
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
“Plastics… were used in furniture, clothing, containers, appliances, just 
about everything. Sometimes the poisons leached into food or water and 
caused cancer, and sometimes there was a fire and plastics burned and 
gassed people to death… The only place that has enough of it to be a real 
danger is right here.” 

— Octavia E. Butler, Adulthood Rites, 1988 
 
 



 

 
 
 
 
 
Beneath and Above the Horizon  
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Liz Larner October 2019 

 

 

 

Beneath and Above the Horizon is an installation of low forms based on the undulating, tessellating forms of 

seafoam drifts. These plastic froth drifts will be interspersed with glazed ceramic forms based on 2019 OK, a type of 

asteroid nicknamed by astronomers as ”city-killers.” If this type of asteroid were to collide with the earth, it would be 

the equivalent of 10 megatons of TNT. 2019 OK was an undetected asteroid that came very close to crashing to Earth on 

July 25, 2019. In an interview with the Washington Post, Melbourne-based observational astronomer Michael Brown 

noted, “People are only sort of realizing what happened pretty much after it’s already flung past us.”  

This paragraph represents the working title and premise for the installation I am proposing for the 2nd Floor of 

Künsthalle Zurich for June 2020. 

 Somehow, I would like to introduce the word Meerschaum into the title for the plastic pieces. It is one of those 

wonderful words that has multiple meanings. I believe I am correct in saying that it simply translates to                 

“seafoam” in German, but it also refers to a mineral Sepiolite, that in its raw form has a texture much like seafoam. 

Sepiolite is much valued for making Meerschaum pipes.  

This PDF will serve as a sketch model for the idea rather than an exact representation. The scale cannot be 

accurately pictured, as the sea foam pieces in the pattern will be much larger, but I hope you get my drift. 

These works will breakdown into layers and segments for shipping and be reassembled on site. 

 

 

 

 

 

 

 

 

 





 

 

 

     Raw Sepiolite 

 

  

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

The Meerschaum forms will be made of used plastic, much of it unrecyclable. These are plastics, and plastics 

that are combined with metals or paper for food containers and other uses like toys and wrappers and other non- 



recyclable plastic products. Some of this will be altered and reformed by heat or cutting, and painted and glued, pinned 

or tied together with other plastic objects like pens, twist ties, and zip ties. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

“…depiction of an asteroid in space. NASA confirmed that on July 25, Asteroid 2019 OK passed about 73,000 kilometers 

from Earth, roughly one-fifth the distance to the moon.” 
https://www.washingtonpost.com/nation/2019/07/26/it-snuck-up-us-city-killer-asteroid-just-missed-earth-scientists-almost-didnt-detect-it-time/ 

 

 

 

The City Killer 2019 OK sculptures will be in some ways like the Animal Vegetable sculptures in my last show at 

Regen Projects, in that they will be variations on a form in various sizes. The image of 2019 OK used in the Washington 

Post article is a depiction of an undated asteroid in space that is itself a guess at what 2019 OK may have looked like.  

These forms in various sizes will be interspersed throughout the plastic Meerschaum forms, with the larger ones being 

closer to the entrance and the smaller toward the back wall. Visitors to the Kunsthalle will be able to wander through 

the sea of plastic in the open areas between the seafoam drifts and asteroid sculptures. 

 

 

https://www.washingtonpost.com/nation/2019/07/26/it-snuck-up-us-city-killer-asteroid-just-missed-earth-scientists-almost-didnt-detect-it-time/


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Jumbo Jet-Sized Asteroid's Closer Than Moon Flyby in Orbit Animation 
Please watch the video, it’s stunning. 

 https://www.youtube.com/watch?v=IBB6DEAY0zw 

 

 

 

 

 

 

 

 

 

https://www.youtube.com/watch?v=IBB6DEAY0zw


 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

 

 

 

 

 

 

 

 

 

 

        

 

            Meershaum form with City Killer sculpture 

 

 

 

 

 

 

 

 

 

 

                                                            

          Glaze Reference  

 



 

 

 

 

                          Horizon lines.  

 

The walls will be painted with a low horizon line on the back wall and a high horizon line on  

the side wall opposite the windows.                       

