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Repulpability of Waxed Corrugated Board

Introduction

This project was sponsored by the FBA/AF&PA Repulpable Wax Voluntary
Standards Task Force to develop a standard procedure for evaluating repulpable
wax in waxed corrugated board. The scope of the project was outlined in Dr.
Suijit Banerjee's letter to Otto Kroeschell, dated August 4, 1994 and agreed to by
Mr. Kroeschell's response of August 10, 1994. During the course of the project
changes were made to the procedures. These changes were necessary to make
the procedures workable in the IPST laboratory facilities. They were agreed
upon by Mr. Kroeschell and/or by Tom Santelli, Chairman of the task force
committee. Following is a comparison of the proposed procedure and the
procedure actually used.

Procedure Proposed Actual
No. samples tested 7 9
Pulper
Type British Disentegrator British Disentegrator
Revolutions 50,000 or as specified by CKPG 75,000
Temperature 140°F 130°F
pH 8.5 8.5
Screening
Type Bauer-McNett Classifier Summerville Fractionator
Flat Screen
Coarse Screen 10 mesh None
Fine Screen 48 mesh .010" slotted
Temperature 140°F 120-130°F
Handsheets
Sheet Mold British British
Temperature 140°F 130°F
Objective

Develop a test procedure to determine the repulpability of waxed corrugated
board. _




Conclusions

e The repulping procedure as demonstrated here can identify specific repulping
concerns of a waxed corrugated board sample. This includes wax build-up
on equipment, screening and separation concerns, sheet appearance,
stickiness, and build-up in white water systems.

e More information has to be developed and more testing done before the
procedure can be used as a yes/no criterion for waxed board repulpability.

e |t appears that any repulped corrugated board containing an appreciable
amount of wax will cause wax build-up problems on plant equipment,
regardless whether the wax is repulpable or non-repulpable.

e Some repulpable waxes build up as colloidal dispersions in white water
systems. Ways would have to found to agglomerate them if they are to be
separated by mill screening or liquid cyclone cleaning systems.

e Sheet appearance and stickiness vary with different repulpable waxes.

Recommendations

e A program should be entered to develop criteria that will determine whether
or not a waxed corrugated board is to be considered as repulpable. This
should include an extensive study of mill processing capabilities.

~® The procedure as described here can be expanded to larger scale
equipment in the IRF of IPST. This would include a larger flat screen and
use of the Formette Dynamique to produce handsheets for evaluation and
testing. The Formette would also allow for the study of white water recycle.
A project proposal for this work has been prepared and is being submitted to
the CKPG for their consideration.

o A method should be developed to determine the wax content of white water
at levels of 1 to 50 ppm.




Summary

e The procedure used in this study is included as Attachment 1 to this report.

e Table 1is a data summary of all the tests. It includes sample identification
and description, experimental conditions, experiment material balances, and
handsheet evaluation results.

e Table 2 is the subjective evaluation summary of each board sample.
Attachment 2 of this report is a description of the evaluation criteria.

e Following are the results of the evaluation:

Build-up - In British disentegrator type of pulping, wax forms into crumbly
particles that adhere to the walls of vessels and are very difficult to clean.
This is true whether the wax is rated as repulpable or non-repulpable

Screenability - Two pulps did not pass through the .010” flat screen very well.

1) One pulp, 4046-116-2 containing a non-repulpable wax screened O.K. at
low temperature (72°F) but not at high temperature (125°F).

2) The other pulp (4046-116-9) did not break up in the disentegrator, because
it came from a wet strength board.

Stickiness - Based on handsheet sticking to blotter after drying. There was
large variability between pulps, however, there was no apparent pattern
based on wax content, type (repulpable or non-repulpable), and/or how
applied.

Handsheet Appearance - Based on wax spots, blotter stickies (pieces of
blotter sticking to the handsheets), shives, and dirt. There was large
variability between pulps, however, there was no apparent pattern based on
wax content, type (repulpable or non-repulpable), and/or how applied.

Wax Build-up in Screen White Water - Two repulpable waxes, 4046-116-3
and 4046-116-8 showed excessive build-up in the screen white water. The
milkiness of the water indicated a colloidal dispersion. Methods have to be
developed to determine the actual wax content of the white water.




Discussion

1. Bauer-McNett Experiments

Initial experiments utilizing the Bauer-McNett classification apparatus quickly
revealed that this approach was not going to work. The Bauer-McNett screens
are mesh screens designed to separate fiber based on length. Too much of the
pulped samples were separated on the screens and only a small percentage
passed through.

2. Trial Experiments

The experiments in columns 1 and 2 of Table 1 were simply “rehearsal” type
experiments to test out the flat screen approach. They were run using cold water
through the flat screen. They revealed that normally only a small percent of
rejects would be retained even on the .010" screen. A coarse screen was
unnecessary and would only serve to complicate the experiments. The
experiments are included in Table 1 only because they provided an interesting
comparison for sample 4046-116-2 containing a non-repulpable wax. When
screened cold the pulp passed through the flat screen. It would not pass through
when screened hot. The reported softening point of non-repulpable wax is
reported to be between 120 and 130°F. It is possible that at the hot screening
temperature, the partially softened wax forms a gelatinous network with the
fibers so as to prevent passage through the screen.

3. Water Quality

Hot tap water was used for all experiments. lts analysis was as follows:

Identitv Concentration (ppm) as carbonate (ppm
Calcium 1.23 3.07
Magnesium 6.50 22.54
Hardness - 25.61
as equivalent CaCO, - 29.84

The maximum temperature achievable out of the IPST hot water supply was
120-130°F. That is why this temperature was utilized for all experiments.

4. Wax Analysis

Wax contents of solid materials (board, handsheets, and screen rejects) were
determined in accordance with TAPP| T405.




Attempts to analyze the whitewater samples (screen and sheetmold) for wax
content by trichloroethane extraction were unsuccessful because the wax
contents were too low to be measured. Consider that in the screening
procedure, 24 gm of wax content pulp were screened with approximately 50
gallons of water. If all of the wax content (as high as 50%) went into the white
water, the maximum possible wax content would be 50 ppm for the worst case
scenario. It follows that normal wax contents in the white water would then be in
the order of less than 25 ppm.




