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U.S. CUSTOMS AND BORDER PROTECTION

LABORATORY METHODS
CBPL METHOD 34-07

Quantitation of Paraffin in Beeswax and Other Waxes

by High Temperature Capillary Gas Chromatography

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 provides for the quantitation of paraffin-type hydrocarbons in beeswax and other waxes by high temperature capillary gas chromatography and for the subsequent determination of the amount of paraffin added to beeswax and other waxes.  It utilizes a high temperature capillary gas chromatograph with an autosampler injecting a low concentration of sample onto a high temperature capillary column with a flame ionization detector to provide data for the quantitation of total paraffin- type hydrocarbons in beeswax and other waxes.  This method provides adequate chromatographic resolution to clearly separate the even n-alkanes from the odd n-alkanes and most of the branched alkanes.  An n-alkane internal standard is chosen such that it does not co-elute with any compounds normally present in the wax sample being analyzed.  Formally, this is a standard addition gas chromatographic quantitative method with an internal standard.

While this method has many general uses, it has been developed to specifically provide for the quantitation of the total amount of paraffin of petroleum origin that has been added to a natural beeswax sample.  The total paraffin-type hydrocarbons in each sample in a set of reference samples and the analysis sample are determined.  The average of the total amount of paraffin-type hydrocarbons in the set of reference samples is then subtracted from that in the analysis sample to develop an assessment of the total amount of petroleum based paraffin that had been added to the analysis sample.

1.

SCOPE AND FIELD OF 




APPLICATION

This capillary gas chromatographic standard additions method with internal standards is designed to quantitate the total paraffin-type hydrocarbons present in beeswax and other waxes.  This method is applicable to paraffin-type hydrocarbons in waxes which span the n-alkane range from n-C20 through n-C39.

This method is applicable to the determination of the total amount of paraffin-type hydrocarbons in a wax sample.  These results can then be used to determine the total amount of paraffin wax added to articles of wax containing only beeswax and/or paraffin.

The absolute accuracy of this method is dependent upon the reference standards selected.  The best references are the exact component beeswax and paraffin used in formulating the analysis sample.  In their absence, the best obtainable representative standards must be used.  This method can also be used to qualitatively detect the presence of waxes other than paraffin and beeswax in articles of wax by comparison with other reference chromatograms.

2.

DELETED

3.

DELETED

4.

DEFINITIONS

4.1

Beeswax:  Beeswax is the wax of bees in the genus Apis, including the European bee A. mellifera, and the Asiatic species A. dorsata, A. florea, and A. Indica.

4.2

Laboratory sample:  The laboratory sample is the sample as received in the laboratory for analysis by this method.

4.3

Analysis sample:  The analysis sample is that portion of the laboratory sample that has been selected for preparation into a stock solution from which the test portion will be drawn and analyzed.

4.4

Reference sample:  A reference sample is a laboratory reference sample that the laboratory analyzes by this method and whose results are used for comparison to the results of the analysis of the analysis sample by this method.

4.5

Paraffin:  Paraffin is the hydrocarbon waxy portion of a petroleum crude oil that covers the n-alkane range from n-C20 through n-C39.

4.6

Paraffin-type hydrocarbons:  Paraffin-type hydrocarbon is the hydrocarbon waxy portion of a wax that covers the n-alkane range from n-C20 through n-C39.

5.

PRINCIPLE

This analysis method consists of the performance of each of the following steps in the listed order.

5.1

Selection of a representative portion of the analysis sample.

5.2

Preparation of the analysis sample stock solution.

5.3

Selection of a representative portion of each reference sample.

5.4 
Preparation of each reference sample stock solution.

5.5

Preparation of the internal standard stock solution.

5.6

Preparation of the standard additions analytical solutions.

5.7

Gas Chromatographic analysis of the standard additions analytical solutions.

5.8

Calculations.

5.8.1
Calculation of the mass percent of paraffin-type hydrocarbons in the analysis sample.

5.8.2
Calculation of the mass percent of paraffin-type hydrocarbons in each reference sample.

5.8.3
Calculation of the mass percent of added paraffin in the analysis sample.

5.9

Report the results of analysis.

6.

DELETED
7.

REAGENTS AND MATERIALS

7.1

General.

7.2

Products used in their commercially available form.