 

 

 

 

 

 

 

 



 



 



 



 



 



 



Types of Plastic and Bonding Agents 

 

1 PETE, Polyethylene Terephthalate 

2 HDPE, High density Polyethylene 

3 PVC, Polyvinyl Chloride  

4 LDPE Low-density, Polyethylene 

5 PP, Polypropylene 

6 PS, Polystyrene (Styrofoam) 

7 Other 

 

Loctite Plastics Bonding System  

The activator primes hard-to-bond surfaces such as polypropylene and polyethylene. Loctite® Super Glue Plastics 

Bonding System dries clear and sets without clamping. It is resistant to water, most chemicals and freezing 

temperatures. (From their website) 

 

Scotch Weld DP 8010 

    Creates strong bond on low surface energy plastics (LSE) such as polyolefin with minimal or no surface prep required 

    Resists many chemicals, water, humidity and corrosion 

    Formulated to bond multi-material assemblies such as LSE plastics***, thermoplastics, composites and metals 

    Medium viscosity allows controlled dispensing 

    10 minute work life with 60 minute handling strength 

    Strong adhesive can replace screws, rivets and welding 

3M™ Scotch-Weld™ Structural Plastic Adhesive DP8010 Blue is a two-part acrylic adhesive specially formulated to bond 

many low surface energy plastics, including many grades of polypropylene, polyethylene, and thermoplastic elastomers 

(TPEs) without special surface preparation. 

 

***The most used LSE plastics are: 

• Polymethyl methacrylate (PMMA) – widely known as plexiglass. It is used in applications similar to these of the 

glass. But PMMA is preferedin many industries because of its good price, easier processing, efficiency and visible 

light transmission. It is widely spread in secondary industry, interior decorations and advertising; 



• Polypropylene (PP) – It is used for bottles caps, drinking straws, yogurt pots, kitchen appliance parts, car parts 

(bumpers), plastic piping systems; 

• Polyethylene(PE) – from this plastic are produced shopping bags, garbage bins and more than 30% of the kids 

toys worldwide; 

• Polystyrene, known as styrofoam – widely used in construction, for thermal insulation. Kids building blocks, 

plastic utensils, food packs are made of polystyrene too. 

• ЕVA (porous rubber) – it is a foam polyethylene. For producing of yoga mats, kids toys, fishing equipment, EVA 

clogs and anatomic insoles; in sonstruction sector – for different types of insulation; 

• Polycarbonate (PC) – used for CDs, sunglasses, police shields, “armored” windows; 

• ABS (acrylonitrile butadiene styrene ) – a thermoplastic used for panels for electronics ( monitors, printers, 

keyboards), pipes, LEGO blocks. 

The most used HSE plastics (easy to bond) are: 

PVC (extremely soft), cast plastics, ABS mixtured with PC, rubber, ЕPDM, HDPE, PET/PETG, polyamide, TPOs, powder-

coated surfaces. 

• АBS mixtures with polycarboate – for producing car interior parts, panels for mobile phones. 

• HDPE (polyethylene with high density) – for manufacturing bottles of liquid cleaners, milk packs and others. 

• PVC (Polyvinyl chloride) –  for the production of sewer pipes and gutters, bathroom curtains, window frames, 

floorings and even gramophone plates. Most of the bathroom furniture is made of PVC. 

• PET/PETG (Polyethylene terephthalate) – a part of polyesters group. About 60% of the world’s production of 

this polymer is used to make yarn from which are made clothes, sails, and many others. 

• ЕPDM (synthetic rubber) – it is used to manufacture rubber membranes for hydro insulation, car rubber 

sealings, garden hoses, cable insulation and more; 

• TPOs ( thermoplastic polyolefin ) – is a combination of polypropylene and ethylene propylene rubber. It is used 

fro producing multilayer thermally films for packaging of food products. 

• Полиамид (Nylon) – for manufacturing of sliding bearings and strips, bushings, gears, nuts and bolts and more 

for automotive and machine industries; in textile industry to replace the silk in clothes producing. 

