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Good Morning,
 
Lately we have been getting asked,
 


“Why does it takes so many coats of finish to build on gloss on VCT?” 
or


“Why does it take 5 coats of the Diamond Guard VF to build sheen on VCT, but only 2-3 coats
 of VF on sheet goods?”
 


Answer:  VCT is VERY porous. 
 
Attached is a general document I found discussing the composition of Vinyl Composite Tile (VCT).  As
 you can see on the document, VCT is composed of 3 ingredients; limestone, resin, and plasticizer.
  The limestone content is listed at 84%.  Limestone is a very soft stone and therefore absorbs and


 absorbs and absorbs much of the VF on the 1st, 2nd, and much of the 3rd coat.  By the time the 4th


 coat is applied, there begins a noticeable sheen start to form and by the 5th coat is looking much
 better.


 
“But, the Diamond Guard VF still looks better on vinyl, at 3 coats, why?”
 


Answer:  Multiple reasons…
 


1.       Plasticizers – there is about 4% composition of plasticizer in VCT.  That does not seem like a
 lot, but it is enough to contribute to plasticizer migration into the finish.  This plasticizer
 migration causes a distortion of the finish.  A good practice that will help with the plasticizer
 migration is whenever finishing VCT, use the Diamond Guard S first (before the VF).  This will
 accomplish two things: reduce the plasticizer migration and save your customer money. 
 Two coats of “S” is less expensive of a ‘filler/sealer’ than VF direct.  The finished result will
 look better and cost less.


2.       Limestone composition – VCT if you look closely at a stripped tile, you will see:  many
 pigmented colors and quartz sparkles. By nature of the limestone composition, the particles
 will refract and absorb differently.  This gives a false negative result on a gloss reading.  And
 we all know, appearance is everything.


3.       Mil Build – the solids of Diamond Guard VF is approx. 26% solids.  This means, it will take 4
 coats to build to over one (1) mil of dry finish.  We all know, the more build, the higher the
 shine.  This combined with the porosity of VCT, it all works against us.  Don’t be
 discouraged, there are not any mop-on products, that I am aware of that will build a 80+
 gloss in 3 coats. 
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Generic Vinyl Composition Tile 
 
Product Selection and Description 
 
Vinyl composition tile (VCT) is a resilient floor covering. Relative to the other types of vinyl flooring (vinyl 
sheet flooring and vinyl tile), VCT contains a high proportion of inorganic filler. The tile size modeled in BEES 
is 30 cm x 30 cm x 0.3 cm (12 in x 12 in x 1/8 in), with a weight of about 0.613 kg (1.35 lb). 
 
Flow Diagram 
The flow diagram below shows the major elements of the production of this product, as it is currently modeled 
for BEES.  
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Figure 1: Vinyl Composition Tile System Boundaries 



 
Raw Materials 
The average makeup of vinyl composition tile is limestone, plasticizer, and a copolymer of vinyl chloride 
(95 %) and vinyl acetate (5 %).  A layer of styrene-butadiene adhesive is used during installation. 
 
The table below lists the composition by weight of 30 cm x 30 cm x 0.3 cm (12 in x 12 in x 1/8 in) VCT. A 
finish coat of acrylic latex is applied to the tile at manufacture.  The thickness of the finish coat is assumed to be 
0.005 mm (0.2 mils). The production of these raw materials is based on the U.S. LCI Database, EcoInvent, and 
American Chemistry Council data updated in 2010.1



 
    



                                                 
1 Franklin Associates, a Division of ERG, for the Plastics Division of the American Chemistry Council: Cradle-to-Gate Life Cycle 
Inventory of Nine Plastic Resins and Four Polyurethane Precursors (Prairie Village, KS, 2010). 











Table 1: Vinyl Composition Tile Constituents 



Constituent Mass  
kg/m2 (lb/ft2) 



Mass 
Fraction (%) 



Limestone 5.54 (1.14) 84 
Vinyl resins: 5 % vinyl 



acetate / 95 % vinyl 
chloride 



0.797 (0.163) 12 



Plasticizer: 60 % BBP 
(butyl benzyl phthalate) 
/ 40 % DINP 
(diisononyl phthalate) 



0.269 (0.055) 4 



Total 6.61 (1.35) 100 
 
Internal recycling is quite common, with at least 99 % of the raw materials initially used in the manufacturing 
process being ultimately used in the finished product. Typically, all scrap and rejected materials are reused in 
the manufacturing process for VCT.  In fact, the amount of recycled content from tile processing can range from 
12 % to 50 % of a finished tile. 
 