7.2.1
Toluene (T).

7.2.2
Chloroform.

7.2.3
Beeswax, Paraffin, n-C40H82 (or other suitable alkane for an internal standard such as n-C19H40).

7.2.4
Compressed gasses:  Compressed gas cylinders of air and hydrogen of a purity suitable for high-resolution gas chromatography.  Air and hydrogen are used for the flame ionization detector (FID) and hydrogen is used for the carrier gas in the GC.

7.3

DELETED
7.4

Solutions with defined concentrations.

7.4.1
Standard analysis sample volumetric solution.

7.4.1.1
Definition: Analysis Sample (AS).  This solution is the stock volumetric solution of the analysis sample in toluene prepared to a defined concentration.

7.4.1.2
Expression of concentration:  The analysis sample shall be dissolved in toluene to a total volume of 100.0 mL and a final concentration of 0.75 +/- 0.05 mg/mL.

7.4.2
Standard reference sample volumetric solution.

7.4.2.1
Definition:  Reference Sample (RS).  This solution is the stock volumetric solution of the reference sample in toluene prepared to a defined concentration.

7.4.2.2
Expression of concentration:  The reference sample shall be dissolved in toluene to a total volume of 100.0 mL and a final concentration of 0.75 +/- 0.05 mg/mL.

7.4.3
Standard internal standard volumetric solution

7.4.3.1
Definition: Internal Standard (IS):  This solution is the stock volumetric solution of the internal standard in toluene prepared to a defined concentration.

7.4.3.2
Expression of concentration:  The internal standard shall be dissolved in toluene to a total volume of 100.0 mL and a final concentration of 0.50 +/- 0.05 mg/mL.

7.4.4 Standard Paraffin volumetric solution.

7.4.4.1
Definition: Paraffin Standard (PS)

This solution is the stock volumetric solution of paraffin in toluene prepared to a defined concentration.

7.4.4.2
Expression of concentration:  The paraffin standard shall be dissolved in toluene to a total volume of 100.0 mL and a final concentration of 0.75 +/- 0.05 mg/mL.

7.4.5 Standard additions volumetric solutions.

7.4.5.1
Definition: Standard Additions Standards (SAS).  These solutions are the analytical volumetric solutions for the complete set of standard additions with internal standards in toluene prepared to defined concentrations.

7.4.5.2
Expression of concentration:

Preparation of SAS vials

	#
	AS or RS (μL)
	PS (μL)
	IS (μL)
	T (μL)
	V (μL)

	1
	1000
	0
	350
	400
	1750

	2
	1000
	100
	350
	300
	1750

	3
	1000
	200
	350
	200
	1750

	4
	1000
	300
	350
	100
	1750

	5
	1000
	400
	350
	0
	1750


Final concentrations in the SAS vials

	#
	AS or RS (mg/mL)
	PS (mg/mL)
	IS

(mg/mL)

	1
	0.4286
	0.000
	0.1000

	2
	0.4286
	0.04286
	0.1000

	3
	0.4286
	0.08571
	0.1000

	4
	0.4286
	0.1286
	0.1000

	5
	0.4286
	0.1714
	0.1000


7.4.6
DELETED
7.5

DELETED
7.6

Neutral alumina Brockman activity I or II.

7.7

Glass wool.

7.8

Heptane, spectro-grade.

8.

APPARATUS

8.1

Gas chromatograph and data system:  H/P Model 5890 Series II gas chromatograph (GC), equivalent or better, with a HP 3396 integrator or Chemstation data system, equivalent or better, and an H/P 7673 autosampler, equivalent or better.

8.1.1
Compressed gas cylinders:  Air and hydrogen are used for the flame ionization detector (FID) and hydrogen is used for the carrier gas in the GC.

8.2

Capillary column:  12 meter SGE HT5 (5% phenyl polysiloxane-carborane) fused silica column, 0.25 mm inner diameter, 0.1 micron film thickness, equivalent or better.

8.3

Volumetric flask:  100 mL, 50ml.

8.4

Variable volume volumetric pipette:  Eppendorf, equivalent or better, 100 μL and 1000 μL with tips.

8.5

Analytical balance sensitive to 0.1 mg.

8.6

Solution vials:  glass, 20 mL scintillation counter vials with plastic screw closures.

8.7

Autosampler vials:  2 mL clear glass GC autosampler vials with either screw or crimp closures.

8.8

Water bath.

8.9 

Spatula.

8.10

Knife.

8.11

Coping saw.