More info: 
https://www.zalepi.bg/en/what-are-lse-and-hse-plastics/  

 

Primer for LSE Surfaces 
3M Primer 94 – a liquid base for bonding self-adhesive films 

 

For Bonding HSE Plastics: 
 

3M™ Scotch-Weld™ Acrylic Adhesive DP807 

 

3M™ Scotch-Weld™ Low Odor Acrylic Adhesive DP810 

 

M™ Scotch-Weld™ Acrylic Adhesive DP812NS 

 

3M Scotch-Weld Acrylic Adhesive DP825 Off-White 

 

 

 

Plastic Welders 
 

https://www.zalepi.bg/en/what-are-lse-and-hse-plastics/


800 Watt Plastic Welding Kit with Adjustable Temperature –Needs air compressor  $55 

1300 Watt Plastic Welding Kit with Air Motor and Temperature Adjustment 96712   $70 

 

 

  

 

 

https://www.3m.com/3M/en_US/bonding-and-assembly-us/structural-adhesives/  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.3m.com/3M/en_US/bonding-and-assembly-us/structural-adhesives/


https://envirocare.org/plastic-fume-monitoring-exposure/  

The plastic materials themselves are not an issue and from an occupational hygiene point of view, would need 
to be controlled at the nuisance dust level of 10mg/m3. The main point of concern regarding work in ‘plastic 
environments’ is exposure to by-products released during the manufacturing / processing of plastics. The most 
notable of scenario’s being fumes released during heat treatment of plastics. By-products include , but are not 
limited to, the following: 

  
Plastic Constituents in fume Common Uses 
Acetals Formaldehyde Plastic Zippers, aerosol cans 
Acrylonitrile Butadiene Styrene Styrene, phenol, butadiene Lego bricks, automotive trims 
Polyethylene (low density) Butane, other alkanes, alkenes Packaging 
PET Polyethylene Terephthalate  PAHs, styrene, aldehydes Plastic bottles 
Polypropylene Formaldehyde, acrolein, acetone Plastic hinges, plastic furniture 
Polystyrene Styrene, aldehydes CD Cases, disposable razors 
PVC Polyvinyl Chloride Hydrogen chloride Pipework, double glazing 
 

Plastic Fume Health Hazards 
When plastic pellets, granules and powders are heated through processing, plastic fume can be produced which 
include respiratory sensitisers, irritants and carcinogens being released into the working environment. 
Immediate effects of these may include severe irritation to the nose, lungs and eyes. In some cases, especially 
during prolonged exposures, the effects can be long term and irreversible. 

Toxic gases emitted by burning plastic materials like dioxins and furans may also cause cancer, impotence, 
asthma and a myriad of other detrimental effects to human beings. 

When carrying out a survey, testing would be conducted for the byproducts rather than generic plastic 
fume. The production of plastic fume is affected by the material and the conditions under which the material is 
being processed, the maintenance level of the machine and the level of control of temperature. 

“…preventing or reducing exposure to hazardous substances by improving safety measures (protective equipment, PPE) 

and Control Strategies, such as local exhaust ventilation, can be implemented.” 

 

 

 

Material Melt & Mold Temperatures 

https://www.plastikcity.com/knowledge-base/industry-calculators/material-melt-mold-temperatures  

 

PVC (poly vinyl choloride,don't melt this one,its toxic) melts at about 160 degrees C. 

https://envirocare.org/plastic-fume-monitoring-exposure/
https://envirocare.org/coshh-assessments-control-exposure
https://www.plastikcity.com/knowledge-base/industry-calculators/material-melt-mold-temperatures


HDPE (High Density Poly Ethelene) 120–180 C 

MDPE (Medium Density Poly Ethelene) 120–180 C 

LDPE (Low Density Poly Ethelene) 105–115 C 

PET(E)  (polyethylene terephalate,dont melt toxic) 250–250 C 

PP (poly Propelene VARYIES)  130?,160?,170? C 

PS (poly Styrene,dont melt,toxic) 240 C 

PLA (Poly Lactic Acid, biodegradable plant plastic) 173–178 C 

https://www.quora.com/How-do-the-melting-points-of-different-types-of-plastic-vary  

