EPTAZIA MAOHMATOZ ANAA XHM It
2020-21

ONOMATENONYMO (AM xak), XX (AN YOOX), YO00X OOKX)

TITAOZ EPTAZIAZ:
(M. Antimony leaching from polyethylene terephthalate (PET)
plastic used for hottled drinking water)




AIATYNQ3H THZ EPQTHZHI/AIEPEYNHZH NMPOBAHMATO2

MOIA H ZYTKENTPQZH ANTIMQNIOY IE EM®IAAQMENA NEPA?




EIZArQrH 10 GEMA ...

N.X. NQz NPOKYNTEI TO NPOBAHMA KAI NQZ AYTO ANTIMETQMIZETAI
ME THN NAPOYzA MEAETH...
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(2.1 COMMERCIAL BOTTLED SAMPLES)

2. Methods
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2.1. Commerdal bottled waters [_TE_] \“\

Nine commercial brands (bmnd ID #) of bottled wa}xfém
“purchased in the summer of 2006 gt stores—ifi the south-
western US (Anzona): Tynant (1), Pure American (2}, Aquafing
(3}, Refreshe (4), Smartwater (%), Hawsail Water (6), Albertsons
Store Brand (7}, Desam (8], and Arrowhead (9). All bottles were
labeled as bemng PET plastic At least two bottles of each were
purchesed, sometimes from different store locations. A
smaller number of samples were collected than in previous
studies (Shotyk et al., 2006; Shotyk and Rachler, 2007) because
those studies found relatively small variability among differ-
ent brands, end becsuse these were the major brands found
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(2.2 EXPERIMENTAL METHODS)
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2. Experimental methods @
Temperature-mcubatbon expaiments were conducted by plaang
the as-recerved bottles conteming botted water into ovens set at
40, 60 or 80°C 1n & T12 Funchon Line Hereeus oven (Eendm Lab
Products GmbH (now Themmo Feher), Germeny). Room-tern-
pemture inmubation was conducted at 22°C. After prescribed
incubation times, water wes removed from the bottles and
transferred to clean HDPE bottles (prepared &s desoibed abowe)

Laboratory tests were conducted with ome commercial
bottled water (Brand 9). Three parameters were vaned in a
3= 4 expenmental matnx: Three water pH levels were used
with four experimentzl treatments. The pH was adjusted to
6.3, 73 or 8.3 with hydrochloric acid or sodium hydroxide. The
four trestments were: (1} comtrol sample held at room
temperature; (2} sample frozen at —205C for 48 h; (3} sample
heated to 80°C for 48h; (4} sample irradiated using a low-
voltzape UWV-PEM (Fisher Scientific), which emits light at
254nm; it operated inside the bottle for 6h

Sunhpht exposure tests were conducted outdoors In
Arizona (Tempe, AF) on the roof of the laboratory uilding.
Bottled waters, with labels removed, were exposed to sunlight
fior up to 7 days (August 9-16, 2006}, Control samples wrapped
in aluminum fail to prevent solar irrediation were placed on
the roof to be exposed to the same ar temperatimes.
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(2.3 ANALYTICAL METHODS)
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23.  Analytical methods )

Samples were analyzed for antimony using a Thermo
Electron Element 2 single-collector double-focusing magnetic
sector inductively coupled plasma mass spectrometer
(ICP-M3) in low-resolution mode. Analytical accuracy and
precision for the measurements were determined by analyses
of river water standard reference materials NIST 1640, NIST
1643e, and WNRC SELS4. Precisions were within 3% (la).
Measured and certified values for standards were within the
quoted errors. The limit of detection and method reporting
lewe]l are 0.004 and 0.028 ppb, respectively.




EKOEZH KAl EPMHNEIA AMOTEAEZIMATON ...
(3. RESULTS)
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Fig. 1 - Antimony concentr ations in purchased botted water
owver a 3-month holding period at room temperature (22°C) L g'z g':: :‘3 ii
Averages of teo water bottles are shown; error bars ' i ’
represent the difference between antimony analysis in the The UV-PEN-rradiated sample was heated to ~45°C. Measuremenis were precise to 3% (14).

twro water bottdes.
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(3. RESULTS)
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Fig. 5 - Exposure of Brand 9 water bottle to outdoor sunlight
Error bar represents one standard deviation based on
triplicate experiments.
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(4. CONCLUSIONS)

4, Condusions @

Antimony can be released (Le., leached) from the PET plastic
used to make commercial and mumcipal water bottles. Whale
the rate of leaching is low below storage temperatures of
60°C, sbowe this temperature antimony release can oocur
rapidly. From personal experience, in the southwestern US
the temperatures inside automobiles and garages, where
bottled water is often stored, can exceed 50 °C. Bottled water
manufachmers should consider the shipping/stomge condi-
tions of the bottled waters, and possibly select plastics that do
not leach antmony [e.g, FET made with titamum or

Antimony
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