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U.S. CUSTOMS LABORATORY METHODS

USCL Number 48-01

Determination of Mechanical Pulp in Newsprint

by the Strelis Method Using an Image Analyzer

SAFETY STATEMENT

This USCL 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
This method is an application of the image analyzer (IA) to the microscopic determination of mechanical woodpulp in newsprint by the Strelis Method (2.1, 2.2).  Newsprint, classified under the Harmonized Tariff Schedule of the United States (HTSUS) subheading 4801.00.00, must contain at least 65 percent by weight of woodpulp obtained by a mechanical process, and must meet other physical specifications as provided for in Note 3 of Chapter 48, Section X of the HTSUS.

1.

PRINCIPLE
Currently, the Strelis Method is used to determine the percentage of woodpulp fibers.  This method consists of staining the woodpulp fibers with the Herzberg stain and counting them using a microscope, a process that is tedious and eye straining.

The IA includes computerized microscopical accessories, which automate certain mechanical manipulations and related calculations.  The following is an adaptation of the Strelis Method using the IA, which proves to be fast and accurate.

2.

REFERENCES
2.1

TAPPI T 401.  “Fiber Analysis of Paper and Paperboard.”

2.2

Strelis, I.  “Improved Method for the Fiber Analysis of Newsprint.”  Pulp and Paper Reports (P.P.R.) No. 4.  Pulp and Paper Institute of Canada.  Pointe Claire, Quebec, Canada.

3.

METHOD
3.1

Apparatus
3.1.1 
Image analysis system composed of the following:

a.

Polarized light microscope with 20X objective lens

b.

Software that can perform counts, area and distance measurements, etc. (for example: the Bioquant System IV, the Meg-M Video Counting & Densitometry, or others)

c.

Hardware including a PC with hard disk and floppy disk drives, CGS, EGA, or VGA board, color graphics monitor (high resolution), color video camera, digitizing pad, and printer

3.1.2
Ordinary laboratory apparatus such as the following:

a.

Glass slides (25 mm by 75 mm)

b.

Glass coverslips (25-mm square or 22-mm square)

c.

Dissecting needles

d.

Beakers (100 mL or 140 mL)

e.

Large test tubes (or 50-mL graduated conical polypropylene tubes with caps--Becton Dickinson Labware, Lincoln Park, NJ)

f.

Glass beads

g.

Erlenmeyer flasks (125 mL or larger)

h

Disposable pipettes (2 mL in 1/100)

I.

Pasteur pipettes

j.

Hot plate

k.

Magnetic stirrer

3.1.3
Filter paper used as cotton pulp (Carl Schleicher and Schuell Co. high quality analytical filter paper, or Whatman qualitative filter paper No. 1)

3.2

Reagents and Materials
3.2.1
Reagents:

a.

Granular Zinc chloride (ZnCl2)

b.

Iodine

c.

Potassium iodide (KI)

d.

Deionized (distilled) water

3.2.2
Stains:

3.2.2.1
Prepare the Herzberg Stain as follows:

a.

Add 25 mL of distilled water to 50 g of granular zinc chloride (ZnCl2), and dissolve by stirring with a glass rod to make Solution A.

b.

Dissolve 0.25 g of iodine and 5.25 g of potassium iodide (KI) in 12.5 mL of distilled water to make Solution B.

c.

Mix 25 mL of Solution A with the entire Solution B.

d.

Transfer to a narrow cylinder and let stand 12 to 24 hours until the solution becomes clear.

e.

Pour the clear solution into a dark colored, glass-stopper bottle, and add a few crystals of iodine.

f.

Store the solution away from light.  Prepare fresh stain every 2 or 3 months.

3.2.2.2
Graff's C and AZO stains - can be obtained from the Institute of Paper Science and Technology, 575 14th Street NW, Atlanta, GA 30318.  Phone (404) 894-5700.

URL:  http://www.ipst.edu/

3.3

Sample Preparation
Weigh out approximately 200 mg of sample and 50 mg of filter paper (cotton pulp).  The cotton pulp is used as an internal standard.  Proceed to sample preparation as instructed in 2.1 or 2.2.

Note:
A good sample defibration can also be accomplished by boiling for five minutes in a 1.0 percent-solution of NaOH.  Decant and wash 2-3 times with distilled water.  Suspend the sample in a 0.5 N solution of HCL for 5 minutes, and wash 2-3 times with distilled water.

3.4

Image Analysis System 




Preparation

3.4.1
Cut two strips of masking tape approximately 0.16 by 2.54 cm (0.063 by 1.0 inch) and paste them onto the video monitor screen to make a cross-mark that is used as cross hairs.  The cross-mark should be located at the center of the working area for a one-monitor system (Figure 1), or at the center of the screen of the video monitor for a two-monitor system.
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Figure 1
One Monitor System

3.4.2
Using the instructions found in the software manual, create a customized routine for the analysis on the computer to record the fiber counts and to execute the calculations.  Save the routine for other analyses.

