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INTERNATIONAL
Standard Test Method for
Quantitating Volatile Extractables in Microwave Susceptors
1
Used for Food Products
This standard is issued under the fixed designation F 1308; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope TABLE 1 Analyte Recovery Without Microwaving

1.1 This test method covers complete microwave suscep- Within
¢ P P Compound (A ’\RAEZ%VEE/VO Laboratory Var?a:/tilrigl/l % Note(s)?
ors. . o * 7 Variability, % :

1.2_ This test method covers a procedure for quantitating = 5 977 _— 90
volatile compounds whose identity has been established aru%utoxy-emanm 4 98.7 6.7 84 1
which are evolved when a microwave susceptor sample iQib;tyl Ether 5 109.7 165 23.7

H s Dodecane 3 101.1 10.7 10.7 1,2
tested under simulated use condltlons._  oFurfural A 997 117 o 1

1.3 This test method was collaboratively evaluated with aryran- 3 100.0 14.1 164 1,3
variety of volatile compounds (see statistical evaluation). For 2-Methanol
compounds other than those evaluated, the analyst shoufifouy! Alcohel 4 96.0 = ro 4

p - oe e Y thylene 5 103.5 16.7 22.6
determine the sensitivity and reproducibility of the method by  chioride
carrying out appropriate spike and recovery studies. Théé-lpropam' g lgg-g 1;-;4_) 15-2 4
. . . yrene . . .
analyst is referred to Practice E 260 for guidance. 22 4 l, 102.7 9.9 109 4

1.4 For purposes of verifying the identity of or identifying overall 101.1 11.6 14.4
unknown volatile compounds, the analyst is encouraged t0 4 ;= number of laboratories submitting data on compound.
incorporate techniques such as gas Chromatography/mass speéNotes: Collaborating laboratories provided the following reasons for not sub-
: itting data on a particular analyte:
troscqpy, gqs chrqmatpgraphy/mfrared spectroscopy, or Othé]ll. The analyst felt interaction was occurring among various analytes and spent
techniques in conjunction with this test method. several days investigating. The laboratory manager refused to allow additional
1.5 A sensitivity level of approximately 0.025 pgAnis  time for collaborative study. - .
achievable for the compounds studied in Table 1. Where Othesl;]izkeTnl:&tir::Iyst questioned the solubility of the analyte and did not add to the
compounds are being quantitated and uncertainty existS OVers. a fresh standard was not prepared fresh daily. This compound degrades
method sensitivity, the analyst is referred to Practice E 260 fomias$Lab'y inl Wtater in 24 h-d Db G ittorf b Ala R
LIl . . 4. The analyst experienced coelution of peaks under conditions of collaborative
procheddures on determining sensitivity of chromatographicqy on hisfher particular system.
methods.

1.6 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the T 402 Standard conditioning and testing atmospheres for
responsibility of the user of this standard to establish appro- paper, board, pulp handsheets, and related protiucts

priate safety and health practices and determine the applica- TIS 808 Equilibrium relative humidities over saturated salt
bility of regulatory limitations prior to useSpecific safety solutioné

hazards statements are given in Notes 1, 3, and 4.

3. Terminology

3.1 Definitions:

2.1 ASTM Standards: 3.1.1 microwave susceptotsa packaging material which,

E 260 Practice for Packed Column Gas Chromatography when placed in a microwave field, interacts with the field and

F 1317 Test Method for Calibration of Microwave Ovéns provides heating for the products the package contains.

2.2 TAPPI Standards: 3.1.2 volatile extractables-those chemical species which
are released from the microwave susceptor and can be detected
in the headspace under conditions simulating those under
which the susceptor is used. Extractability does not necessarily

2. Referenced Documents

1 This test method is under the jurisdiction of ASTM Committee F-2 on Flexible
Barrier Materials and is the direct responsibility of Subcommittee F02.30 on Tes
Methods.

Current edition approved Oct. 10, 1998. Published January 1999. Originally
published as F 1308 — 90. Last previous edition F 1308 — 94. —

2 Annual Book of ASTM Standardgol 14.02. 4 Available from the Technical Association of the Pulp and Paper Industry, P.O,
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mean migration of the extractable species to the product being 7.3 Vials, ® headspace, 20 mL (actual volume 21.5 mL). To
heated on the susceptors. ensure against extraneous peaks in the gas chromatographic

traces, wash vials thoroughly and dry in a 125°C air oven for
4. Summary of Test Method a minimum & 4 h before using.

4.1 Volatile extractables are determined by subjecting a 7.4 Vial Crimp Caps °
sample of the susceptor material to microwave heating, fol- 7.5 SeptaPolytetrafluoroethylene (PTFE)/silicoh®To en-
lowed by headspace sampling and gas chromatography. Quaure that the septa are free of volatiles, cover the bottom of a
tative analysis may be carried out on a gas chromatographs-cm petri dish with septa, PTFE-polymer side up. Micro-

(GC) coupled to an appropriate detector capable of compoungave at full power for 10 min. Place microwaved septa into a
identification. Volatile extractables are quantitated by comparivacuum (greater than 29 in.) oven at 130°C for 16 h.

son with standards of known concentration. 7.6 Crimping Tool for vials*
7.7 Syringe 2 mL, gas-tight with valvé? Store syringe in