 

Plastics & Composites Engineering Professor @ Western Washington University 

Nicole.hoekstra@wwu.edu 

Engineering & Design - lisa.ochs@wwu.edu 

 

https://www.alro.com/divgeneral/requestplasticstds.aspx  

 

Technical Data: 

https://www.tapplastics.com/product_info/data_sheets 

 

Plastics  
Plastics are made by condensation polymerization (polycondensation) or addition polymerization (polyaddition) 
of monomer units. In polycondensation, the polymer chain grows by condensation reactions between molecules 
and is accompanied by formation of low molecular weight byproducts such as water and methanol. 
Polycondensation involves monomers with at least 2 functional groups such as alcohol, amine, or carboxylic 
groups. In polyaddition, polymer chains grow by addition reactions, in which 2 or more molecules combine to 
form a larger molecule without liberation of by-products. Polyaddition involves unsaturated monomers; double 
or triple bonds are broken to link monomer chains. There are several advantages to using plastics for food 
packaging. Fluid and moldable, plastics can be made into sheets, shapes, and structures, offering considerable 
design flexibility. Because they are chemically resistant, plastics are inexpensive and lightweight with a wide 
range of physical and optical properties. In fact, many plastics are heat sealable, easy to print, and can be 
integrated into production processes where the package is formed, filled, and sealed in the same production line. 
The major disadvantage of plastics is their variable permeability to light, gases, vapors, and low molecular 
weight molecules.  

https://www.quora.com/How-do-the-melting-points-of-different-types-of-plastic-vary
mailto:lisa.ochs@wwu.edu
https://www.alro.com/divgeneral/requestplasticstds.aspx
https://www.tapplastics.com/product_info/data_sheets


There are 2 major categories of plastics: thermosets and thermoplastics (EPA 2006b). Thermosets are polymers 
that solidify or set irreversibly when heated and cannot be remolded. Because they are strong and durable, they 
tend to be used primarily in automobiles and construction applications such as adhesives and coatings, not in 
food packaging applications. On the other hand, thermoplastics are polymers that soften upon exposure to heat 
and return to their original condition at room temperature. Because thermoplastics can easily be shaped and 
molded into various products such as bottles, jugs, and plastic films, they are ideal for food packaging. 
Moreover, virtually all thermoplastics are recyclable (melted and reused as raw materials for production of new 
products), although separation poses some practical limitations for certain products. The recycling process 
requires separation by resin type as identified by the American Plastics Council (Table 1).  

Enlarge this Image  

 
Table 1--- Resin identification codes for plastic recycling  

There have been some health concerns regarding residual monomer and components in plastics, including 
stabilizers, plasticizers, and condensation components such as bisphenol A. Some of these concerns are based 
on studies using very high intake levels; others have no scientific basis. To ensure public safety, FDA carefully 
reviews and regulates substances used to make plastics and other packaging materials. Any substance that can 
reasonably be expected to migrate into food is classified as an indirect food additive subject to FDA regulations. 
A threshold of regulation—defined as a specific level of dietary exposure that typically induces toxic effects 
and therefore poses negligible safety concerns (21 CFR §170.39)—may be used to exempt substances used in 
food contact materials from regulation as food additives. FDA revisits the threshold level if new scientific 
information raises concerns. Furthermore, FDA advises consumers to use plastics for intended purposes in 
accordance with the manufacturer's directions to avoid unintentional safety concerns.  

Despite these safety concerns, the use of plastics in food packaging has continued to increase due to the low 
cost of materials and functional advantages (such as thermosealability, microwavability, optical properties, and 
unlimited sizes and shapes) over traditional materials such as glass and tinplate (Lopez-Rubio and others 2004). 
Multiple types of plastics are being used as materials for packaging food, including polyolefin, polyester, 
polyvinyl chloride, polyvinylidene chloride, polystyrene, polyamide, and ethylene vinyl alcohol. Although more 
than 30 types of plastics have been used as packaging materials (Lau and Wong 2000), polyolefins and 
polyesters are the most common.  

