place the electrodes into the molding compound extract. Allow the meter to
equilibrate. Record the pH value.

6.3 lon Specific Electrodes — lon-specific electrodes may be used for the determination of chloride, bromide, sulfate,
and phosphate. A separate specific electrode for each ion is required and, in some instances, a reference electrode may
be necessary to complete the test. Individual standards are needed for each ion tested. Methodology recommended by
the manufacturer for each ion specific electrode should be closely followed. Measured concentrations corrected for
blank value should be compared to the known standards in the range 0.1 to 100 ppm. Chloride and bromide are usually
determined, using a solid state single electrode. Determination of sulfate and phosphate ions may require use of
additional buffers and a titration.

6.4 Determination of Sodium, Potassium, and Antimony Using Atomic Absorption
6.4.1 Apparatus — Atomic absorption spectrophotometer.

6.4.2 Standard Solutions

6.4.2.1 Sodium standard solutions 0.1, 0.2, 0.4, 0.6, 0.8, 1.0 ppm.
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