Attachment 1: Wax Repulpability Procedure

PULPING

1. Submit board sample for wax analysis.

2. Condition board in R.H. room at 72°F for 24 hours.

3. Determine moisture content of conditioned board.

4. Weigh out 24 +/- .5 gm of sample.

5. Soak overnight in 500 ml D.1. water ( 4 hr. minimum soak)

6. Add to British Disintegrator along with 1500 mi D.I. water that had been heated to 80°C. After
mixing the temperature should adjust to approximately 55°C.

7. Use dilute sodium hydroxide solution to adjust pH to 8.5 +/- .2.
8. Wrap heating tape around disintegrator vessel.

9. Turn on disentegrator agitator and disintegrate for 75,000 revolutions. Check temperature
occasionally and use Variac control on heating tape to maintain temperature at 55+/-3°c

10. At the end of the disintegrator cycle check temperature and pH.
SCREENING

1. Use Summerville (L&W) flat screen - .010" screen plate.

2. Use city water at 50-55°C.

3. Adjust hot water flow rate through screen to 2-3 gpm. Measure this rate accurately prior to the
run.

4. Add the hot pulp from the disintegrator directly to the screen. Scrape off, as much as
possible, the material sticking to the walls of the disintegrator and add this to the screen vessel.
Qualitatively note the nature of the material sticking to the vessel walls.

5. Run for 20 minutes.

6. The accepts through the flat screen are caught on a 150 mesh wire screen.

7. Collect a composite sample of the water through the 150 mesh wire screen in accordance with
the following schedule:

a. 200 ml every 30 seconds for the first five minutes.
b. 400 ml every 60 seconds for the remaining 15 minutes.




8. When the run is completed remove the accept fiber from the 150 mesh screen and transfer to
a stainless steel vessel big enough to hold 6 liters. Add hot water to 6 liters - measure
accurately. Determine the solids content to determine the amount of accepts through the .010"
screenplate.

NOTE: The test sheet from the handsheet procedure below can be used for the solids content
determination.

9. Place the stainless steel vessel and its hot slurry contents on a hot plate with agitator.
Maintain at 55°C till handsheets below are completed.

10. Remove the screen plate from the screen apparatus. Scrape off as much as possible the
rejects .ito a suitable sized beaker. Be sure to include the scrapings from the walls of the screen
plate vessel. Qualitatively note the nature of the material sticking to the walls of the vessel.

11. Add water to the beaker, slurry the scrapings and determine solids by filtering and drying.

12. Submit accepts specimen, filter paper and all for wax analysis.

13. Withdraw 2000 mi of the screen white water composite and determine its solids content by
filttering and drying. Determine total solids that went through the 150 mesh screen by multiplying
the white water solids content by the measured flow rate for 20 minutes.

14. Submit a 1000 mi sample of the white water composite for wax content analysis.
HANDSHEETS

1. Follow handsheet procedure of TAPPI T205 using a British Sheet mold.

2. Use accepts from the slurry in the heated stainless steel vessel above.

3. Remove exactly 600 ml of slurry for the test sheet to determine slurry consistency.

4. The test sheet consistency can be used to calculate the weight of bone dry accepts through
the flat screen.

5. Based on the test sheet consistency, calculate the volume of slurry to produce a 1.2 gm
handsheet.

6. Add 55°C hot water to the sheet mold then add the calculated volume of slurry.
7. Prepare the handsheet in accordance with TAPPI T205.

8. Couch and press the handsheet at 50 psi for five minutes. DO NOT REMOVE BLOTTERS
AFTER PRESSING.

9. Dry the handsheets, blotter and all, on a steam heated drum dryer with weighted felt cover at
15 psig (approximately 250°F)

10. When releasing the handsheet from the blotter, evaluate stickiness to the blotter based on a
scale of 1-5: 1is good - the sheet releases with very little resistance, 5 is bad - there is definite
resistance. Note If pieces of blotter stick to the handsheet or if pieces of handsheet stick to the
blotter, that should be considered in the rating.




11. Qualitatively evaluate the appearance of the handsheet. Look in particular for wax spots and
blotter stickies. Also consider shives, dirt and other visible contaminants. Do not consider
formation unless it can be related to the contamination.




Attachment 2: Repulpability of Waxed Corrugated Board

Evaluation Criteria

Wax Build-up
None or O.K. - Very little build-up noted on walls of vessels
Bad - Severe wax build-up on walls of vessels.
eenabili
Passed - Most of pulp went through a .010” flat screen.

Did not pass - A good portion of the pulp did not pass through a .010" screen.

Shee earance

Based on visual examination of handsheet for wax spots, blotter stickies (pieces
of blotter sticking to handsheet), shives , and dirt.

Stickiness Rati

Based on a scale of 1 to 5; 1 is least sticky, 5 is most sticky. Determined by how
easily blotter peels from handsheet after they are dried together.

Wax Build-up in_Screen White Water

Severe - A high percentage of filterable pulp solids ended up in white water. -
O.K. - A small percentage of filterable pulp solids ended up in the white water.

Good - Very little filterable pulp solids ended up in white water.

NOTE: Does not include non-filterable solids such as dissolved solids or
colloidal particles.