5. Significance and Use R
. . . 90°C oven between uses.
5.1 This test method is intended to measure volatile extract- 7.8 Gas Chromatograptequipped as follows:

ables that may be emitted from a microwave susceptor material 7 g 1 F|p Detector compatible with capillary columns.

during use. It may be_a useful procedur_e to assist in minimizing 7.8.2 Injector, split/splitless compatible with capillary col-
the amount of volatile extractables either through susceptop g

design or mgnu_facturing Processes. I . 7.8.3 Automated Headspace Sampler, Optiortal
5.2 Modification of this procedure by utilizing appropriate 7.8.4 Column DB-5, 30 m, 0.25-mm inside diameter, 1-um

qualitative GC detection such as a mass spectrometer in pla(ﬁ(":m thickness® or 0.32 mm® (A short piece of deactivated
of the flame ionization detector may provide identification 0f0.25-mm fuséd silica column may be placed between the
volatile extractables of unknown identity. injector and the column to serve as a guard column.)

6. Interferences 7.8.5 Peak-Area Integration Systewpmpatible with GC
system. Alternatively, a chart recorder and hand integration can
Ee used.

7.9 Fluoroptic Thermometry Systerf

7.10 Temperature Probesigh temperaturé’

7.11 Beaker 600 mL.

7.12 Oven hot air, set for 90°C.

7.13 Stopwatch

7.14 4-Heptanone®

6.1 Gas Chromatography-Because of the potentially large
number of chemical species that can be analyzed using th
methodology, not all species will be resolved from one another
on a particular GC column under a given set of conditions.
Technigues available to the analyst to verify the identity of the
species being quantitated include retention time comparisons
using alternate GC conditions or using an alternate GC column
to verify identification. Good judgement of chromatographic

results is always importafi®” Refer to Practice E 260 for ~ /-15 Standard Solutions—Regular Method
guidance. 7.15.1 Internal  Standard Solution (245 pg/mL

6.2 Apparatus—Because this test method is designed for4-Heptanone)—To approximately 950 mL of distilled water in

trace volatiles, and is highly sensitive, contaminants on vials® 1-L volumetric flask add 300 pL of 4-heptanone. Mix well
septa, syringes, etc. can lead to misinterpretation of result&nd dilute to volume with water.
Preparing apparatus properly and carrying out blank determi-
nations as specified in the procedure is essential to minimize
this pOSSIb"Ity' 8Vials from Shamrock Glass Co., 200 N. Delaware Ave., Seaford, DE 302
629-5500 (Catalog No. 667601) or from Chemical Research Supplies, P. O. Box
7. Apparatus and Reagems 888, Addison, IL 60101 or equivalent vials have been found suitable for this
7.1 Microwave Oven-Calibrated, 70& 35 W, no turn-  purpose.
table. See Test Method F 1317. Vial crimp caps from Shamlrock Glasg Co., Catalog No. 778704 or from
72 H iditv Ch b d 50 % RH d 23°C Hewlett Packard Computer Supplies Operation, PO Box 62124, San Francisco, CA
7'2 1 ;ml |Fy am inSODerate at 0 an h d 94162, Catalog No. 07675-120625 or equivalent have been found suitable for this
2. equirements for constant temperature-humidityurpose.
chambers and equ”ibrium relative humidities over saturated *°Septa from Shamrock Glass Co., Catalog No. 778173A or Hewlett-Packard

salt solutions are outlined in TAPPI Methods T 402-om-88. an omputer Supplies Operation, Catalog No. 5080-8726 or equivalent have been
! ound suitable for this purpose.

TIS 808-03. 11 Crimping tools from Supelco Inc., Belefonte, PA 16823, Catalog No. 33280.
12 syringes from Alltech, 2051 Waukegan Rd., Deerfield, IL 60015, Catalog No.
050034 or equivalent have been found suitable for this purpose.
SMcCown, S. M., and Radenheimer, P., “An Equilibrium Headspace Gas **The Hewlett-Packard Model No. 19395A or equivalent has been found
Chromatographic Method for the Determination of Volatile Residues in Vegetablesuitable for this purpose.
Oils and Fats,'LC/GC, Vol 7, No. 11, 1989, pp. 918-924. 4Columns from J and W Scientific, 91 Blue Ravine Rd., Folsom, CA
®McNeal, T. P., and Breder, C. V., “Headspace Gas Chromatographic Determi95630-4714, Catalog No. 122-5033 or equivalent has been found suitable for this
nation of Residual 1,3-Butadiene in Rubber-Modified Plastics and Its Migrationpurpose.
from Plastic Containers Into Selected Fooddgurnal of the Association of 15 Catalog No. 123-5033 from J and W Scientific.
Analytical ChemistsVol 70, No. 1, 1987, pp. 18-21. 16 Luxtron Model 750 available from Luxtron Inc., 106 Terra Bella Ave.,
“McNeal, T. P.,, and Breder, C. V., “Headspace Sampling and Gas-SolidMountain View, CA 90403, or equivalent has been found suitable for this purpose.
Chromatographic Determination of Residual Acrylonitrile in Acrylonitrile Copoly- 17 Luxtron Model MIH or equivalent has been found suitable for this purpose.
mer Solutions,"Journal of the Association of Official Analytical Chemjsisl 64, 18 4-Heptanone from Aldrich, 940 West St. Paul Ave., Milwaukee, WI 53233,
No. 2, 1981, pp. 270-275. Catalog No. 10, 174-5 or equivalent has been found suitable for this purpose.
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