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Development of estimation method for the origin of plastics in the environment
by comprehensive trace elemental analysis

Makino, Yoshiki
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Recently, it has been reported that plastic debris are widely diffused in
the environment, and there is a growing need to estimate the origin of their release to the
environment. Since plastics contain various additives and impurity elements, trace elemental
analysis of raw materials or individual products is considered effective for estimating the origin
of plastics. In this study, a rapid and sensitive in-situ analytical method using femtosecond laser
ablation-inductively coupled plasma mass spectrometry was developed to determine trace elemental
composition. Using the developed method, we analyzed commercially available plastic materials and
succeeded in detecting 57 elements out of 70 elements, 11 of which were considered to originate from

additives and 46 of which were considered to be impurities.
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Concentration (g 8 }) Concentration (g §") Concentration (ug §") Concentration (ug g')
Cr Br Cd Hg Pb
£co80 pg  Cetified 114626 - - 808=+-19 - - 140825 - - 25310 - - 107.6+28 - -
Measured 10825 24%  -6.2% High level concentration High level concentration 2233+19 8.6% -12% 99.78+76 76%  -7.3%
EC681 PE Cetified 177406 - - 9845 - - 217407 - - 4.5040.15 - - 138407 - -
Measured Low level concentration 87.0+88 101% -11% Low level Low level concentration Low level concentration
Cetified 269545 - - 1069137 - - 108494 - -
NMIJB103-a  ABS Measured 240+18 74%  -11% - 1265 3.8% 18% - High level concentration
NMIJB123-a  PVC Cetified 949.0+9.7 - - _ 95624139 - - 937.0+194 - - 965.5+6.6 - -
Measured High level 11631 27% 21% 819259 316% -13% 1246149 12% 2%
NMIJ8133-a PP Cetified 895296 - - _ 94.26+1.39 - - 9415196 - - 949275 - -
Measured 75232 43%  -16% 7120 27%  -25% High level concentration 10154156 15%  6.9%
JSACO63L  PES Cetified 262411 - - 146414 - - 223407 - - 19608 - - 249407 - -
Measured 26.82+0.91 34%  24% Low level concentration 2615 59%  15% 21.19+0.65 31% 81% 29.89+0.94 3%  20%
JSAC0632  PES Cetified 949434 - - 941484 - - 447414 - - 587424 - - 932425 - -
Measured 68.54+3.1 45%  -28% 1154+4.0 35%  23% 37717 46%  -16% 641431 49%  93% 837445 53% -10%

"1 Measured value, error 2SD (N=5)
2 Percentage relative deviation from certified value
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