Sample

Disentegrator

Screen

Screen Mat'| Bal.
In, gm

Out, gm

Way Balance
In, gm

Out, gm

Handaheet Eval,

Table 1
Repulpability of Wax Content Board - Data Summary

1 2 3 4 5 [} 7 8 [} 10 11 12
Identification 4046-116-1  4046-116-2  4046-116-1  4046-116-2  4046-116-3  4048-116-4  4046-116-8 4048-1166  4048-116-7 4046-116-8  4046-116-9  4046-116-9
Supplier G.P. G.P. G.P. G.P. PCA Mead Weyerhauser Weyerhauser Mobil Mobil Int. Pap. Int. Pap.
Board Type 56/40C/56 56/33/56 56/40C/56 56/33/56 42126142 42126142 3326/33 69/33/69 120 b 120 b Wet Strength  Wet Strength
Wax Type None Nonrepulpable None . Nonrepulpable Repulpable Unknown Repulpable  Repuipable  Repulpable  Repulpable  Repulpable  Repulpable
Citgo Recycla Wax  MTW 400 MTW 398 Proprietory  Proprietory
Wax Application N/A Impregnated N/A Impregnated Hand Dipped Curtain Curtain Impregnated  Impregnated Curtain Proprietory  Proprietory
& Curt. Coated & Curt. Coated Coated Coated (cascaded) Coated -
Wax Content, % 0.8 14.4 0.8 141 40.9 124 10 335 32.4 138 1.3 1.3
Cond'd Moisture Cont.,% 8.2 8.9 8.2 8.9 6.7 9.0 6.2 5.0 6.4 6.9 7.8 7.8
Cond. Sample Wt, gm 26.042 26.024 26.488 26.236 25843 26.528 25585 25,338 268.071 26.446 25,749 26.219
B.D. Sample Weight, gm 23.907 23,708 24.316 23.901 24.112 24.140 23.999 24,066 24.402 24.622 23740 24,174
Experiment Ident. 4046-121 4046-122 4046-123 4046-124 4046-125 4046-126 4048-127 40460-128 4046-129 4046-130 4046-131 4046-132
Disentegrator Temp. °C 57 52 55 52 59 56 57 53 55 58 54 54
pH Start 8.73 8.46 8.45 8.52 8.48 8.50 8.60 8.50 8.60 871 . as 8.42
pH end 8.31 8.27 7.93 8.30 1.57 7.68 . 7.58 7.78 1.7 7.59
Revolutions 105650 103675 75025 77325 75000 77225 75000 77725 75003 75500 750050 75050
Screen Plate, in 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.006 0.010
Screening Temp. °C 22 22 54 51 50 55 51 53 50 52 51 49
Flow, gpm 2.58 202 3.12 2.67 2.83 2.62 1.91 1.68 3.00 265 237 2.89
Bone Dry Sample 23.907 23.708 24,316 23,901 24.112 24,140 23.999 24.066 24,402 24.622 23.740 24.174
Screen Rejects 0.112 0.501 0.097 11.230 0.075 0.653 0.592 0.768 0.338 0.812 5,362 493
Screen Accepts 18.05 17.19 19.23 7.9 13.34 18.28 19.11 171.75 17.83 15.81 15.82 17.443
Screen W.W. Solids - 1.82 2.02 6.85 2.58 0.72 013 1.14 7.92 1.78 1.09
TOTAL 19.16 17.69 21.15 21.15 20.19 21.51 20.43 18.65 19.30 24.54 2297 23.48
Board 0.19 334 0.19 3 9.88 2.99 2.40 8.08 7.91 3.40 0.31 0.31
Screen Rejects 0.016 1.572 0.044 0.545 0.496 0.643 0.171 0.433 0.080
Handsheet 0.538 0.300 0.414 0.329 1.368 2.008 2.906 0.063 0.396
TOTAL 0.554 1.872 0.458 0.874 1.864 2.649 3.077 0.496 0.476
Stickie Rating 1 35 2 2 1 2 4 2 3 5
Appearance Clean Numerous Clean Clean Shives Wax Spots  Numerous Minor Wax  Shives Shives Wax Spots & Minor Wax
Wax Spots & Shives Wax Spots  Spots & Small Biotter Stickies Blotter Stickie Spots & Biotter

Shives

Stickies



Table 2
Project 3900 - Evaluation of the Repulpability of Waxed Corrugated Board

Identification 4046-116-1 4046-116-2 |4046 -116-3  |4046-116-4  |4046-116-5  |4046-116-6 _ |4046-116-7  |4046-116-8_ |4046-116-9
Source GP GP PCA Mead Weyerhauser [Weyerhauser |Mobil Mobil I.P.
Board Type 54/40C/56 56/33/56 42/26/42 42/26/42 33/26/33 69/33/69 120 LB Comr. [120 LB Corr. _[Wet Strength
Wax Type none Nonrepulpable |Repulpable Unknown Repulpable Repulpable Repulpable Repulpable Repulpable
Wax Application [None Impregnated |Hand Dipped |Curtain Curtain Coated|impregnated |impregnated |Curtain Coated|Proprietory
& Curtain Coated (cascaded)
Coated
Wax Content 0.8% 14 41 12.4 10 33.5 324 13.8 1.3
Wax Build-up None Bad Bad Bad Bad Bad Bad Bad o.K.
Screenability Passed Cold - O.K. Passed Passed Passed Passed Passed Passed Did not Pass
Hot - Did not Flakes
Pass
Sheet Appearance O.K. Cold- Wax Shives Minor Wax Wax Spots | Shives & Dirt | Blotter Stickies| Minor Wax | Shives & Dirt
Spots Blotter Spots, Shives Minor Blotter | Shives & Dirt Spots Blotter Stickies
Hot - Blotter Stickies & Dirt Stickies Waxy Feel
Stickies
Stickiness Rating 1 3.5 2 2 1 2 4 2 4
White Water O.K. oK. Severe O.K. Good Good oK Severe O.K.
Build-up Cloudy W.W, Cloudy W.W.




VOLUNTARY STANDARD - PART 1 - FIBER YIELD

1. Obtain a sample représentative of the méterial to be evaluated. Normally this will be in the
form of finished, and possibly used, corrugated containers. From this sample select enough

area to provide 50 g of material for test. Selection should be as representative as possible of
the material as a whole. '

2. Cut selected sample material into approximately 1x1 inch pieces. Determine the moisture
content [TAPPI T 412] and wax content [TAPPI T 405] and from this determine the amount
of oven dry (OD) fiber charged.

3. Firmly fix a circular coupon of steel foil to the bottom of the cylinder of a British
Disintegrator [TAPPI T 205], The coupon should be of approximately the same diameter as
the disintegrator stirrer blades, rigid enough to withstand the agitation and of known mass
and area. (see attached figure for one possible means of accomplishing this) Weigh the
coupon to the nearest mg.

4. Place 24 OD g of the sample material in the disintegrator and add 2L of deionized water

whose hardness has been be raised to 80-100 ppm with calcium chloride. Heat the water to
135°F.