Polyolefins . Polyolefin is a collective term for polyethylene and polypropylene, the 2 most widely used plastics 
in food packaging, and other less popular olefin polymers. Polyethylene and polypropylene both possess a 
successful combination of properties, including flexibility, strength, lightness, stability, moisture and chemical 
resistance, and easy processability, and are well suited for recycling and reuse.  

The simplest and most inexpensive plastic made by addition polymerization of ethylene is polyethylene. There 
are 2 basic categories of polyethylene: high density and low density. High-density polyethylene is stiff, strong, 
tough, resistant to chemicals and moisture, permeable to gas, easy to process, and easy to form. It is used to 
make bottles for milk, juice, and water; cereal box liners; margarine tubs; and grocery, trash, and retail bags. 
Low-density polyethylene is flexible, strong, tough, easy to seal, and resistant to moisture. Because low-density 
polyethylene is relatively transparent, it is predominately used in film applications and in applications where 
heat sealing is necessary. Bread and frozen food bags, flexible lids, and squeezable food bottles are examples of 
low-density polyethylene. Polyethylene bags are sometimes reused (both for grocery and nongrocery retail). Of 

http://www.ift.org/%7E/media/knowledge%20center/science%20reports/scientific%20status%20summaries/food%20packaging/table_1.jpg
http://www.ift.org/%7E/media/knowledge%20center/science%20reports/scientific%20status%20summaries/food%20packaging/table_1.jpg


the 2 categories of polyethylene, high-density polyethylene containers, especially milk bottles, are the most 
recycled among plastic packages.  

Harder, denser, and more transparent than polyethylene, polypropylene has good resistance to chemicals and is 
effective at barring water vapor. Its high melting point (160 °C) makes it suitable for applications where thermal 
resistance is required, such as hot-filled and microwavable packaging. Popular uses include yogurt containers 
and margarine tubs. When used in combination with an oxygen barrier such as ethylene vinyl alcohol or 
polyvinylidene chloride, polypropylene provides the strength and moisture barrier for catsup and salad dressing 
bottles.  

Polyesters . Polyethylene terephthalate (PET or PETE), polycarbonate, and polyethylene naphthalate (PEN) are 
polyesters, which are condensation polymers formed from ester monomers that result from the reaction between 
carboxylic acid and alcohol. The most commonly used polyester in food packaging is PETE.  

Polyethylene terephthalate . Formed when terephthalic acid reacts with ethylene glycol, PETE provides a good 
barrier to gases (oxygen and carbon dioxide) and moisture. It also has good resistance to heat, mineral oils, 
solvents, and acids, but not to bases. Consequently, PETE is becoming the packaging material of choice for 
many food products, particularly beverages and mineral waters. The use of PETE to make plastic bottles for 
carbonated drinks is increasing steadily (van Willige and others 2002). The main reasons for its popularity are 
its glass-like transparency, adequate gas barrier for retention of carbonation, light weight, and shatter resistance. 
The 3 major packaging applications of PETE are containers (bottles, jars, and tubs), semirigid sheets for 
thermoforming (trays and blisters), and thin-oriented films (bags and snack food wrappers). PETE exists both as 
an amorphous (transparent) and a semicrystalline (opaque and white) thermoplastic material. Amorphous PETE 
has better ductility but less stiffness and hardness than semicrystalline PETE, which has good strength, ductility, 
stiffness, and hardness. Recycled PETE from soda bottles is used as fibers, insulation, and other nonfood 
packaging applications.  

Polycarbonate . Polycarbonate is formed by polymerization of a sodium salt of bisphenol acid with carbonyl 
dichloride (phosgene). Clear, heat resistant, and durable, it is mainly used as a replacement for glass in items 
such as large returnable/refillable water bottles and sterilizable baby bottles. Care must be taken when cleaning 
polycarbonate because using harsh detergents such as sodium hypochlorite is not recommended because they 
catalyze the release of bisphenol A, a potential health hazard. An extensive literature analysis by vom Saal and 
Hughes (2005) suggests the need for a new risk assessment for the low-dose effects of this compound.  

