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> PIGSTIC debt;ls ‘accoun'rs for about™7 0.7 of marme/beach
litter over the world (Der_muk,—. 2003).

> Plastic debris_ is nof only an eyesor'e which'undermines :

beach tourishiwvalue, but alsoraisirdnsporii vecior e POPs. .
(Rices and Gold, 19847 Maie.et al. 2001 Endereidalz 005, Ricestert al., 2007

_ Odataenal,2009), and Toxic metalsianis presentation).”

> Tihe present study foclises.onl toxicmetals originally! :
contained in plas’rlc debris as stabilizers, catalysts, and = *

g SOIOMENTS o ol g
! Kako'et al’, (ZOLT) ‘-% ablishmeniioffilimerical beach litter hindcast/forecast: N
modelsiani ‘JJN" to Gofo "Lsland, Japan@Marine Pollution Bulletin, 62(2),

293:302.
. Nakashimaret al. (2012) “Quantification of toxic metals, derived firom macro
plasiiiclifterton Ookushi beach, JapansErvironmeriial Science & Teclinology,

46, 10099-10105. .
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Our attention is hfo.cused”on a fishing float made from
| polywinyl*céhloride (PVC) polymer, which'isivery familiar
 plasitic liFtier around theiEasi Asia.
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Lead

7,300 +1,700 mg/kg
>> 1000 mg/kg (RoHS/WEEE)

Pb(C1gH;50,), (lead stearate)
Is added as a stabilizer when
manufacturing PVC floats




7 A% Does lead™h PV CiTloatsicontaminate beaches?.

'y T VS TP
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Leachmg experiments; (15 experiments intotal)
PVC float was placed into a glass.vial filled with 820 mL of

E = ater.

€ | = =) was shaken continuously for 120 hours.

N water was sampled from the glassvial every 12 hours, and
wi 2d into an ICP-MS to measure theiconcentration of Pb.

O Control = PVC floats
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g % Does Iead m PVCirloais confamma'te beaches" ";*
A Fickian Iammar' film model (Nakashima et a/, 2012 55&7) :
to evaluate: the,leaching flux of: Pb .

O Control = PVC floats % 1 ‘;,
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V: volume of Elix water (820 mL), c: Pb concentration in the vial
a: area of float surface, c;: mass.of Pb per unit volume in each PVC float

wirléaching rate ofiPb; k: partition coefficient (zc../c),
H c., :saturated Pb concentration

Pb leaching flux (leaching mass per unit area & time)
on beaches (R [g/cm?/s])

R=vkc, ~3.4x10™2g/cm?/s
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7 A% Does Iead m PVC floa'ts confamma'te beaches" A
A Fickian Iammar' fllm model (Nakashima et a/, 2012 55&7) -
to evaluate: the,leaching flux of: Pb .

Pb leaching flux (leaching mass per'unitsarea & time)
on beaches (R [g/ecm?/s])

R=vkc, ~3.4x10™2g/cm?/s

that leaching process occur only. in rainy days (r~16% in
1), and that leaching Pb is accumulated in the upper 10 cm
, The growth rate of Pb concentration accumulated in
nsity(p) =1600 kg/m3) can be estimated to

l

& pp

It G=Rr /(dp) ~1 my / kg / year ntion value (250 mg/kg; US EPA)

- by assingle PVC float.
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Does lead™in ‘PVC floa'ts confamma'te beaches"

A FlelCln Iammdr' fllm odel (Nakashima et a/., 2012, ES&T)
to evaluate the, growih_rate of Pb in soil .

ie that leaching process.occurs only.in rainy days (r~167%in
in), and that leaching Pb is-aceumulated in the upper 10 cm
S, the growth rate (G) of-Pb concentration accumulated in
ensity(p) =1600 kg/m3) can be estimated to

— . Mlation value (250 mg/kg; US EPA) e
by a single PVC float.

I These estimates may shorten if plastic debris washed ashore on beaches
g ikely).
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' We are monitoring marine debris washed ashore
on beaches using ten webcams set around Japan

Islands (Kataoka et al., 2012, MPB)




complilierare
MPB; Kataoka et :9#.
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spmetbeaches, the quantities of marine debris’washed ashore are increased &
inan fivefold due fo a complicated combination between ocean currehts: ™ &
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:‘ Cc;nclusion r
.»Part of plastic debris‘acts as atransport vector” of toxic
meTals from their sources to beach environment.

*i estimated-to ~250 years. However, this
lastic debris washed ashore on beaches

LILLLLLL St

Pb Pb Pb pp s
Pb

~ »Model analyses suggest that these estimates:may shorten
if plastic debris released at the sources increases
moderately.
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