8.12

Any container capable of being sufficiently heated such that a wax sample placed within it will melt and whose volume is at least twice the volume of the quantity of the wax sample being melted.

8.13

Vortex Mixer.

8.14

Disposable 10 mL serological glass pipette with top cut off at the 1 mL marking but below taper.

9.

SAMPLING AND SAMPLES

9.1

Definitions.

9.1.1
Laboratory sample:  The laboratory sample is the sample as received in the laboratory.

9.1.2
Test sample:  The test sample is either the analysis sample stock solution or the reference sample stock solution.

9.1.3
Test portion:  The test portion is that portion of either the analysis sample or the reference sample that is drawn for actual analysis.

9.2

Sampling:  The laboratory sample and all laboratory reference samples are official samples obtained by one or more Customs Officers.

9.3

Preparation of the test, reference, and internal standard samples:  Two preparations are provided for obtaining a test sample from a laboratory sample or a reference sample from a laboratory reference sample.  Either may be used in the general case; however, if sample inhomogeneity is either encountered or suspected, procedure 9.3.1 “Preparation of the test sample by melting,” shall be used.

9.3.1
Preparation of the test sample by melting:  The entire laboratory sample or laboratory reference sample is melted in a container of at least twice the volumetric capacity of the sample.  Upon complete melting, the sample is stirred and an aliquot of approximately 20 mL is poured into a glass 20 mL vial.

9.3.2
Preparation of the test sample by slicing a portion and melting the long axis of the laboratory sample or laboratory reference sample is determined and measured.  The sample is cut perpendicular to the long axis in thirds with a knife or saw.  A slice 1 cm in length, cut perpendicular to the long axis, from the middle of each third is obtained.  The three slices are placed in a container of at least twice their volume, melted in a water bath at a temperature of approximately 90 °C, and stirred.  An aliquot consisting of either the entire quantity, if it does not exceed 20 mL, or a representative and approximate 20 mL portion, of the sample is poured into a glass 20 mL vial.

9.3.3
Preparation of the internal standard sample by melting:  The entire internal standard sample is melted in a container of at least twice the volumetric capacity of the sample.  Upon complete melting, the internal standard sample is stirred and an aliquot of approximately 20 mL is poured into a glass 20 mL vial.

10.

PROCEDURE

10.1

Safety precautions:  Normal and established safety precautions shall be observed when handling the chemicals and working with the instrumentation specified in this method.

10.2

Stock solution preparations.

10.2.1
Preparation of the analysis sample (AS) stock solution from the test sample.  Melt the test sample in its vial.  When the test sample is completely molten, vortex it for ten seconds.

With the mass of the sample determined to 0.1 mg, transfer approximately 75 mg of the molten test sample from either section 9.3.1 or 9.3.2 into a 100-mL volumetric flask.  Fill this flask approximately half-full with toluene.  Warm the flask gently in a water bath until the wax dissolves, then allow it to cool to room temperature and add additional toluene up to the mark.

If this section (10.2.1) analysis sample stock solution fails to qualify per the criteria listed in section 10.2.6.1.1.2, then the analysis sample stock solution must be prepared by the procedure in section 10.2.6.1.1.3.

10.2.2
Preparation of the reference sample (RS) stock solution from the reference sample.  Melt the reference sample in its vial.  When the reference sample is completely molten, vortex it for ten seconds.

With the mass of the sample determined to 0.1 mg, transfer 75 mg of the molten reference sample from either section 9.3.1 or 9.3.2 into a 100 mL volumetric flask.  Fill this flask approximately half-full with toluene.  Warm the flask gently in a water bath until the wax redissolves, then allow it to cool to room temperature and add additional toluene up to the mark.

10.2.3 Preparation of the internal standard (IS) stock solution from the internal standard sample.  With the mass of the sample determined to 0.1 mg, transfer approximately 50 mg of the internal standard, C40H82, into a 100 mL volumetric flask.  Fill this flask approximately half-full with toluene.  Warm the flask gently in a water bath until the sample redissolves, then allow it to cool to room temperature and add additional toluene up to the mark.

10.2.4
Preparation of the paraffin standard (PS) stock solution from the paraffin standard sample.  Melt the paraffin standard sample in its vial.  When the paraffin standard sample is completely molten, vortex it for ten seconds.

With the mass of the sample determined to 0.1 mg, transfer 75 mg of the molten paraffin standard sample into a 100 mL volumetric flask.  Fill this flask approximately half-full with toluene.  Warm the flask gently in a water bath until the sample re-dissolves, then allow it to cool to room temperature and add additional toluene up to the mark.

