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New White Paper Presents Test Results of Recyclable
Barrier Coated Paper Compared to Polycoated Paper

A new white paper is available from Cortec®
Laboratories on the testing performance of recyclable
barrier coated papers developed by Cortec®
Corporation. The white paper discusses the question
of how to balance the environmental benefits of paper
packaging materials with the challenge of maintaining
their durability in the presence of moisture. Often,
moisture durability is achieved by using barrier
coatings that unfortunately reduce the suitability of
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To achieve good barrier properties while keeping the
paper recyclable, Cortec® has developed a line of
EcoShield® barrier coated paper products that provide
good barrier properties while staying recyclable.
Papers with these coatings underwent independent
testing for comparison to polycoated and waxed papers.
The performance of the EcoShield® Super Barrier
papers showed a water vapor transport rate (WVTR)
that makes them competitive with polycoated papers,
especially when considering the recycling advantage
of EcoShield® Super Barrier.

EcoShield® Super Barrier papers provide a balanced
solution to the need for both moisture resistance
and recyclability. In addition to these barrier and
recyclability properties, the EcoShield® VpCI®-144
Super Barrier paper option also has a VCI coating that
provides corrosion protection when packaging and
shipping metal parts.

Please continue to read the full white paper.
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IMPROVED PACKAGING MATERIALS MADE FROM BARRIER COATED PAPER

Executive Summary

Cellulose based materials (paper and fiber board) are desirable packaging materials due to cost,
material properties, and environmental attributes (bio-based content, recyclability). These materials can
also be easily impregnated with VCls (volatile corrosion inhibitors) to provide corrosion protection (e.g.
for storage and transportation of metal parts). However, uses of these materials can be limited by the
highly porous nature and water affinity of papetr/fiber board. The barrier properties of paper products
can be greatly improved with wax or polyethylene coating, but such products are no longer suitable for
recycling. Emulsion based coating products have also been used to improve the bartier properties of
paper products. Unfortunately, many of these also reduce suitability for recycling. Some require multiple
coats to achieve high barrier properties, thus increasing the product cost. Cortec’s line of EcoShield®
barrier coated paper products presents an attractive option for paper packaging with good barrier
properties while retaining recyclability.

Background

Cellulose is the most common natural polymer in the world. It is renewable and biodegradable.
Cellulose from a variety of plant sources is routinely made into a wide range of paper and paper board
products which are cost competitive and effective for use in packaging materials. Unfortunately, the
porous and hydrophilic nature of paper places severe limits on use in packaging. Historically,
polyethylene and wax coatings have been used to seal porous paper to provide a water barrier and/or
water-vapor barrier, which greatly extends the range of uses. While effective and relatively low cost,
these coatings can render the paper non-recyclable, thus diminishing the otherwise positive
environmental benefits of paper.”*® Numerous alternate paper coating products are available to
improve the barrier properties of paper. Of these, water borne emulsion coatings are attractive based
on cost, ease of application, and barrier attributes. Unfortunately many of these also have deficiencies
such as: inferior barrier properties, loss of recyclability/repulpability, and/or the need for a primer coat
before application of the barrier coat (thus increasing cost).>*° Given these deficiencies, there is
ongoing interest in new paper coating technologies that can provide excellent barrier properties at a
competitive cost without compromising the recyclability of the paper. Cortec’s line of EcoShield® barrier
coated paper products presents an attractive option.

