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US CUSTOMS AND BORDER PROTECTION

LABORATORY METHODS

CBPL 34-12

Quantitative Analysis of Mineral Oil in Gel Candles

SAFETY STATEMENT

This CBPL Method cannot fully address safety issues that may arise from its use.  The analyst is responsible for assessing potential safety issues associated with a given method at its point of use.

Before using this method, the analyst will consider all general laboratory safety precautions.  In particular, the analyst will identify and implement suitable health and safety measures and will comply with all pertinent regulations.

METHOD UNCERTAINTY

The uncertainty of measurement for this method is specific to each laboratory.

0.

Introduction

This method is based on the principle that polymers can be separated from mixtures containing a liquid component by dissolving the entire mixture and precipitating the polymer with selected solvents.  The polymer thus precipitated is filtered, and solvent is removed from the filtrate (the remaining liquid) to isolate and quantify the oil component in gel candles.

1.
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Application

Candles are provided for in Chapter 34 of the Harmonized Tariff Schedule of the United States (HTSUS).  This method applies to gel candles containing mineral oil admixed with a styrene copolymer gelling agent.  Gel candles containing mineral oil potentially are subject to antidumping.

For gel candles containing wax inclusions, the inclusions must be physically separated from the gel and analyzed by an alternate method, while the gel portion may be analyzed by this method.

2.

REFERENCES

2.1

CBPL 34-10/ASTM E 1252  “Standard Practice for General Techniques for Obtaining Infrared Spectra for Qualitative Analysis”
2.2

CBPL 34-15.  “Qualitative Analysis of Wax and Gel Candles by Infrared Spectroscopy”

3.

REAGENTS AND apparatus

Unless otherwise stated, all reagents are of technical grade or better.

3.1

n-Heptane.

3.2

Ethanol (anhydrous, denatured).

3.3

Analytical balance sensitive to 1 mg.

3.4

Heat resistant gloves.

3.5

Glass vials or disposable aluminum (Al) pans.

3.6

Beakers: 50, 250, and 600 mL.

3.7

Drying oven, preferably with air exchange, capable of maintaining 105±5 °C.

3.8

Hot plate, with a low heat setting (a steam bath may also be used).

3.9

Qualitative filter paper.

3.10

Glass stir rod.

3.11

Magnetic stir bar and plate.

3.12

Infrared spectrometer.

4.

PROCEDURE

NOTE: Duplicate quantitative analyses shall be performed for each sample candle, and results should agree within 3%.

4.1

A portion of the gel material is melted at 105 °C.  Test the melt by dipping a stirring rod into it to determine if it forms a thread.  If it does, then polymers are present, as neither waxes nor oils will form a thread from a liquid phase.

4.2

Using CBPL 34-15.  “Qualitative Analysis of Wax and Gel Candles by Infrared Spectroscopy” (2.2), obtain a spectrum of the melt in transmission mode from 4000-500 cm-1.  If sample spectrum contains a polystyrene band at ~700 cm-1 and a thread was formed from melt in 3.1, then sample may be quantitatively analyzed by this method.

4.3

Quantitative Analysis

4.3.1
In a 50-mL beaker, weigh to the nearest ±1 mg ~1 g gel.  Add ~20 mL hot heptane to dissolve.

4.3.2
In 250-mL beaker, place ~200 mL cool ethanol (enough to make final solution ratio of 10:1 ethanol:heptane), and stir magnetically.  Slowly and quantitatively, pour the hot solution from 4.3.1 into ethanol to precipitate the polymer as a white, clumpy solid.

4.3.3
Tare a 600-mL beaker.  Filter mixture from 4.3.2 through a qualitative filter, collecting filtrate into tared beaker.  Rinse the 250-mL beaker with ~40 mL boiling ethanol, and use the rinse to wash the precipitate and filter, collecting the rinse in the beaker containing the filtrate.

4.3.4
Carefully evaporate the solvent from the filtrate on a hot plate.  Take care to avoid bumping.  Dry to constant weight in 105 °C oven, and subtract the beaker tare to obtain the mass of the oil residue.

4.4

Obtain an IR spectrum (2.2) of the oil residue to verify the presence of only absorption bands due to aliphatic hydrocarbons (no band at ~1600 or 700

cm-1).

5.

EXPRESSION OF RESULTS

5.1

Calculate the percent petroleum oil, %HCt, in the sample using
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Average duplicate samples, and record results to the nearest 0.1%.

6.

Test Report

6.1

Report results according to agency policy.
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