10.2.5
Preparation of the test portion standard additions solutions (SAS) with internal standards.  For each analysis sample, prepare the set of five GC autosampler vials using the stock solutions prepared in section 10.2 and the volumetric quantities from the table in section 7.4.5.2.

10.2.6
Gas chromatographic procedure

10.2.6.1
General procedure

10.2.6.1.1  Qualifying procedure for the analysis sample.

10.2.6.1.1.1  Qualitative Gas Chromatography:  Using the gas chromatograph, autosampler, data system, gasses, and columns, as described in section 8.1, 7.2.4, and 8.2, run a 2.0 μL Injection of a solution containing 1.0 mL of the analysis sample (AS) or reference sample (RS) stock solution as described in section 10.2.1 and 10.2.2, respectively, plus 750 μL of toluene, using the GC instrumental conditions as described in the following section 10.2.6.2.

10.2.6.1.1.2  Qualification criteria:  If the 10.2.6.1.1.1 qualifying chromatogram indicates that the paraffin-type hydrocarbons lie entirely within the n-alkane range C-20 through C-39 and there are not any other significant non-alkane/non-alkene compounds within this range (as would be indicated by the absence of a group of large peaks at ~n-C40, n-C38 and n-C36 retention times with n-C36 peak the smallest of the three), this analysis or reference sample is then considered to lie within the scope of this method and is now considered to be a qualified analysis or reference sample.

If the qualifying chromatogram in 10.2.6.1.1.1 indicates that the paraffin-type hydrocarbons lie entirely within the n-alkane range C-20 through C-39 and there are other significant non-alkane/non-alkene compounds within this range (as would be indicated by the presence of a group of large peaks at ~n-C40, n-C38 and n-C36 retention times with n-C36 peak being the smallest of the three), then this analysis or reference sample must be cleaned-up by the procedure in 10.2.6.1.1.3 before it can be considered to lie within the scope of this method and become a qualified analysis or reference sample.

10.2.6.1.1.3  Sample clean-up procedure to obtain a qualified analysis sample (AS) or reference sample (RS) stock solution.  With the mass of the sample determined to 0.1 mg, quantitatively transfer approximately 37.5 mg of the molten test sample, dissolved in 3 mL of hot heptane (rinse container with two additional aliquots of hot heptane ~1mL each) additional, onto a small liquid chromatographic column (see 8.14) containing 2 gm of neutral alumina.

Note:  immediately prior to elution column should have ~5 mL of hot heptane passed through it without going to dryness.  Elute with 10 mL of hot (greater than 90°C) heptane into a 50 mL volumetric flask.  Alkanes through n-C44 will elute under these conditions.

Fill the flask ~3/4 full with toluene.  Warm the flask gently in a water bath until the wax dissolves, then, allow it to cool to room temperature and add additional toluene up to the mark and mix.  The contents of the 50 mL volumetric flask are the analysis sample (AS) or reference sample (RS) stock solution.

10.2.6.1.2  General procedure for a qualified sample:  Using the gas chromatograph, autosampler, data system, gasses, and columns, as described in section 8.1, 7.2.4, and 8.2, run the test portion standard additions solutions with internal standards samples that were prepared in GC autosampler vials as described in section 10.2.5, using the GC instrumental conditions as described in the following section 10.2.6.2, and following the test sample run sequence as described in section 10.6.2.3.

10.2.6.2
GC instrument operating parameters:  The following instrument parameters provide excellent resolution with the GC, autosampler, integrator, and column listed in section 8.1, 8.1.1, and 8.2.  The use of other instruments, columns, and data systems will require that these parameters be modified.