It is difficult to provide a representative number for tile recycled content from sources external to the plant, due 
to multiple manufacturing sites and the lack of a constant supply of both post-industrial and postconsumer 
polyvinyl chloride (PVC).  The majority of the recycled materials used are post-industrial, and a conservative 
recycled content number from external sources is 1 % by weight of the tile. 
 
Manufacturing 
Energy Requirements and Emissions. Energy requirements for the manufacturing processes (mixing, 
folding/calendaring, finish coating, and die cutting) are listed in the Table below.  
 



Table 2: Energy Requirements for Vinyl Composition Tile Manufacturing 
Energy Carrier MJ/kg (Btu/lb) 
Electricity 1.36 (585) 
Natural Gas 0.85 (365) 
Total 2.21 (950) 



 



Emissions associated with the manufacturing process arise from the combustion of natural gas and are modeled 
using the U.S. LCI Database.  
 
Transportation. VCT producers are located throughout the country. The bulk of the product weight is 
limestone, a readily available and plentiful filler typically located in close proximity to manufacturing sites. The 
raw materials used in the manufacture of the tile are all assumed to be transported to the production facility via 
diesel truck over a distance of 402 km (250 mi). Transportation of adhesive to the end user is assumed to be 241 
km (150 mi) via diesel truck.  
 
Waste. Typically, less than 1 % waste is generated from the production of VCT.  This waste is usually 
comprised of granulated VCT and VCT dust and is disposed of in a landfill. 
 
Transportation 
Transportation of vinyl composition tile by heavy-duty truck to the building site is modeled as a variable of the 
BEES system. 
 











Installation  
A layer of styrene-butadiene adhesive is used during installation. The thickness of the adhesive is 0.08 cm (1/32 
in) at application.  Approximately 0.0133 kg (0.0294 lb) of adhesive is applied per ft2 of vinyl composition tile.  
The adhesive is applied wet, and a loss in volume arises due to evaporation of the water in the adhesive as it 
dries. Adhesives are typically water-based and thus few volatiles are emitted.  Installation of vinyl composition 
tile is primarily a manual process, so no energy use is modeled for the installation phase.  The production of the 
adhesive is based on the American Chemistry Council data (2010).  
 
Installation scrap varies depending on the job size. It is estimated that, on average, installation scrap for a 
commercial job is 2 % to 3 %. Scrap is sent to landfill. 
 
Use 
Vinyl composition floor tile is most commonly used in applications such as school cafeterias and classrooms, 
where there is relatively little exposure to abrasion from tracked-in grit and dirt.  Based on historical 
observations, it is estimated that VCT in such applications lasts an average of 40 years before it is replaced due 
to wear.  In extremely heavy traffic areas (which are normally much smaller in area), such as entryways in a 
school, the tile has a shorter life expectancy.  
 
Because of differing VCT manufacturers’ maintenance recommendations, there is not a single industry standard 
for maintenance of the product over its lifetime. Typically, VCT is stripped and polished annually. Many of the 
acrylic finishes used after the floor is installed consist of the same general materials as the factory-applied 
finishes. The equipment used to maintain the floor depends on the maintenance system selected by the building 
owner, often based on the desired overall appearance. Electric- or propane-powered floor machines may be used 
for stripping, polishing, and buffing. Frequency of refinishing, and types and quantities of stripping and 
polishing chemicals used each time, depend on the maintenance programs developed by individual building 
owners. Today, low-volatile organic compound (VOC) or no-VOC maintenance products are available for 
maintaining VCT floors. VOC off-gassing from the tile and adhesive at each installation are included in the 
BEES modeling.   
 
End of Life 
At end of life, the VCT and adhesive are assumed to be disposed of in a landfill. 
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Suggestions on position selling:
 


·         Option 1: Diamond Guard RF is the best answer to VCT.  It builds 5 mils wet (roller), at 38%
 solids, that is 1.9 mils of dried film in one coat. 


·         Option 2: If the customer insists on NOT using a roll on product, steer them to the VF. 
·         Option 3: We understand the learning curve and reluctance of putting a roller in the hands


 of untrained personnel.  Many (end-user) customers want the RF, but don’t trust the results
 with their personnel and potential for employee turnover, resulting in disaster.  This leads
 into a different topic of building a network of applicators trained to apply the RF product. 
 Hospitals will contract applicators for the roll on product when they see, understand, and
 are on board with the longevity of the RF.  Let the customer know there are contractors out
 there that can apply the RF on VCT.


 
Debra K. Jacobson
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