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Determination of Organotin Compounds in Polylactide Plastics by Gas Chromatography — Mass Spectrometry

Tomoko OOSHIMA, Asako OZAKI, Harunobu NAKASHIMA*, Kazuo ISAMA™ and Toshie TSUCHIYA**

Abstract

Tin octylate (tin 2-ethylhexanoate) is widely used as a catalyst in the polymerization of polylactide

plastics. Moreover, organotin compounds such as dibutyltin (DBT) and dioctyltin (DOT) are used as

stabilizers of polyvinyl chloride. Therefore, residual organotin (butyltin, phenyltin and octyltin) compounds in

polylactide plastics were simultaneously determined by gas chromatography — mass spectrometry
(GC-MS) after ethyl derivatization with sodium tetraethylborate (NaBEt,). Tin octylate was detected as
tetraethyltin by this method. Tin octylate level was 192pg/g in 1 out of 4 samples of polylactide plastics.

The other organotin compounds were not detected as contaminants of tin octylate in the 4 tested samples.
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Table 1 Characteristics of polylactic plastics
Sample No. Composition  Moleculer weight

1 PLGA 200,000

2 PLLA 200,000

3 PLLA 200,000

4 PLLA 5,000

PLLA : poly (L-lactic acid)
PLGA : poly (lactic—co—glycolic acid)
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Fig. 1 Total ion chromatogram of organotin compounds and their surrogate standards by GC-MS

after ethyl derivatization

1: TeET, 2: MBT—d,, 3: MBT, 4: DBTd,g, 5: DBT, 6: MPT~d;, 7: MPT, 8: TBT-d,;, 9: TBT,
10: MOT—d,;, 11: MOT, 12: TeBT-dy;, 13: TeBT, 14: DPT-d,y, 15: DPT, 16: DOT-d,,,
17: DOT, 18: TPT—dy,, 19: TPT, 20: TOT—d,,, 21: TOT, 22: TePT, 23: TeOT
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Fig. 2 Total ion chromatogram and mass spectrum of tin 2—ethylhexanoate by GC-MS after ethyl derivatization
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Table 2 Recovery of organotin compounds from polylactic plastics
Amounts Recovery (%)
spiked® Corrected by the internal ~ Corrected by corresponding
(g standard surrogate standards
MBT 10 88.11+18.5 109+1.5
DBT 10 91.94+29.7 104+1.0
TBT 10 86.2140.9 119+1.8
TeBT 10 35.8%20.8 -
MPT 10 186+37.5 102+7.7
DPT 10 190+13.5 143+1.6
TPT 10 74.3+6.0 218+2.2
TePT 10 ND -
MOT 10 >163 110+1.4
DOT 10 >200 116+0.8
TOT 10 >200 127+2.0
TeOT 10 80.9+6.7 -

Sample No.3 was used for the recovery examination.

Values show mean + standard deviation. (n=3)

*: spiked in sample 0.3 g

—: not determined with surrogate standards

MBT: monobutyltin, DBT: dibutyltin, TBT: tributyltin, TeBT: tetrabutyltin,
MPT: monophenyltin, DPT: diphenyltin, TPT: triphenyltin, TePT:tetraphenyltin,
MOT: monooctyltin, DOT: dioctyltin, TOT: trioctyltin, TeOT: tetraoctyltin
(ethyl derivatization)
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Table 3  Contents of organotin compounds in polylactic plastics corrected by the internal standard
Content (p g/g)
Sample No. .
TeET® MBT DBT TBT TeBT MPT DPT TPT TePT MOT DOT TOT TeOT
1 192120 ND ND ND ND ND ND ND ND ND ND ND ND
2 ND ND ND ND ND ND ND ND ND ND ND ND ND
3 ND ND ND ND ND ND ND ND ND ND ND ND ND
4 ND ND ND ND ND ND ND ND ND ND ND ND ND
Detection it in 3 3 17 0,083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.83 0.83 0.17

samples (1 g/g)

*: tin 2—ethylhexanoate content calculated by subtracting blank value from TeET value

Value shows mean + standard deviation. (n=3)
TeET: tetraethyltin

Table 4 Contents of organotin compounds in polylactic plastics corrected by corresponding

surrogate standards

Content (u g/g)

Sample No.

MBT DBT TBT MPT DPT TPT MOT DOT TOT
1 ND ND ND ND ND ND ND ND ND
2 ND ND ND ND ND ND ND ND ND
3 ND ND ND ND ND ND ND ND ND
4 ND ND ND ND ND ND ND ND ND

Detection limit in
0.17 0.083 0.083 0.083 0.083 0.083 0.083 0.17 0.83

samples (1 g/g)
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Fig 3 Mass chromatogram of sample No.l
(m/z 207, 205)
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