10.2.6.2.1  Initial temperature:  80°C.

10.2.6.2.2  Initial time:  0.0 minutes.

10.2.6.2.3  Oven ramp rate:  15°C per minute.

10.2.6.2.4  Final temperature:  360°C.

10.2.6.2.5  Final time:  5 minutes.

10.2.6.2.6  Injection temperature:  330°C.

10.2.6.2.7  Detector temperature:  370°C.

10.2.6.2.8  Carrier gas:  Hydrogen.

10.2.6.2.9  Column head pressure:  20 psi, hold for 15 minutes, then increase at 0.5 psi/minute.

10.2.6.2.10  Injection mode:  Splitless.

10.2.6.2.11  Purge time on:  1.00 minute.

10.2.6.2.12  Purge time off:  0.01 minute.

10.2.6.2.13  Injector:  Autosampler.

10.2.6.2.14  Injection volume:  2 μL.

10.2.6.2.15  Injection liner:  4mm split/splitless with silanized glass wool in the center.

10.2.6.2.16  First syringe rinse:  Chloroform.

10.2.6.2.17  Number of first washes:  5.

10.2.6.2.18  Second syringe rinse:  Toluene.

10.2.6.2.19  Number of second washes:  5.

10.2.6.2.20  Integrator time off:  0.0 minutes.

10.2.6.2.21  Integrator time on: 4.0 minutes.

10.2.6.2.22  Chart speed:  1.0 inch per minute.

10.2.6.3
Test sample run sequences.

10.2.6.3.1  Test sample duplicate run sequence.

	Autosampler

Vial Position
	Vial description

	1
	Toluene

	2
	SAS vial # 1

	3
	SAS vial # 2

	4
	SAS vial # 3

	5
	SAS vial # 4

	6
	SAS vial # 5

	7
	Toluene

	8
	SAS vial # 1

	9
	SAS vial # 2

	10
	SAS vial # 3

	11
	SAS vial # 4

	12
	SAS vial # 5

	13
	Toluene


10.2.6.3.2  Comprehensive test sample duplicate run sequence.

	Autosampler

Vial Position
	Vial description

	1
	Toluene

	2
	Toluene

	3
	SAS vial # 1

	4
	Toluene

	5
	SAS vial # 2

	6
	Toluene

	7
	SAS vial # 3

	8
	Toluene

	9
	SAS vial # 4

	10
	Toluene

	11
	SAS vial # 5

	12
	Toluene

	13
	SAS vial # 1

	14
	Toluene

	15
	SAS vial # 2

	16
	Toluene

	17
	SAS vial # 3

	18
	Toluene

	19
	SAS vial # 4

	20
	Toluene

	21
	SAS vial # 5

	22
	Toluene


10.3

Blank test:  If any chromatographic peak beyond the retention time for the alkane n-C16 for a toluene sample from autosampler vial position # 1 or # 13 in 10.2.6.3.1, “test sample duplicate run sequence,” is greater in area than 0.1 percent of the n-C40 internal standard peak area, then either the sequence shall be re-run until this criterion is satisfied, or 10.2.6.3.2, “comprehensive test sample duplicate run sequence,” shall be used.

10.4

Check test:  The chromatographic system is considered to be adequate if baseline resolution is obtained with the operating parameters specified in 10.2.6.2, “GC instrument operating parameters,” for the n-alkane n-C39 of a petroleum paraffin wax and the internal standard n-C40.

10.5

Matching test:  If chromatographic carryover occurs from SAS vial # 1 into the chromatogram for SAS vial # 2 using 10.2.3.6.1, “Test sample duplicate run sequence,” then 10.2.3.6.2, “Comprehensive test sample duplicate run sequence,” shall be used.

10.6

Calibration:  The chromatographic resolution of the system is considered to be adequate if baseline resolution is obtained with the operating parameters specified in 10.2.6.2, “GC instrument operating parameters,” for the n-alkane n-C39 of a petroleum paraffin wax and the internal standard n-C40.

11.

EXPRESSION OF RESULTS

11.1

Method of calculation

11.1.1
Percent paraffin-type hydrocarbons
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An equation from the linear plot of the above x and y values obtained from the analysis of the prepared standard additions standards is obtained.  This equation is then solved for y = 0.  The absolute value of the intercept at y = 0 is the percent paraffin-type hydrocarbon present in the sample.

11.1.2
Petroleum paraffin added to wax:  In the formulation of wax candles and other wax articles, petroleum paraffin is frequently added to the base wax, for example beeswax, for engineering purposes.  This procedure provides a method to estimate the amount of this added paraffin.

To obtain an estimate of the amount of added petroleum paraffin contained in a laboratory sample with respect to a normal reference sample, it is necessary to subtract the amount of paraffin-type hydrocarbons in a suitable reference sample from the amount of paraffin- type hydrocarbons in the laboratory sample as determined by the results of the calculation in 11.1.1.