4.

PROCEDURE
4.1

Deposit three drops of Herzberg stain (or two drops of Graff's C and one drop of Herzberg stain) onto the microscope slide, using a Pasteur pipette.  Place a coverslip over the sample and wait 1 to 3 minutes for the colors to develop.

4.2

Mount the slide on the microscope stage, turn to the 20X objective lens, and adjust the focus until the images are sharp on the monitor screen.  The focusing needs to be adjusted throughout the counting.  Cotton fibers will appear red (or wine red), chemical pulp fibers blue (various shades), and mechanical woodpulp yellow (or yellowish orange).

On a black-and-white monitor screen, chemical pulp fibers appear darker than cotton fibers; they can also be differentiated by their size and morphology.

Note:
An attempt should be made to identify the wood species so that a correct weight factor can be applied.  For more details on wood species identification consult 6.3 or 6.5.

4.3

Start the counting at a magnification of 200X, obtained by using the 20X objective lens and a 10X eyepiece, 2 to 3 mm from an upper corner of the coverslip and slowly move the slide horizontally.  Count cotton (red) and chemical pulp (blue) fibers, but skip the blue nonwood fibers, each time they pass through the cross-mark on the monitor screen.  Record the counts by clicking on the cursor button and by switching from one fiber to another as they appear on the screen.

4.4

Move the slide 5 mm vertically after one line is completed, and proceed with the counts in the opposite direction.  Repeat this step until the entire area of the coverslip is done.  The total fiber count should be at least 150 for each slide.  Disregard the counts from any slide that does not give a total of 150 fibers.

4.5

Continue the fiber counts until three slides are completed.  This constitutes one analysis.  Perform the calculations.  The final result for each sample is the average of three analyses.

Newsprint papers can be made of 100 percent mechanical woodpulp or a mixture of mechanical pulp and chemical pulp (mainly kraft, cellulose, and low yield or high yield sulfite).  Consequently, there are instances where unbleached low yield sulfite pulp is used in addition to kraft pulp.  Low yield sulfite pulp fibers turn green (instead of blue) in the Herzberg or Graff's C stain.  In this case, proceed with the counting of the red and blue fibers as usual.  When the slide is done, rinse it off 3 to 4 times with distilled water.  Carefully dry the slide on a water bath.

Add several drops of the azo stain to cover the fibers completely.  Wait five to 10 minutes, drain off, and add fresh azo stain (1-2 drops) to the slide.  Place a coverslip over the sample, mount the slide on the microscope stage, and count the pink fibers (low yield sulfite) as chemical pulp fibers.

5.

RESULTS

5.1

Calculations

5.1.1
Weight of chemical pulp:
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Where:


   N = counted chemical pulp fibers


WF = weight factor for chemical pulp 


   fibers

In general, 0.90 (weight factor for hemlock, spruce, and balsam fir) can be used as weight factor for chemical pulp fibers because the wood species commonly used in the manufacture of newsprints have the same or fairly close weight factors.


N′ = counted cotton fibers


1.05 = weight factor for cotton.  For a more complete table of weight factors, see 2.2 and 6.4.

This equation can also be applied when a mixture of hard and softwoods is used to make up the chemical pulp, because the weight factors are similar or so close that error in the calculation is minimal.

5.1.2
Weight of mechanical pulp:

This is the difference between the weight of the sample and the weight of chemical pulp obtained in step 1.

5.2

Calculate the percent composition by weight.

The results of this analysis are incorporated into the final laboratory report along with data obtained from other physical tests that must be performed to complete the analysis of newsprints.

5.3

DELETED.
6.

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.
6.1

TAPPI T 259.  "Species Identification of Nonwood Plant Fibers.”

6.2

Casey, James P. (editor).  Pulp and Paper: Chemistry and Chemical Technology, Third edition, Volume III.  John Wiley & Sons, Inc.  New York.  1981.

6.3

Cote, W.A., et al.  "Paper Making Fibers—A Photomicrographic Atlas.”  Technical Publication #74.  Syracuse University Press.  Syracuse, NY.

6.4

Graff, John H.  A Color Atlas for Fiber Identification.  The Institute of Paper Science and Technology (formerly The Institute of Paper Chemistry, Appleton, WI).  A.H. Vela Co.  New York.  1940.

6.5

Luniak, Bruno.  The Identification of Textile Fibers.  E. Honegger, editor.  Sir Isaac Pitman & Sons, Ltd.  London.  1953.

6.6

Parham, Russell A. and Gray, Richard L.  The Practical Identification of Wood Pulp Fibers.  TAPPI Press.  Atlanta, GA.  1982.

END

_1008577696.unknown

_1082804071.unknown