5. Adjust the pH if necessary to 7 with diluted acid or base, and disintegrate for 75,000
revolutions, maintaining 135° F by placing the disintegrator in a water bath or heating mantle
held at that temperature.

6. Charge the hot, disintegrated slurry to a laboratory vibrating flat screen, equipped with
a screen plate with 0.010" slotted openings, flush with 2 - 3 gpm of tap water, heated to
130-135° F, for 20 minutes, catching the accepts which pass through the screen in a fine
mesh (150 to 200 mesh) screen box. (Collect fines ? )

7. Either place the accepts from the screen box into a large beaker or pail, dilute to a known
volume with water heated to at least 130°F and determine the consistency [TAPPI T 240] or

filter the entire amount through a Buchner funnel, press and dry in the oven so as to " -

accurately determine the mass of accepted solid material. Air dry and determine the moisture
content [TAPPI T 412] and wax content. [TAPPI T 405] Determine the amount of fiber
accepted. This amount divided by the amount of fiber (not wax) charged (step 2.) will
represent the potential yield of the coated or treated board to be evaluated.

For example: assume that the sample material contains 30% wax and 10% moisture. Thus
26.7 g of sample material should have been charged {24 +(1-0.1)] and this contains 16.8 g
of OD fiber. [24x(1-0.30)] If the amount of material accepted after screening is 25 g and it
contains 10% moisture and 32% wax, it contains 15.3 g of fiber, [25.4x(1-0.1)(1-0.32)] this
gives a yield of 15.3/16.8 or 91% and this is acceptable.




VOLUNTARY STANDARD -PART 2 - TEST PROTOCOL

1. Obtain a sample representative of the material to be evaluated. Normally this will
be in the form of finished, and possibly used, corrugated containers. From this sample
select enough area to provide 10 Ib of material for test. {See 3. below for exact
quantity to be charged.] Also necessary will be 80 Ib of untreated or uncoated
corrugated board (OCC) from the same base material that has been treated or coated.
2. Cut selected sample material into approximately 7x15 inch pieces with a suitable
apparatus. (A power band saw has performed effectively.) Determine the moisture
content [TAPPI T 412] and wax content. [TAPPI T 405]

3. Selection of the charge will depend upon the capacity of the laboratory pulper to
be used. Pulping is to be carried out at 3% consistency. The charge will consist of
10% by weight of the material to be tested and 90% of the untreated or uncoated
corrugated board, preferably taken from boxes. Calculate the percentage of wax
charged. [Total mass charged x wax content x % wax in test material] Sparge the
pulper with hot water and/or steam to bring the equipment near or above the desired
temperature. Charge the pulper and water and with live steam or by other suitable
means raise the temperature to 135° F. With dilute acid or alkali adjust the pH to 7.
Pulp for 15 minutes. (Note: For some laboratories this may not be the correct time.
Note whether the sample has essentially been well defibered. If the laboratory has not
performed these test previously, it would be well to make a pilot run on the untreated
or uncoated OCC alone to determine the proper time.)

4. Repeat 3. until sufficient material has been obtained for the following steps.
Normally this will require three repetitions.

5. Combine the pulp from the several batches and dilute to 1% consistency with
water heated to 135° F. Adjust the pH to 7. Circulate the resulting slurry, maintaining
the temperature, through a suitable laboratory or pilot plant scale pressure screen
equipped with a screen basket with 0.0625" holes at a volumetric reject rate of 10%
of the feed rate. Determine the amount of rejects, air dry and determine the wax
content.[TAPPI T 405]

Xﬁk With the accepts from 5. repeat step 5. through a screen with basket with 0.010"

sIot?again maintaining the temperature, pH, consistency and the 10% reject rate.

Determine the amount of rejects, air dry and determine the wax content. [TAPPI T
405]

7. Finally recirculate the accepts from 6. through a reverse centrifugal-type cleaner,
again maintaining the temperature, pH, consistency at the pressure differential

‘specified for the cleaners being used. Determine the volumetric reject rate and record.




n

Determine the amount of rejects, air dry and determine the wax content.

[TAPP! T 405]

Report the total percentage of wax of that charged( step 3.] which has been removed
in steps 5., 6. and 7.

8. From the accepts from 7. form handsheets according to TAPPI T 205 wuth the
following conditions:

The slurry should never be allowed to cool below 130° F.

Maintain the water to be used for the sheet formation at 130 -140° F, initially
and throughout recirculation.

Form and discard six standard (1.2 g) handsheéts, recirculating the water, accept the
seventh and succeeding handsheets until the number required for the tests have been
made.

Dry to 7% moisture content on a drum dryer maintained at >250° F

Test the handsheets [TAPPI T 220] for
Basis Weight, Caliper, Apparent Density
Slide Angle or Coeff. of Friction [TAPPI T 815 or 816]
Tensile Energy Absorption, (TEA) [TAPPI T 494]
Short Span Compression (STFI) [TAPPI T 826]
Bursting Strength
Laboratory Flat Crush (Concora or CMT) [TAPPI T 809]
Scott Bond or Internal Bond Strength [TAPPI T 833 or T 541}
Water Absorption and Penetration [to be determined],

using the procedures referenced in TAPPI T 220 where not specifically designated
above. '

9. Calculate the indexed strength tests, (TEA, SCT, Burst, CMT) i.e test result/ basis
weight. Report those results, the values of the other tests, standard deviations, the
amount of material rejected in each cleaning stage and its wax content, the
volumetric reject rate used in step 7.,any observations of deposition in any stage of

the process, the appearance of the handsheets and any deviations from this
procedure.




8. Repeat 4. through 7. for a second 24 g of the selected sample. Thus 48 g of sample wiill
be evaluated. '

9. Remove the coupon (step 3.) from the disintegrator, wash with a gentle stream of water,
air dry and weigh and determine the deposition of wax, if any, per unit area . This will
determine the deposition from the two pulpings. The allowable maximum deposition will be
determined at a later date.

