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2. Products and Materials: BPA in Thermal Paper

Bisphenol A (BPA) is one of the highest production volume chemicals in the world. Global
production capacity of BPA was about 5,160 kilotons in 2008 (Chemical Weekly 2009). The
U.S. alone had a production capacity of 1,226 kilotons of BPA in 2008. In 2008, Europe’s
estimated annual production capacity was 1,438 kilotons (Chemical Weekly 2009), up from
1,150 kilotons/year in 2005/2006 (JRC-IHCP 2010).

BPA is found in a diverse array of products in addition to thermal paper. One of the main uses of
BPA is in polycarbonate plastics and in epoxy resins. Applications of polycarbonates include
reusable food and drink containers such as plastic bottles, optical media such as CDs and DVDs,
automotive and other transport equipment, sports safety equipment, glazing, and polycarbonate
blends in the electronics industry (OECD 2002; Polycarbonate/BPA Global Group 2011).
Applications of epoxy resins containing BPA include lacquers in protective coatings in food cans
and water pipes, structural composites, electrical laminates such as for printed circuit boards,
composites, electrical applications, as well as paints, adhesives, and other protective coatings
such as dental sealants (OECD 2002; Polycarbonate/BPA Global Group 2011). BPA is used in
the production of polyester resins, polysulfone resins, polyacrylate resins, and flame retardants
(NTP-CERHR 2008). It is also contained in polyvinyl chloride (PVC) plastics and foundry
castings (U.S. EPA 2010).

BPA is synthesized by the condensation of phenol and acetone in the presence of an acid catalyst
(e.g., hydrogen chloride) and a promoter (e.g., methyl mercaptan). This condensation reaction
yields two grades of BPA, both of which may be used in the manufacture of thermal paper (ICIS
2011; S. MacNeil, personal communication, November 28, 2011).

This chapter describes BPA’s use as a developer, as well as the thermal paper applications in
which BPA is often used. Thermal printing technology is described in Chapter 3.

2.1 BPA as a Developer in Thermal Paper

BPA is widely used as a developer in thermal paper because it is efficacious, available, and
affordable (Mendum, Stoler et al. 2011). Although there are currently no estimates for the
amount of BPA used in thermal paper in the U.S., the amount of BPA used in Europe in
2005/2006 in thermal paper amounted to 1.89 kilotons (JRC-IHCP 2010). This accounts for
roughly 0.2 percent of total European BPA consumption (JRC-IHCP 2010).

In a sample of ten twelve-inch blank cash register receipts from businesses in suburban Boston,
Mendum et al. (2011) found that eight receipts had quantifiable concentrations of BPA (level of
quantification 26 ug/g); detectable BPA varied from 3 to 19 mg per 12-inch receipt. Mendum et
al. identified three categories for the amount of BPA in thermal paper: full BPA content (9-
19mg/12 inches), low BPA content (1-3 mg/12 inches), and BPA-free paper (below the detection
limit) (2011).

In a larger study, 103 thermal receipt papers from 58 locations in the U.S., Japan, Korea, and
Vietnam were tested (Liao and Kannan 2011). BPA was found in 94 percent of the receipts,
ranging from below the level of quantification (1 ng/g in this study) to 13.9 mg/g (geometric
mean: 0.211 mg/g). Some receipt papers claimed to be “BPA-free,” as specifically printed on
the receipt paper, but all of these receipt papers contained hundreds of pg/g levels of BPA
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(geometric mean: 217pg/g). Of the receipt papers collected in the U.S., 100 percent of them
contained BPA. BPA was not detected in any of the six samples from Japan, likely due to the
2001 Japanese phase-out of BPA in thermal paper.

2.2 Thermal Paper Uses

Thermal paper has extensive applications, with the most common uses including: point-of-sale
(POS) receipts, labels, tickets, and print-outs from recording devices. POS receipts include sales
receipts from cash registers, ATMs, and banks. Labels printed on thermal paper include labels on
prescriptions, industrial barcodes, packaged items such as supermarket foods (e.g., deli meats,
cheese, bulk items) and retail shelf labels. Tickets for transportation (e.g., airlines, trains),
entertainment (e.g., cinema, theatre, gaming, sporting events, amusement parks, arenas, and
museums), parking tickets, and tickets from kiosks are all common applications of thermal paper
(Nashua Corporation 2008). Ultrasound, electrocardiogram (EKG), and printouts from other
laboratory recorders are also common examples of thermal printing (JPI Healthcare n.d.).
Testing of thermal paper used in medical applications, such as EKG printouts, indicates that it is
made with bisphenol S (J. Warner, personal communication, March 1, 2011).

According to European estimates, POS receipts account for only half of thermal paper sold.
Nearly one-third of thermal paper is used in self-adhesive labels in applications such as deli
trays, shipping labels, luggage tags, etc. Lottery tickets account for 10 percent of thermal paper
applications and another 10 percent for fax paper (JRC-IHCP 2010).
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