Polyethylene naphthalate . PEN is a condensation polymer of dimethyl naphthalene dicarboxylate and ethylene 
glycol. It is a relatively new member of the polyester family with excellent performance because of its high 
glass transition temperature. PEN's barrier properties for carbon dioxide, oxygen, and water vapor are superior 
to those of PETE, and PEN provides better performance at high temperatures, allowing hot refills, rewashing, 
and reuse. However, PEN costs 3 to 4 times more than PETE. Because PEN provides protection against transfer 
of flavors and odors, it is well suited for manufacturing bottles for beverages such as beer.  

Polyvinyl chloride. Polyvinyl chloride (PVC), an addition polymer of vinyl chloride, is heavy, stiff, ductile, and 
a medium strong, amorphous, transparent material. It has excellent resistance to chemicals (acids and bases), 
grease, and oil; good flow characteristics; and stable electrical properties. Although PVC is primarily used in 
medical and other nonfood applications, its food uses include bottles and packaging films. Because it is easily 
thermoformed, PVC sheets are widely used for blister packs such as those for meat products and unit dose 
pharmaceutical packaging.  

PVC can be transformed into materials with a wide range of flexibility with the addition of plasticizers such as 
phthalates, adipates, citrates, and phosphates. Phthalates are mainly used in nonfood packaging applications 
such as cosmetics, toys, and medical devices. Safety concerns have emerged over the use of phthalates in 
certain products, such as toys (FDA 2002; Shea 2003; European Union 2005). Because of these safety concerns, 



phthalates are not used in food packaging materials in the United States (HHS 2005); instead, alternative 
nonphthalate plasticizers such as adipates are used. For example, di-(2-ethylhexyl) adipate (DEHA) is used in 
the manufacture of plastic cling wraps. These alternative plasticizers also have the potential to leach into food 
but at lower levels than phthalates. Low levels of DEHA have shown no toxicity in animals. Finally, PVC is 
difficult to recycle because it is used for such a variety of products, which makes it difficult to identify and 
separate. In addition, incineration of PVC presents environmental problems because of its chlorine content.  

Polyvinylidene chloride . Polyvinylidene chloride (PVdC) is an addition polymer of vinylidene chloride. It is 
heat sealable and serves as an excellent barrier to water vapor, gases, and fatty and oily products. It is used in 
flexible packaging as a monolayer film, a coating, or part of a co-extruded product. Major applications include 
packaging of poultry, cured meats, cheese, snack foods, tea, coffee, and confectionary. It is also used in hot 
filling, retorting, low-temperature storage, and modified atmosphere packaging. PVdC contains twice the 
amount of chlorine as PVC and therefore also presents problems with incineration.  

Polystyrene. Polystyrene, an addition polymer of styrene, is clear, hard, and brittle with a relatively low melting 
point. It can be mono-extruded, co-extruded with other plastics, injection molded, or foamed to produce a range 
of products. Foaming produces an opaque, rigid, lightweight material with impact protection and thermal 
insulation properties. Typical applications include protective packaging such as egg cartons, containers, 
disposable plastic silverware, lids, cups, plates, bottles, and food trays. In expanded form, polystyrene is used 
for nonfood packaging and cushioning, and it can be recycled or incinerated.  

Polyamide . Commonly known as nylon (a brand name for a range of products produced by DuPont), 
polyamides were originally used in textiles. Formed by a condensation reaction between diamine and diacid, 
polyamides are polymers in which the repeating units are held together by amide links. Different types of 
polyamides are characterized by a number that relates to the number of carbons in the originating monomer. For 
example, nylon-6 has 6 carbons and is typically used in packaging. It has mechanical and thermal properties 
similar to PETE, so it has similar usefulness, such as boil-in bag packaging. Nylon also offers good chemical 
resistance, toughness, and low gas permeability.  

Ethylene vinyl alcohol . Ethylene vinyl alcohol (EVOH) is a copolymer of ethylene and vinyl alcohol. It is an 
excellent barrier to oil, fat, and oxygen. However, EVOH is moisture sensitive and is thus mostly used in 
multilayered co-extruded films in situation where it is not in direct contact with liquids.  