10. Determine and report the minimum yield. (average of the two determinations)

11. Throughout the procedure ( steps 5. and 6.) look for deposition on the walls of the
vessels and the screens. Note in the report the presence or absence of deposits .
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' AFPA/FBA
Voluntary Standard for Repulping and Recyeling
Treated Corrugated Fiberboard
PREFACE

The disposal of wax treated arrugated by grocery stores uml othrer end users has been
a fimancial and logistical annoyance. While treated corrugated containers are the most
practical and cost-effective way to ship produce, mests, seafood and other items, certain
treatments have made repulping difficult. It is desirsble fram both fiber source and
environmental standpoints to facilitate the development of technology. the use of which wouid
create weated corrugared which may be repulped using current mill technology.

The corrugated products industry recognized that the solution to this problem should be
industry-wide, primarily becguse corrugated trested by a particuler company cannot be
effectively ideatified at the mills which recycle corruguted. Different treatment systems have
had different impacts on repulping processes and some have been considered highty
detrimental by mill operators. Therefore impediments will remain to widespread acceptance of
new and more repulpable treatments by the end users and the customers of the corrugated

Several industry companies offered to share their research in conection with
repulpabie wax trestments for corrugated boxes, as well as data on repulpability, box
performance and the like. These cnmpanies believed they had developed suitable formulations
for the various coating techniques used in corrugated box plants and they were willing to
publicly discuss this information with others within the industry to schisve an expedited
solution to this traditional dilemmma of nonepulpability for waxed boxes.

To determine interest in this matter, an informstional mesting was held for industry
marketing and technical representatives. The nature of the industry probiem was discussed in
general terms, mﬂnwmmmofmmmmummsomﬁonmldhe
appropriate and necessary.

- To sddress and cvaluate the technical as well 83 the cducational and tarketing sspects
of the proposals, a joint committee of the Fibre Box Associgtion and the American Forest and
Peper Association was formed. After numerous meetings. numerous tests and legal review,
the committee developed the draft voluntary standard attached hereto. It is a non-product-
specific standard, which creates a new grade of waste paper; i.c., one which meets the
standard's repulpability and recyclability requirements and which is marked accordingly.

Any product that meets this standard can be certified as repulpable/recyclable under the
authority of the joint committee,

1 8/96
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DRAFT!!

1. Purpose

1.1  This standard establishes a repeatable laboratory method for simmlating an
appropriate subset of repulping and recycling processes. It is intended for use
in evaluating the impact of repulping and recycling trestsd curTugated
fiberboard on mill operations and final products.

1.2  This standard establishes a process for identifying treated corrugated that can be
repulped and recycled in this selected subset of systems. It establishes
minimum levels of perfurmance for the handshests made from wreated

repulpad and recycled in accordance with a detailed test protocol
given in Section 5. This standard is not intended to preciude the development
or use of any technological advances in mill or treatment processes, It is
intended to encourage the repulping and recycling of treated corrugated
products.

2. Scope

2.1  This standard applies repulping and recyciing process technology readily
available to mills involved in recycling.

2.2 This standasd establishes a screening method for determining the repulpability
and recyclability of source separsted treated corrugated produrts that have not
previously been considered recycisble. Source separation is specified, so that
the concentration of trested product can be controlled. This will allow the mills
to determine the acceptable levels of treated product suitable to their specific
processes,

2.3  The test method in this standard hes 2 purts:

mxmmmm«mmuwmmm-
mmmumwyummmhpmmmm
this standard. (Appendix A)
Part 2 determines the recyclability of the treated corrugsted by evaluating fts
effect on mill operutions and finished products, when addad to untreated
corrugated. (Appendix B)

2.4  This standard is not imended to address the functionality or marketability of the

mndcom:gawd;orofminmuthatmnwueonuMnaﬁber
source.,

2.8 msvolmrysuuhrddoesnmreuevem'numcampﬂmﬁthm
applicable local, state and federal laws and regulations and contracmal
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2.6  This standard does not address all of the factors which should be considered in
the development of a repuipable treatment. [t is the responsibility of companies
developing products and testing themn under this standard to make sure that, in
addition to being repulpable and recyclable, their products will be safe to use
for their internded applications, ¢.8.. food contact peckaging and that they will
not create other non-desirable environmental effects at the poim of use or

disposal.

2.7 Treated corrugsted containers recovered for recycling should not be
contaminated by the contents of the boxes, such as hazardous or perishable

materials.

3. Definitions of Key Terms

ﬂbuonﬂberyhld-hthemmofﬁwwﬁammeonheﬂbu
present in the material to be tested, which remains sfter the processing action.

handsheets - are sheets made from s suspension of fibers in water in an opezation
whereby each sheet is formed separately by draining the pulp suspension on a
stationary sheet mold.

OCC (Old Corrugated Comainers) - is 2 grade of waste paper comprised of untreated
corrugated boxes that have been used for the purpose for which they were originally
purchased, and have subsequently been source separated.

recyelable . used paper, including in-plant snd post consumer waste paper and
paperboard, which is capable of being processed o new paper or paperboard using
the process defined in this standard.

repulpable - the test material which can undergo the operation of rewetting and
flberizing hrmmnhwfmmwmmhmbmﬂuﬁ.

source separation - the segregation and collection of individual recyclable components
at:hepolntofpnmﬂnnbeforemmme'mmdmmuoﬁdmsuum.

treated corrugated - is the combined board or boxes which have been subjected to &
specific process ot product for the purpose of improving the performance of corrugated
in the presence of water or water vapor. The level of treatment used in the test must be
the same level of treatnent as that used in the field.

untreated corrugated - Is combined board or boxes which have not been subjected 0 @
specific process or product for the purpuse of improving the performance of cotrugated
in the presence of water or water vapor. .

B 8/96
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4. Test Method .
Preliminary Analysis: before beginning the tast protocol au evatuation of moisture amd
wax content must be performed.