Barrier Properties

A commonly used measure of barrier properties in packaging is Water Vapor Transport (WVTR), which
estimates the rate at which water vapor can pass through the material under a specified set of
conditions. For purposes of product comparison in this paper, WVTR was used as the primary
measure. WVTR was primarily determined by using ASTM F-1249° at conditions of ~73 °F (23 °C) and
50% relative humidity. For this method, the humid vapor stream is applied to one surface of the sample



and permeating water vapor is detected via a sensor on the other side of the sample. One sample
(waxed paper, described below) was found to be too porous for reliable analysis with the ASTM F-1249
method. That sample was tested using ASTM E-96.” For ASTM E-96, disks of the coated paper were
attached (and sealed) to a cup filled with freshly regenerated silica gel. The cells were placed in a
chamber at ~72 °F (22 °C) and 50% relative humidity. Filled cups were weighed at the start and
periodically over the test period, to measure the weight gain due to water vapor permeation (and
adsorption onto the silica gel). All testing was conducted at Mocon Inc. Samples were tested in
duplicate.

Material Comparisons

Samples of commercial materials from the EcoShield® product line were obtained from Cortec® Coated
Products, Eau Claire, WI. These samples consisted of 40# (lIbs./3000 square feet) Natural Kraft paper
with applied barrier coating and (for VpCI®-144 products) a VVCI coating on the side opposite the barrier
coating. The Super Barrier products are further passed through a calender step.

The following samples were also tested for comparison:

- A polycoated VCI paper product consisted of 40# Natural Kraft with 6# of polyethylene (PE)
extrusion coated on one surface (produced by Plastic Coated Papers Inc., Pensacola, FL),
which had a VCI coating applied to the non-polycoated side. The dried finished product is
available as Cor-Pak® VpCI® polycoated paper.

- A second polycoated sample was obtained from Walki Oy, Pietarsaari, Finland; nominally 10
GSM (grams/square meter) PE on 75 GSM Bleached Kraft (6# PE on 46# paper).

- Commercial wax paper was obtained at a local grocery store (Waxtex brand, manufactured by
Clearwater Paper; Spokane, WA).

Results

The table below shows the test results for the various samples. Results are reported in the commonly
used units of g/h*m? and g/24h*m?. The ID numbers are used for easy reference on the attached
Mocon test reports.

WVTR WVTR

Coated Paper Samples g/h*m2 g/24h*m2
92-1 EcoShield® Super barrier 0.44-0.47 10.6-11.3
92-2 EcoShield® Super barrier 0.31-0.34 7.55-8.12
92-3 EcoShield® VpCl®-144 Super barrier 0.43 10.3

94-1 EcoShield® VpCl®-144 0.60-0.68 14.3-16.3
95-1 Walki Polycoated 0.29 6.97-6.98
92-5 Cor-Pak® Polycoated 0.30-0.32 7.23-7.65
97-1 Commercial Waxed Paper# 1.0-5.4 25.5-130

WVTR tested at 23°C (73°F) and 50% RH, ASTM F-1249 except as noted
IDue to highly porous and variable sample, could not be tested with ASTM F-1249, so ASTM E-96 was
used (run at 22 °C)



Analysis and Conclusions

The test results show that the EcoShield® Super Barrier coated products have WVTR values very
competitive with PE coated papers. For all barrier coated products, there will be some variability in coat
weight and uniformity. This is reflected in the result differences between samples 92-1 and 92-2. The
VpCI®-144 products further contain a VCI coated onto the side opposite the barrier coating, so that this
product provides corrosion protection to enclosed metal articles in addition to water vapor barrier. The
difference in WVTR results between material 94-1 and 92-3 shows the improvement in WVTR that is
achieved with the calender treatment. This can also be seen with the low WVTR values of the other
Super Barrier materials (92-1 and 92-2). Of all the samples tested, the waxed paper sample showed
the highest and most variable WVTR results. This appears to be primarily due to inconsistent coating
uniformity and/or insufficient coat weight; as wax is well known as a good WVTR barrier material.