Laminates and co-extrusions . Plastic materials can be manufactured either as a single film or as a combination 
of more than 1 plastic. There are 2 ways of combining plastics: lamination and co-extrusion. Lamination 
involves bonding together 2 or more plastics or bonding plastic to another material such as paper or aluminum 
(as discussed in the section on metal). Bonding is commonly achieved by use of water-, solvent-, or solids-
based adhesives. After the adhesives are applied to 1 film, 2 films are passed between rollers to pressure bond 
them together. Lamination using laser rather than adhesives has also been used for thermoplastics (Kirwan and 
Strawbridge 2003). Lamination enables reverse printing, in which the printing is buried between layers and thus 
not subject to abrasion, and can add or enhance heat sealability.  

In co-extrusion, 2 or more layers of molten plastics are combined during the film manufacture. This process is 
more rapid (requires 1 step in comparison to multiple steps with lamination) but requires materials that have 
thermal characteristics that allow co-extrusion. Because co-extrusion and lamination combine multiple 
materials, recycling is complicated. However, combining materials results in the additive advantage of 
properties from each individual material and often reduces the total amount of packaging material required. 
Therefore, co-extrusion and lamination can be sources of packaging reduction.  

 

 



From Nicole Hoekstra (Western Washington University) 

“ If you research which 3D printing filaments can be printed without ventilation, you will find a short list that 

is considered very safe for use in libraries and classrooms (such as PLA and HIPS).  You do not want to go too 

hot or too long though. 

 

https://3dprintingcanada.com/blogs/news/the-importance-of-ventilation-and-your-3d-printing-workspace 

 

Additionally, any plastic that only has carbon and hydrogen in them (polyethylene, polypropylene) are very 

safe to melt and be exposed to any off gassing while the plastic is hot.  PE is basically candle wax with a 

longer molecule. 

 

Stay away from acrylic, polycarbonate and definitely PVC.  PVC gives off very harmful gasses when it 

degrades.” 

 

Polylactic acid or polylactide (PLA)-  

is a thermoplastic aliphatic polyester derived from renewable biomass, typically from fermented plant starch such as 

from corn, cassava, sugarcane or sugar beet pulp. In 2010, PLA had the second highest consumption volume of any 

bioplastic of the world.[3] 

 

The name "polylactic acid" does not comply with IUPAC standard nomenclature, and is potentially ambiguous or 

confusing, because PLA is not a polyacid (polyelectrolyte), but rather a polyester 

https://en.wikipedia.org/wiki/Polylactic_acid  

 

HIPS – High Impact Polystyrene Sheet 

HIPS - High Impact Polystyrene, it is a tough, rigid plastic material with high impact strength which can be guillotined, 

punched, routered or sawn easily, and is readily available in a wide variety of colours. Used widely for toys, packaging, 

signs, kicking plates, display and point of sale. If you are looking for a particular coloured plastic with good impact 

properties then HIPS is a first choice material. Polystyrene is particularly suitable for thermoforming meaning various 

shapes and objects can be produced from this material. 

http://www.plasticsdirect.co.uk/html/HIPS_47.html  

 High Impact Polystyrene (HIPS) 

High Impact Polystyrene (HIPS) is a versatile, economical and impact-resistant plastic that is easy to machine and 

fabricate. HIPS is often specified for low strength structural applications when impact resistance, machinability, and low 

https://3dprintingcanada.com/blogs/news/the-importance-of-ventilation-and-your-3d-printing-workspace
https://en.wikipedia.org/wiki/Polylactic_acid
http://www.plasticsdirect.co.uk/html/HIPS_47.html


cost are required. It is frequently used machining pre-production prototypes since it has excellent dimensional stability 

and is easy to fabricate, paint, and glue. 