PART 1: Repuipablility

Forty-cight (48) grams of treated corrugated is tepulped in 8 British Disintegrator in
artificially hardened water at a pH of 7 (0.5 pH) that is maintained at [35° F (4 5°)
for 75,000 cycles. The pulped material is separated in 8 scresn with 0.010° slots to
determine fiber recovery as a percentage of the amoust of fiber charged. The amoumnt
of coating materiai deposited on the coupon in the disintegrator is used to measure
:uunemq:poslﬁonmmm. Detailed procedures for repuipability sre

PART 2: Recyclablilty
Mix 10% treated corrugated product ami 90% of the came unireated corrugated produoet
in a laboratory-scale pulper at. pH 7 (£0.5 pH) and 135° F (£ §°). A charge of
100% untrested corrugated is also pulped using identical conditions 2s a control. Each
pulped material is passed through (in succession) a pressure screen equipped with @
basket with 0.062° holes. the same scresn cyuipped with & basket with 0.010° slots amd
a reverse centrifugal separstor under conditions specified in the procedure . Rejects
from the treated furnish are snalyzed at each stage to determine separation of the
treatment from fiber.

Handsheets are maie from the final stage (Clesner) accepts with & recirculadng white
water system, discarding the first six haodsheets to affect the proper build-up of
matecials in the white water. For each furnish the handeheets are presced and dried
with heat and tested for product performance properties. Propesties include slide angle
(or coefficient of friction), tensile energy sbsorption (TEA). short span compressive
strength (STFI), bursting strength and water drop absorption, using established TAPPI
official test methods. The properties and sppearance of the handsheets from the trested
and untrested furnishes will be compared. Detailed procedurss for recyclability are

Appendix B.
s, Pecformance Levels

Treated corrugated products that satisfy all of the requirements of the voluntary
standard will be regarded as repulpable and recyclable. There are three performance
requirements; fiber yield, operational impact, and product requirements.

Preliminary evaluation of the material to be used as the control should be untreared
combined board and must show wax ot other extractable content s 5 0.5%.

Fiber yisld from the repulpability test must be at least 85% based on the fiber charge
to the pulper.

e aBn Cemme YBHD  Chme o o m Cmmmmmme s P S




Received: "9/ 7/®7 ©:07; 812 238 7187 -> UNION CAMP; Page @4

NOU-@7-1997 @8:84 FROM ULTRR GRRPHICS-SAW TO es8s43s P.@5

DRAFT!!

Ownhuﬂhnmumueul)dnmﬂrepmcanbcmlemdwiﬂmm
cleaning the handsheet screens or pressure screen baskets; and 2) there is no
measutable deposition of treatment on the coupon and no visible deposition of
treatment on any part of the distntegrator.

Product requirements are:

1. Appearance: the appearance of the treated corrugated handsheets must
smwmmmmmnmmmmml
{untreatad furnish).

2. Slide Angle: mmmdmmmmewnplemofme
handshests made ucing treated corrugated product and handsheets made
from the untreated material omest be no grester than 10%.

3, Strength valnes: TEA, STFI, burst strength must show no sigaificant
decrease from the respective values for the control at the 95% statistical
comnfidence levels for the messuremments.

4 Water Drop Penetration: the water drop penetration of handsheets made
from treated corTugated product must mot exceed the water drop
penetration of the control handsheets by more than 200 seconds.

6. Certification/Marking

6.1  Tests for Parts 1 and 2 are repeated twice. If the treated corrugated passes all
tests on both trials. it satisfies the standard. If it paeses all tests on one trial,
but fails some on the other, it may be retested in a third trial. The treated
mmmwmmmmuwdwmum

6.2 Mammoftmmdwrmgmdmymmeh'mmwmm
capable laboratory, wmhmmmdm%hmmlmvm
in tdis standard. Treated corrugated must be recertified if there is any
significant change in treatinent product, substrate chemistry or any increase in
the level of treatment.

The completed test report from Appendix C mmst be submitted to AFPA/FBA.
Reports will be deidemntified for submission to a Standing Commitee for use in
periodic review of this volunmry stamxdard by the Staxling Consuittee.

63 Marking
The repulpable/recyclable certification marking (as shown below) must clearly
appear on the box with the assigned AFPA/FBA reference munber. The box
manufecturer’s nume must appear on the box in close proximity o the
repulpable/recycisble certification mnt

5 8/96
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APPENDIX A REPULPABILITY TEST PROCEDURE

1.

10.

Obtain 3 representative sampile of the treated corrugated to be evalusied. Use finished
corrugated containers. From this sample, select 50 g of materisl for test. Selection

should be as representative as possible of the material as a whole.

Cut selected sample material into approximately 1x1 inch pieces. Determine and
record the moisture content [TAPPL T 412) and extractables (TAFP1 T 405] and from
this determine the amount of oven dry fiber charged.

Firmly fix a circular coupon of steel foll to the bottom of the cylinder of a British
Disintegrator [TAPPL T 205]. The coupon should de of approximately the same
diameter as the disintegrstor impeller, rigid enough to withstand the agitation and of
known mass and arex.

Placs enough sample 10 get 24 g of sampie material in the disintegrator and add 2L of
deionized water. Raise the water harduess to 80-100 ppm with calcium chloride and
heat water to 135° F (£ $°).

Adjust, if ecessary, and mainrain the pH st 7 (2 0.5 pH) with dilute acid or bave, and
repulp for 75,000 revohutions, maintaining 135° F (+ 5°) by placing the disintegrator in
a water bath or heating mamtle hold at that temperature.

Charge the hot siurry from the distnsegrator 1o & 0.010" slotted opening laboratory
vibrating {lat screen, prebeated to 130 < 135° F. Flush with 2 - 3 gpm of tep water,
heated to 135° F (4 8°) for 20 mimites, catching the accepts which pass through the
screen in a fine mesh (150 to 200 mesh) screen box.

Place the accepts from the screen box into ¢ large beaker or pail, dliute to a known
volume with water heated to at least 135° F and determine the consistency [TAPPI T
240) ot fiiter the entire smount through & Buchner funnel, press and dry in the oven 80
as to accurately determine the mass of sccepted solid material. Air dry and determine
the moisture content [TAPPI T 412) srxd extractable content [TAPP1 T 405]. Determine

the amount of fiber gccepted. This amount divided by the amount of fiber charged
(step 2.) is the yleld of the sanple.

Repeat steps 4 through 7.

Remove the coupon (step 3.) from the disintegrator, wash with 2 gentie stream of
deionized water, air dry snd weigh. Determine the deposition of wax and report the
weight gain.

