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Objective - Improve Rim Seals
During high speed paperboard carton manufacturing, the seal at the top rim is

under stress. Low seal initiation and good hot tack strength are needed to ensure
a good seal

Rim Seal
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Overview

m This study looked at several aspects of surface treatment of LDPE coated
paper

= Variables studied
= Post Corona Treatment of the Coated Substrate
= Time of the Coating Web in the Air Gap
= Melt Temperature of the Coating Web

= Performance compared
= Hot Tack and Heat Seals

= Attenuated Total Reflection (ATR) was used to look at oxidation
levels of the LDPE coating expressed as the Carbonyl Index (C.I.)
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Troubleshooting a Sealing Problem Using ATR

Carbonyl Peak Area PE Peak Area
(1777-1675) (2698-2585) Carbonyl Index
Bad seam area 0.08776 0.13151 0.667 e
Bad bucket area 0.06569 0.13171 0.499
Bad blank area 0.07383 0.13008 0.568
Good bucket area 0.04338 0.1368 0.317
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Post Corona Treatment of the Coated Substrate

m Investigate the effects on heat seals and hot tack by varying the level of post
treatment

= Post treatment is often done to improve printability

m LDPE was coated onto paper at 324°C (615°F) and an air gap of 17.8 cm (7 in) at
a constant coat weight of 16.3 g/m? (10 Ibs/ream)

= Power was adjusted on the corona treaters to alter the surface treatment
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Dyne Level was Confirmed to be
Linear with Watt Density

(Treaters were Working Properly)

Dyne vs Watt Density
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Heat Seal versus Corona Treatment Level
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Higher Treatment Results in Higher Seal Strength and Higher Seal Initiation Temperature
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Hot Tack Conditions

File Tools Pressure Adjustment

-Settings
Load from Saved Settings I j New Save
Pressure Length Width Peel Rate
IW N— | 254 | 191 .\ 33.0 sec
Sec: Sec
Jaw Pattern Area Cooli ime

| 120.0 -¢ |Stee| Upper/ Poly Low | 4851 mm2 0:00:10
Lower Min : 0 Sec

Upper Heat ON
Cycle Exit
Lower Heat ON Machine

- Test Results

Upper Temp I 120.0 °C Left Pressure Right Pressure Total Pressure Selected Force
Lower Temp | 1 200 °c I 0260 MN/mm?2 I 0335 memzl 0297 ijmzl 21 7 g_f25_4mm
Operator Press Cycle Machine

View Graph Test# 13
Material

_-II_I*
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Hot Tack versus Corona Treatment Level
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In General Higher Treatment is Detrimental

- At 38 Dyne (no corona) Hot Tack was 50% higher

- Increasing Treatment Resulted in Higher Oxidation as measured by the
Carbonyl Index
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Time of the Coating Web in the Air Gap

m Investigate the effects on hot tack by varying the time in the air gap (TIAG)
Air gap is often adjusted to maintain good bond strength

m LDPE was coated onto paper at 316°C (600°C) with an air gap of 17.8 cm (7 in)
at a constant coat weight of 16.3 g/m? (10 Ibs/ream) Line speed was adjusted to
change TIAG

32 ms
44 ms
58 ms
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Hot Tack versus Seal Temp at Various TIAG’s
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In General Longer TIAG is Detrimental
- Hot Tack was 4 times better at 32 ms versus 58 ms
- The More TIAG Results in a Higher Carbonyl Index
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Melt Temperature of the Coating Web

m Investigate the effects on Hot Tack by varying the melt temperature
Melt temperature is often adjusted to maintain good bond strength

m LDPE was coated onto paper at 307°C (585°F), 316°C (600°F), and 327°C (620°F)
with an air gap of 17.8 cm (7 in) at a constant coat weight of 16.3 g/m? (10
Ibs/ream)
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Hot Tack versus Seal Temp at Various Melt Temperatures
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In General Higher Melt Temperature is Detrimental
- Hot Tack was Higher by 3x at 307°C and 2x at 316°C versus 327°C
- However, Bond Strength to the Paper is Diminished

- What Then Do You Do???
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How Ozone Treatment of the Coating Web that
Contacts the Substrate Can Help (cup stock)

Fiber Tear at 307°C (585°F) Melt Temperature with and without Ozone (cup stock)
I I I ) ?
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Solutions for Poor Seals (Faster Machines)

e Minimize Post Treatment
— Set Minimum and Maximum values

« Stay above minimum amount needed for printing
« Stay below maximum allowable for good heat seals

* Minimize the TIAG and/or Melt Temperature
— Set Minimum and Maximum values

« Stay above minimum amount needed to insure good LDPE to paper
bond

« Stay below maximum allowable for good heat seals

* Consider Using Ozone to Promote Bond of LDPE to Substrate
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Disclaimers

Before using a product sold by a company of the LyondellBasell family of companies, users should make
th%lrI owr|1I independent determination that'the product is suitable for the intended use and can be used safely
and legally.

SELL I\XAKES NO WARRANTY; EXPRESS OR IMPLIED (INCLUDING ANY WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR ANY WARRANTY) OTHER THAN AS
SEPARATELY AGREED TO BY THE PARTIES IN A CONTRACT.

This product(s) may not be used in:

(i) any U.S. FDA Class |, Health Canada Class |, and/or European Union Class | Medical Devices, without prior
notification to Seller for each specific product and application; or

(if) the manufacture of any of the following, without prior written approval by Seller for each specific product
and application: (1) U.S. FDA Class Il, Health Canada Class Il or Class lll, and/or European Union Class I
Medical Devices; (2) film, overwrap and/or product packaging that is considered a part or component of one
of the aforementioned Medical Devices; (3) packaging in direct contact with a pharmaceutical active
ingredient and/or dosage form that is intended for inhalation, injection, intravenous, nasal, ophthalmic (eye),
digestive, or topical (skin) administration; (4) tobacco related products and applications; (5) electronic
C|ga}rettes arltd similar devices; and (6) pressure pipe or fittings that are considered a part or component of a
nuclear reactor.

gii) Additionally, the product(s) may not be used in: (1) U.S. FDA Class lll, Health Canada Class IV, and/or
uropean Class lll Medical Devices; (2) aPpllcatlons mvolvmg{:;é)ermanent |mP_Ian_tat|on into the body; (3) life-

sustaining medical applications; and (4) lead, asbestos or MTBE related applications.

All references to U.S. FDA, Health Canada, and European Union regulations include another country’s

equivalent regulatory classification.
Users should review the applicable Material Safety Data Sheet before handling the product.

An\/(technlc_al advice, assistance, recommendations, testing or reports provided by the LyondellBasell
(“LYB") family of companies to you for any reason, including, but not limited to (i) the selection, processw%
or use of a LYB product, (ii) the storing, handling or usage ot a LYB product, or (iii) the modification of a L
product in an end-use application, or 8v) assistance about technical feasibility of applications, or (v)
assistance about design and simulation methods or procedures (collectively, ™ Technical Assistance”) is
Plve_n_ and accepted at your sole risk and without any warranty whatsoever. LyondellBasell will have no
1ability or responsibili %/ for the use of, results obtained from, or any other aspects of the Technical .
Assistance, including, but not limited to, the preparation and delivery hereof. You are encouraged to verify
independently any such Technical Assistance.
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