In selecting packaging materials, one often has to balance a nhumber of important properties. In recent
years, packaging sustainability has become much more important in the eyes of manufacturers and
customers. For packaging requiring good water vapor barrier properties, Cortec® EcoShield® coated
paper products now offer barrier properties competitive with wax coated and PE coated materials, but
with the advantage that they are readily repulpable and recyclable.
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FSOU Mendelssohr dve, M| Rinneapa s, N 55428 | LA CERTIFICATE 4231 0

POR: 101756

W Attn: Robert Kean
|4119 White Bear Plowy, 5t. Paul, MN 35110

Water Vapor Test Temoerature [230 *c | 734 =
0% RH Carrier 33s | 100% N, Dry

Water Vapor Transmission Rate | Steady State or

oo 1D Test Duration®

Replicate gf[m*-day]
10.5 Steady State
11.3 Steady State
812 Steady State
755 Steady State
10.3 Steady State
10.3 Sleady State
207 Steady State
106 ' Steady State

| 7.23 Steady State
92-5 ¥l Palycoated B976.005 B i 765 Steady State
4 Note: Above sample was analyged on a Perenatran-yy Water Vapar Permeability Instrument, following the testing
| procedure written within QMS 504-004, *If Steady State has nat been rearhed, then the trensient data point

(normally at 12 hours urless additional time has been purchased will be reported. Te convert the above 1esuils 10
= 100in/day, divide the above values by 15.5. The results relate only to the specific items tested.

92-1 Super Barrier 5tock 8976.001

92-2 Super Barrier CCP 8976.002

92-3 VCI Super Rarrior 3976.003

92-£ V(| Barrier 8976004

> m|e|me @ o

Remarks: Sample 92-4 VC| Barrier was masked to 5 cm? area far this study.

Date: 1/2/2018

This information represents our best judgement bassd on wotk done, but the company (MOCON) Bssumes no liability whatsaewer in
| connection whh the use of infurmation or findings contained hercin. This report shall net be repreduced exezpt in full without writtea
approval of the company (MOCON). Any deviations frorm, additions te, or extiusions from the test method shall be noted In the ramarks.
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MOCON | AMEIEK

A MOCTIN Laborstary ACCR rED
M 7500 Mendelssohn Ave. M Bicneapolis. MY 55428 | USA CEATIFICATE #4231.0]

ASTM F1249 Water Vapor Transmission Rate Results Report
MOCON loh Number 439111-1 PO#: 101756

| Tast Operatormmte:ﬂﬂg Authorized by ‘)Ck;b‘-\i) Date:__| {2 fig

:_Kris Bednarchulk Howard Immel, Standard Lab Supervisor

4 This Information represents our best judgement based on work done, but the compary [(MOCON] assumes no liability whatseever In I
connection with the we of Information or findings mmntalnad hereln, This r\eq:_unrt shall mot be reprodused except in fdl withowt wTtten
‘approval of the company [ADCON]. Any ceviations from, addldans be, or exclusions from the test method shal be noled in the remarks.

End of Report
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PROCESS & ANALYTICAL INSTRUMENTS

g MOCON calanalury ACCR DlTED‘j
87500 Mendelssnhn Ave, M| Minneapolis, BN 55428 | US4 TERT FICATE #4231.01

IASTM F1249 Water Vapor Transmission Rate Results Report
{ MOCON lob Number 439630-1 PO#: 101958

!Attn: Robert Kean
14119 White Bear PEWY, 5t Paul, MN 55110

1 Test Conditions:
1| Test Gas Water Vapor Test Temperature R 734
#| Test Gas Concentration | 53% RH Carrier Gas 100% M3, Dry

est Results:

Water Vapor Transmission Rate | Steady State or

Sample Identification Mocon ID Test Duration®

Replicate gfim*>day)
A 6.97  Steady State
B 6.98 Steady State
MNote: Above sample was analyzed on a Permatran-Wv Water vapor Permeakbllity Instrument, follawing the testing
1 procedure written within 305 504-004, =If Steady Stale has not been reached, then the transient data point
& (normelly 5t 120 hours unless additional time has been purchased) will ke reperted, To convert the above results o
1100in?/day. divide the above values by 15.5. The results relate only to the specific items tested.