Thrqughmﬂﬂzprbcedm!wkfmdepmiﬁoisonthewﬂbofthevmumdonme
screens. Note the presence or absence of deposits in the repoit.

6 8/96




YRR R AV A V4 ®:08; P12 238 719097 -> UNION CaMP; Page 6

NUU—B’?—i?g’? 28:85 FROM ULTRA GRAPHICS-SRAY TO 85825436 P.@B

DRAFT!!

APPENDIX B
RECYCLABILITY TEST PROCEDURE

Note: Pulp should never be allowed to exceed 140° F.

1. Obtain a sample representative of the treated corrugated to be evalunted. Use finished
corrugated containers. From this sample select 10 [bs of material for test. Selection
should be 22 representstive as pogsible of the material as @ whole. Also necessary will
be 90 {bs of untreated corrugated boerd from the same base materinl that has been
treated.

2. Cutselected sampie materials into epproximately 7x15 inch pieces with a saitsbie
apparstus (i.c. power band saw)., Determine the moisture content [TAPPI T 412] and
extractable content [TAPFI T 405] of the treated and untreated samples:

3. Selection of the charge will depend upon the capacity of the laboratory pulper to be
used. Pulping is to be carried out at 3% consistency. The charge will consist of 10%
(by weight) of the material to be tested and 90% of the untreated corrugared board.
Calculate the percentage of wax chargad, based on oven dry fiber weight in the charge.
Bring the oquipment above 135° B. Adjust the pH of the cherge so that after pulping
the pH will be equal to 7 (£ 0.5 pH). Charge the puiper and raise the temperature to
135° (£ 5°)F. Pulp for 15 mimutes while msittsining 135° (+ S*)F.

4.  Repeat step 3 until sufficient materisl has been obtained for the foliowing steps.
Maintain the temperature of stock at 135° (£ 5°)F until it is used I step S.

[Nota: if the test must be halied o clcan spparetus i cither of the 2 screaning steps or the
handsheet making step, discontittus the procedure and report the test 23 a fallure.]

5.  Combine the pulp from the several baxches ard dilute | % comsistency with warer
heated to 135° (£ S°)F. Adjust the pH to 7 (£ 0.5 pH). Prebest a screen with
0.0625" holes to about 135° F, maintuining the remperatre through the preheated
screen at a wiutmnetric reject rate of 10% of the feed rate.

6.  With the sccepts from step 5 repeat the procedure o step S, using 2 scroen with basket
with 0.010" slots, aplnmmungmetemperamre consistency and & 10% reject

rate.

7. Recinuhmtheaccapn&omswpémuhtremumiﬁmlwdamr.
maintaining the tenperature and consistency at the presgure differential specified for
the cleaners being used. Determine the volummetric reject tate and report.

frmewhc2o0n sy Jawen ainTan LA soac

1o aRepafrans XA, Szt rain
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8.  From the accepts from step 7 form handsheets sccording 0 TAPPI T 205 with the
foltowing conditions: f

10.

The sturry should be maintained at 135° F (+ 5°) pH of 7 (£0.5 pH).

Form and discard six standard (1.2 g) handsheets, recirculating the water,
accept the seventh and succeeding bandsheets until the oumber required for the
tests has been made.

Dry under restraint t0 7% moisture coment on & surfece dryer maintained at 250° F -
275°F.

Test the handsheets [TAPPI T 220] for:

Basis Weight, Caliper, Apparent Density

Slide Angle or Coefficient of Friction [TAPPI T 815 or 816]
Tensile Energy Absurptivn, (TEA) (TAPPI T 494]

Short Span Compression (STFI) [TAPPI T 826]

Bursting Strength .

Water Drop Penetration (TAPPI T $19)

* using the procedures referenced in TAPPI T 220 where not specifically designated

above.

Calculate on 8 sheet-by-sheet basls, the index of each of the strength testy (Burse, etc.)
i.e. test result + basis weight. Report these results, the volummetric reject rate uced in
step 7. any observations of deposition in any stage of the process, the appesrance of the
handsheets and any devistions from this procedure.

Report using provided fortn.

8 8/96
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APPENDIX C ‘ Compioted by submitter

TEST REPORT, MATERIAL SUBMISSION INFO
Submitind info:

Company N
DBA (if applicable)
Division (If applicable)
Product Mgt
Contact Name:

. Position:
Address.

Phones:

Fax:

E-mail:

Produet Name:
Treatment Type, |.e., emuision (aquecus), modified wax, solvent-based coating,
other: '
Intended Application Methed, Le., cascaded, dip, surface coated, Impregnated,
other: _ '
(' more than ore method is proposed multiple submissions or "toughest” case
must be submitted)
Intended treatment weight (per 1000 f. 8q. of combined board). _____ b8,

Affirmation 7o be signed by a person who is on officor of the above company and authorized to

.

repragantind the above company. ,
All materials and information submitied to the lab and FBA for the purposes of
testing and certification of the above product are accurats as repreeented above.
Appropriate compary personnel have thoroughly read and understand the volurtary
standard 8o as to prepare and submit materigls and information correctty.
Materials and containers represented (by this company or ficenses) as certified to
the voluntary standard mest and will continue to meet sections 8.2 and 6.3 of the
smnda;d [as they are manufactured, tendered for commarce and enter the recycling

Signed: .. Dae __t /1

Name:

Title:

A saliialal
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TEST REPORT:  Repulpablity Process (part 1) Complstad by lab
Ncte: To be completed by Lab Manrager actively Invoived in the test process.
Trial No.: Dats Run: ___/ ___I_
Set #4: Sat #2:
1. ls sampling representative of the material as a whole?
YN Y™
2. Moisture Content - e ——F

3. Extructobles Content
Stasl Foll Coupon (starting)
Mass (9)
Area (/%)
4, Water Hardness (ppm)
Temperature Range (°F)
AMt. of Fitre in Charge (g)
8. TempipM Maintained (?)
8. Heot Slurry Charged To
Fiat Screen, as ingtructed (7)
7. Accepts Corsistency
(or) Qven Dry Mass
» Moisture Content
+ Extractables Content
* Amount of Fibre Accepted