Common Uses: 

    Consumer products: Appliance components, toy, TV and audio-visual equipment parts, recording tape cassettes, 

bicycle trailer, toys 

    Automotive industry: Instrument panels and fittings, gasoline tanks 

    Food Services: Hot and cold drinking cups 

    Office Products: Computer Housings 

 

General Properties: 

    Maintains strength in high-impact applications 

    Can be painted 

    Recyclable with good property retention 

    Easily moldable 

    FDA compliant grades 

    Good dimensional stability 

    Good gloss 

http://www.blackwellplastics.com/HIPS.html  

 

How to Identify Different Types of Plastic: 

https://owlcation.com/stem/How-plastic-is-really-recycled  

 

 

Testing Plastics: 

https://www.twi-global.com/technical-knowledge/faqs/faq-how-using-simple-manual-tests-can-i-identify-an-unknown-

plastic-material    : 

Test no. Action 

1.  Look at the sample. Is it transparent, translucent or opaque? 

2.  Feel the sample. Does it bend? Can it be scratched? What does the surface feel like? 

http://www.blackwellplastics.com/HIPS.html
https://owlcation.com/stem/How-plastic-is-really-recycled
https://www.twi-global.com/technical-knowledge/faqs/faq-how-using-simple-manual-tests-can-i-identify-an-unknown-plastic-material
https://www.twi-global.com/technical-knowledge/faqs/faq-how-using-simple-manual-tests-can-i-identify-an-unknown-plastic-material


3.  Cut the sample with a sharp knife. Does it cut easily? Are the edges smooth or jagged? Does it crumble or flake? 

4.  Subject the sample to a float test. Does it float or sink? (Note: not applicable to expanded foam materials. Water 

should be around room temperature). 

5.  Try to burn a small piece of the sample. What is the size and colour of the flame? Do molten drips fall from the 

sample and continue to burn? Does the sample self-extinguish? Is there any odour when the flame has been 

extinguished? 

 

Material Test no. Observation 

Low density 

polyethylene 

(LDPE)  1  Transparent only as thin film, translucent in thicker sections 

2  Fairly flexible; soft, 'waxy' feel, easily scratched 

3  Easily and smoothly cut 

4  Floats 

5  Not self-extinguishing; molten droplets which usually go out on reaching bench or floor; blue flame with yellow 

tip and little smoke, smell of burning candle/paraffin when flame is extinguished 

  

High density 

polyethylene 

(HDPE)  1  Transparent only as thin film, translucent in thicker sections 

2  Fairly stiff and hard, can be scratched by fingernail 

3  Easily cut with smooth edges 

4  Floats 

5  Not self-extinguishing; molten droplets which usually go out on reaching bench or floor; blue flame with yellow 

tip and little smoke, smell of burning candle/paraffin when the flame is extinguished 

  

Polypropylene 

(PP)  1  Transparent only as thin film, translucent in thicker sections 

2  Stiff; hard, can be scratched by fingernail 

3  Easily cut, fairly smooth edges, when cut with chisel leaves white mark 



4  Floats 

5  Not self-extinguishing; molten droplets which usually go out on reaching bench or floor; flame mainly yellow 

with a trace of clear blue at the bottom; smell of burning candle/diesel when flame is extinguished. 

  

Polyvinyl Chloride, Unplasticised 

(uPVC)  1  Transparent (unless fillers or pigments have been added) 

2  Stiff; hard 

3  Fairly easy to cut, smooth edges 

4  Sinks 

5  Burns with difficulty, self-extinguishing; yellow flame, blue-green at bottom edges; unpleasant, acrid odour of 

hydrochloric acid. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 

 



 

 

 

 



 

 

 

 

 



Heat Gun Temperature Settings 

II °F 

1 102 

2 108 

3 148 

4 201 

5 244 

6 289 

7 335 

 

III °F 

1 166 

2 210 

3 235 

4 320 

5 380 

6 459 

7 490 

 

 

 

 

 

 

 

 

 

 



 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 



 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 



 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 



 

 

 

 

 



 

 

 

 

 



 



 
 
 
 
 
 
 
 
 
 
For further information see: plasticsoupfoundation.org  
 
 
 
 
 
 
 
 
 
 
 
 
 
This publication was produced on the occasion of the exhibition Liz 
Larner below above. It is a collection of research materials and 
documents gathered by the artist in preparation for working with the 
refuse plastic used in the work Meerschaum Drift, 2022. 
 
 
 
 
Liz Larner 
below above 
Kunsthalle Zürich 
11 June–18 September 2022 
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CH-8005 Zürich 
T +41 44 272 15 15 
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