Two procedures are provided:  the first, 11.1.2.1, uses a measured value as determined by the results of the calculation in 11.1.1, for a suitable reference sample or set of reference samples; the second, 11.1.2.2, uses a literature or other accepted reference value for the 
amount of naturally occurring paraffin-type hydrocarbons in the reference sample.

11.1.2.1  Reference sample value procedure utilizing the results of the calculation in 11.1.1 to obtain an estimate of the percent of naturally occurring hydrocarbon in a laboratory sample.

An estimate of the amount of paraffin that has been previously added to a laboratory sample is obtained by subtracting the amount of paraffin-type hydrocarbons in the laboratory reference sample from the amount of paraffin-type hydrocarbons in the laboratory sample where both measured amounts have been determined by the results of the calculation in 11.1.1.
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where:


%HCadded
= percent C20-C39 paraffin


%HC = C20-C39 paraffin-type hydro-



carbon from 11.1.1

%Hcrv = %C20-C39 paraffin-type hydro-


carbon in a reference standard
11.1.2.2 Literature or other reference value procedure to obtain an estimate of the percent of naturally occurring hydrocarbon in a laboratory sample.  An estimate of the amount of paraffin that has been previously added to a laboratory sample is obtained by subtracting the amount of paraffin-type hydrocarbons in an authentic reference sample as determined by a literature or other reference value from the measured amount of paraffin-type hydrocarbons in the laboratory sample as determined by the results of the calculation in 11.1.1.
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where:


%HCadded = percent C20-C39 paraffin


%HC = C20-C39 paraffin-type hydro-



carbon from 11.1.1


%Hclv = % C20-C39 paraffin-type hydro-
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value
11.2

Precision:  A set of data is considered to be valid if the precision specifications in 11.2.1, 11.2.2, and 11.2.3 are satisfied.

11.2.1
Retention time precision:  Any two samples run in the same sequence shall have retention times within 0.05 min for the internal standard, n-C40.

11.2.2
Correlation coefficient precision:  The correlation coefficient of the linear plot in 11.1 shall be greater than R = 0.995.

11.2.3 A set of data is considered to be valid if duplicate injections from the same test portion have internal standard corrected signal responses that are within 5 percent of each other.

11.3 Accuracy

11.3.1
A set of data is considered to be accurate if all three of the precision statements in 11.2 are satisfied for the set of data and the result obtained from the analysis of a paraffin standard, since maintenance was last performed on the GC, is within ±5 percent of the certified value for that standard.

12.

SPECIAL CASES

This method is not applicable to any special cases outside the scope of this method.

13.

NOTES ON THE PROCEDURE

13.1

Literature values of naturally occurring hydrocarbons in beeswax vary.  One range for yellow beeswax, reported by Bennett (16.1), is 10.4 to 13.6 percent.  This method provided a value for a standard white beeswax of 13.7 percent.

13.2

The values obtained from this method are dependent on the standards used.  Paraffin added to beeswax often has C27H56 as the predominant hydrocarbon.  It can also be a lower or higher hydrocarbon.  This method accounts for these differences.

13.3

If the paraffin peaks overlap the C40H82 peak, which elutes after the naturally occurring n-alkanes, but before esters, then a different internal standard must be used.

13.4

For the beeswax candles used in the development of this method, it was observed that their observed inhomogeneity was approximately 10 percent, relative standard deviation (RSD).  When the same test portion of a beeswax candle sample was analyzed it was observed that the range of obtained results was ~5 percent RSD.  We thus note that considerable importance must be directed toward efforts to obtain representative test and reference samples from the supplied laboratory sample and laboratory reference sample.  The two preparation procedures described in section 9.3.1 and 9.3.2 are provided to assist in these efforts.

13.5

This method is applicable to the analysis of paraffin-type hydrocarbons in waxes that span the n-alkane range from n-C20 through n-C39.  Literature values and our experience indicate that the range of paraffin-type hydrocarbons typically found in beeswax are primarily the odd n-alkanes from n-C23 through n-C35 with a small amount of even n-alkanes and n-alkenes, although exceptions may exist.

14.

TEST REPORT

The test report for a laboratory sample, shall report, at a minimum, the percent paraffin-type hydrocarbons present in the test portion of the laboratory sample.  If the test report also reports the percent added paraffin in a laboratory sample, the test report shall also report both the percent paraffin-type hydrocarbons present in the laboratory sample and the percent paraffin-type hydrocarbons present in the reference (for example, beeswax) reference sample.

15.

DELETED
16.
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DELETED
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