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U.S. CUSTOMS AND BORDER PROTECTION

LABORATORY METHODS

CBPL 56-10

Recommended Guidelines for Characterizing

Binder Penetration in Nonwoven Textiles

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.

SCOPE AND FIELD OF 




APPLICATION
Chapter 56 of the Harmonized Tariff Schedule of the United States (HTSUS) provides for, among other commodities, wadding, felt, and nonwovens, and articles thereof.  This method provides a basis for characterizing aspects of certain nonwovens bound by a secondary substance (a nonfibrous material, such as a resin) by determining and (or) visually enhancing the presence of that substance by means of a dye or stain.  This method may facilitate differentiating between nonwovens and certain waddings as described in HTSUS Chapter 56.

The technique herein outlined is compiled from relevant sources, such as those listed in Sections 1 and 5.  This compilation is intended as a convenience to the analyst.

Section 3 does not purport to be the only possible analytical technique, however.  Other practices not listed may be effective, and the user is expected to seek additional options as dictated by the circumstances of specific samples.
1.

REFERENCES

1.1

ASTM D 5908.  “Standard Test Method for Resin Binder Distribution and Binder Penetration Analysis of Polyester Nonwoven Fabrics.”

1.2

McMeekin, L.J.  “Visualizing Structure in Nonwovens” in  Principles of Nonwovens.  Reidel, J.E. (Editor).  INDA.  Cary, NC.  1993.  Pp. 758 to 800.  Discusses use of both DuPont No. 4 and Celliton Violet 8 for fiber and binder identification in nonwovens.

1.3

Mlynar, M. “Qualitative Evaluation of Nonwoven Samples Using DuPont Fiber Identification Stain No. 4 and Microscopy,” in International Nonwovens Journal.  Vol. 9:2.  Summer 2000.  Pp. 9 to 12.

2.

REAGENTS AND EQUIPMENT

2.1

Differential Stain:  DuPont No. 4 Stain.
  The stain is a powder to be prepared by the user as needed.  See 3.1.1.

2.2

On a case-by-case basis, other stains may also afford good contrast between the fibrous component(s) and a binder [the nonfibrous element(s)].  The analyst is encouraged to investigate other stains or dyes, e.g., Celliton Disperse Violet 8 
, C.I. Basic Red 14 (see 1.1, 1.2, and 1.3).

2.3

Appropriate glassware; hotplate.

2.4

Stereomicroscope and (or) polarizing light microscope (PLM).

2.5

A computer-based image analysis system to include appropriate devices for acquiring images of interest (microscopes, charge-couple digital (CCD) cameras, digital cameras, scanners, etc.), software applications to permit import, and storage of images, (e.g., PhotoShop), and appropriate output devices.  Specific instruments, peripherals, and software will vary both among laboratories and as technologies evolve.

3.

STAINING PROCEDURES

3.1

Use the differential stain to reveal the presence of a binder by enhancing contrast between that binder (the nonfibrous element) and the fibers comprising the sample.

3.1.1
Prepare the DuPont No. 4 stain by adding 1.0 gram of the powder to 100 mL water, or in multiples thereof.  (The quantity of stain mixed at any given time will be dictated by sample size, laboratory’s frequency of use, or similar local criteria.)  Using a hotplate, bring to a boil and boil for one minute, then cool the liquid.

3.1.2
Place a suitably sized specimen in an appropriately sized glass beaker and add 50 to 100 mL of the prepared stain.  Boil one minute, then cool.  Rinse the stained sample in running (tap) water until rinse water runs clear, then blot dry.

4.

RESULTS AND REPORTING

4.1

Examine the stained sample using an appropriate stereomicroscope or PLM.

4.1.1
When possible, refer to known samples of identical or similar construction for comparison.

4.2

Record findings, preferably by photodocumentation in conjunction with a written description of the sample, its major features, their relative locations, and (or) sketches.  Insofar as possible, note location(s) of binder: one side, both sides, penetrating entire substrate, etc.

5.

BIBLIOGRAPHY

This list is provided for general guidance and should not be considered exhaustive.  The user is expected to seek current references pertaining to this method.

5.1

Adanur, S.  Wellington Sears Handbook of Industrial Textiles.  Technomic Publishing, AG.  Basel, Switzerland.  1995.

See Chapter 4.8 (Pp. 141 to 154), “Nonwoven Fabrics.”  Section 3.2 discusses bonding.

5.2

Butler, I., et. al. (Editors).  The Nonwoven Fabrics Handbook.  INDA.  Cary, NC.  1999.

Brief descriptions of bonding techniques, with diagrams, Pp. 54-62.

5.3

Conference Proceedings.  International Nonwovens Technical Conference (INTC) 2001.

Joint INDA/TAPPI conference.  Baltimore, MD.  September 2001.

5.4

Grayson, M. (Editor).  Encyclopedia of Textiles, Fibers, and Nonwoven Fabrics.  Wiley and Sons.  New York.  1984.

Contains good basic discussions of binder materials and application methods.  Pp. 266 to 272 and 294 to 301.

5.5

Vaughn, E.A. (Editor).  Nonwoven Fabric Primer and Reference Sampler.  INDA.  Cary, NC.  1992 and 1998.

5.6

Weaver, W.J. (Editor).  Analytical Methods for a Textile Laboratory (Third Edition).  AATCC.  Research Triangle Park, NC.  1984.

See Pp. 108 to 109 for a brief summary of nonwovens production processes and characteristics.  Also contains a discussion of qualitative spot tests (Chapter 8, Pp. 155 to 206) and an extensive bibliography of related texts.
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	�  Available from Pylam Products Co., Inc., 2175 East Cedar St. Tempe, AZ  85281.7431.  http://www.pylamdyes.com/  Phone: 800.645.6096  Fax: 480.929.0078.


	�  Also available from Pylam Products.  See previous note.