Al
FEl

« Yisld of Sample
8. Steel Foil Coupon (final)
Mass (g) —_— P
? Maasurable/Statistically Significunt? ~YN.. YIN
10. Obgerve and Note Depasition(s) on Vessel Walls, Screens, Maving -
Partg, oto.: .Deposition Observed? . /. YN

if yes, explain In detall on atiachsd shest

SUMMARY Operational Impact | passfall  pasa/fal
Yield: j pass/ail pass/fail

Notes/Explanations:

Srem s~
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TESTREPORT:  Recyclabllfty Process (part2) Completsd by inb

Trial No.: Date Run: __ /. [

Flt

1. s sampling repressntative of the lot s a whole?
2. - Maisture Content
- Extractables (Quantify):
- “Leas than 0.5% {?) -
- Gontro! and Treated Substrates Appesr identical?
3. Pulping at 3% Consistency?
- 10/809% Charge by Bulk YWR.?
- Temp/pH Conditisns Meintained (per App. B, #3)
- No. of Batches Req'd 1o Achieve 100 fb. Totat
§. .0825 Screens
1% Consis., Tamp, pH (per App. B, #5)?
10% Volumetric Reject Ram?
6. .010 Baskat
Tamp, pM, Reject Rate (per App B, 48)?
7. Reverse Clsaners:
Temp, Prass. Differential (per App B, #7)7
Detsrmine Volumetric Reject Rate?
8. Has e test been halted to clesn efy epperEws anyue I tiis
procedurs?
Thoroughly observe for deposition(s) on walls of vessels, screens and
moving parts. Depositions abserved?
“if yes, datail below.
9. Was the pulp/siuiry ever subjected (o tsmperatures ahove 140°F7

B OFLEFORE (B BRE| R

FEOBIEE BE | BRE

Notes, detalils:

rirer aRevafcoog XIS, 270 gesrn fneswczornt e

DA RIATAIA
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Completnd by fab.

TEST REFORT:  Handsheet Formation and Product Performance
Trigl No.: DateRun: __/ _/ __

e HANDSHEET FORMATION PROCESS: TAPPI. T-205 followed with recirculating
whitewater system, temp & pH maintained, handsheets 1-6 discarded, dried tc 7%
moisture content under restraint @ 250-275°F, (per App. B, #8).

_Yes/No
* “Product Performance Treated Control
1. Side Angle (Static COF.) T-815 OMgS
Hondshest # Test Data Handsheet $ Test Osia
;= o . ;g: [

o Dacrease In siide angle (I any) of treated meterisi versuscontok _________ [control x - trestied X)

2. Water-Diop Pansfration 7-331 OMB3
Handsheet 8 Test Data Hardshest # Test Data
;._. 20 ;n_.____..._._m

Comm i mmmm




Necoived:

vt

Page 16

11/ rr9v7 RB:11; 812 230 7187 -> UNION CAMP;

NOU-87-1937 ©@8:87 FROM ULTRA GRAPHICS-SAV : TO 85825436 P.15
Page 8
Cempieted by lab
TEST REPORT.  Product Pefformance (continued)
Trial No.: Catw Run: _ /[
\ Treated Control
Handsheat | Basis Test Indexed Handshest | Basis Test Indexed
r wt Dats Dots ¥ wL Data Dats
[ d

;. ;ﬁ Lo ]

Is the decresse (if any) in T.EA. of treated versus control significant at a 8% statistiesl confidence

lovel?
M- , A ————
Intats
Notas, delnlls:
Bosis Test Indexed
. w Data Duts
x x= —

* g the decresss (i any) in “short sparvSTFI” of treaied mataria! versus control significant ata 95%
statigtical confidence level!?

Notes. detsils:

_YaaiNo /

Inftinis

afRo 1frnns XBLION

Cope o [l

CmmigrmIrn?

WA R TR

Y P

LN o
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'TESTREPORT:  Product Performance (contirued)
Trisl No.: - OeteRun:__/__/_
Treated Control
S. BurgtSwength 1-403 OM81
Handsheet | Basis Test indomd || Handshest | Basis Test indexed
¢ wr Dsta Dats $ w Data Datn

} &7

o (s the decranse (if any) in burst of trested mwmwmaﬁxm
confidence lsvel?

PASS / FAIL SUMﬁMRY

Trisl Triai #2 “Trial #£3

1. Treated &nd controls:
Substrate, sampies, spacimerts sppropriate (Y/N)
2. Fibre Yiald 2 85%
- per section #5, ete. (Y/N)?
3. Operationai Impact Acceptsdie?
4

- por section #5, efe. [Y/N)?
. Produet Performance Accemtable?
- pur section #8, ets. (YN)?

Overall Pass / Fail - by triat:
- pur saction 70, et o

MATERIAL A8 SUBMITTED "PASSES*
VOLUNTARY STANDARD -DATED ___ /[
(Write pass or fail):

Signed: 4

Name:

Cmemmmman

me B Cmmmu WRIIAL (ame

fem s
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TEST REPORT (continued)
Affimation:

« This labs facilities and equipment are capable cf issting the tendered product within
the instructions and tolerances of the current voluntary standard.

» Personnel running and reporting these tests are competent and trained to accurately
do 80. They have followed the iatter and spirit of the subject voluntary standard.

» Objective and subjective Information, as contained hersin, is accurate.

Signed: Lab Manager
Name
THe
[/ Date
. |nstructions - if material "passss”; |
Lab manager: Make two (2) photocopies of entirs report, each bearing an original
signature on page 8 (abeve).

- Provide 1 copy to aubmiiting company.
- Retain 1 copy indefinitely.
- Provide for retention: ;
1 set each (fo: compesny, lab, FBA):

2 - 12" x 12" control material

2- 12" x 12" treatad msterial

3 - rapresentifive handsheets
- Provide original. signad raport to Fibre Box Association with 1 st

of above materials. )

Submitting Company: Vwnsn the above "passing™ tast raport and materiais Is recetved -
by the FBA you will promptly recsive @ "Reference Number™
unique to this materisl and test results. This is your authorily to
imprint/certify packaging made appropriately with this treatment
23 meeting this voluntary standard.