95-1 Polycoatad £8995.001

¥ Remnarks: None

Date: ‘[Hh\é
Howard Immel, Standard Lab Supervisar

is information represents our best Judgement besed on work done, but the campany (MOCON] assemes no dability whatsoever in
B connection with the use of information or findings contalned herein. This report shall not be reproduced except in full without written
7| appraval of the company [MOCON}. Any deviations fram, additions to, or exchusions from the test method shall be noted in the remarks.
end of Report
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FROCESE & AMALYTICAL INSTRUMENTS
MOCON Laboratory
7500 Mendelssohn Ave. N | Minneapalis, MN 55428 | USA

ASTM E 96 Water Vapor Transmission Rate Results Report
MOCON Job Number 110146-1 PO#:102170

Cortec Corparation-Main
Attn: Robert Kean
4119 White Bear Fkwy, 5t. Faul, MN 55110

Test Conditions:

Test Gas Water Vapor Test
TemperatJre
Test Gas Humidity SO%AH Desiccant

Test Results:

Water Vapor Transmission
Sample identification Mocon ID Rate Steady State
Replicate  grams/(m*-day)
5020002 1 25.5 Steady Statc
97-1 Wax Paper 9020.002 2 130 Steady State
9020.002 E] 36.2 Steady State
Mate: Above sample was analyzed for water vapor transmission rate via gravimetric methodology associzted with
ASTM standard E-86. The resul:s relule only 1o the specific items tested,

Remarks: Dry cup gravimetric analysis.

Date; 2/15/2018

Test Dperator; ({s i}y Date: Hf_‘,‘jtiﬁ Autharized by,

Carrie Skagerberg / soel Fischer

This lafsemetkn represents our brst judgement based on work done, but the company (MOCON) nesemes e linhility whatsoover in |55
connectivn will Lbe use of ilermalion o Audhgs contained kerein. This reporl shall not be repeoduced except o full withool writien
approval of the company (MOCON). Any deviations fom, additiens to, or cxelusions from the test method siall e oolod iv e remarks,

End of Repart
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| FROCEGE & AMALYTICAL INSTRUMENTS

W OT0N Labaratory [ACCIIE ITED!

7500 vondelsschn &ve, M| Minecaoa is, MM 55428 | US4 CERTIFICATE 423 131

ASTM F1249 Water Vapor Transmission Rate Results Report
MOCON Joh Number; 440146-1 PO#: 102170

Cortec Corparation-fain
Aktn: Robert Kean
4119 White Bear Pkwy, 5t. Paul, MN 55110

Test Conditions:
Test Gas Water Vapor Test Temperature 230 ¢ | 734
Test Gas Concentration | 50% RH Carrier Gas 100% Mg, Dry

st Results:

Water Vapor Transmissicon
Sample lIdentification Maocon ID Rate |
Replicate | g/{m*-day}

A 16.3 Staady Stzte
, B 14.3 Stoady State
Note: Above sample was analyzed on 1 Permatran-W Water Vapor Permeability Instrument, following the testing
procedure written within QMS 504-004. *f Steady State has net been reached, then the transient data paint
{normally at 120 hours unless additional t1me has been purchased) will be reperted. To convert the abave resulis to)
100int/day, divide the above values by 15.5. The results relate only to the specific items tested,

Steady State ar '
Test Duration®

94-1 VI Barricr Coating 9020.001

Remarks: Nane.

Date: 2f15/2018

Test Operalor: Date: Q“ 5 g’fl'ﬁ Authorized DatEE-Ll ! ﬂ H?? |
Manager !

Carrie Skagerberg ' ; lgel Fischer, kg

This informatlon represerts our bast judgement based on work dane, hut the rampany [MOCON) assumes o Habllity whatsoeverin tonnettion :
with the use of Information or finditgs contained herein. This repor: shall not be reproduced except in full without written approval of the|
company (MOCONL Any deviatlons from, additions ta, ar seelushns from the test method shall be voted in the remarks.
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