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1
(Polyvinylchloride, PVC) , , o
, (Tricresyl phosphate, Tritolyl phosphate, TCP),
. 3 (Trio-Tolylphosphate, 2-TCP) ,
(Tri-m-tolylphosphate, 3-TCP) (Tri-p-tolylphosphate, 4-TCP),
) EN71 , { »
1000 mg/kg. )
, . [1] _
_ [2] _ 21
;Goenechea [ (GC-NPD) ;
Mutsuga , Cyg (HPLO)
° ’ ’ |:5 ’ 6]
PVC ) N -
(GC-FPD) .
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2
2.1 N
Agilent 6890 ( ) s (FPD) . o
3 ( Dr. Ehrenstorfer ) (Tri-o-Tolylphosphate, 2-TCP,
CAS.: 78-30-8, 97.0%) . (Triom-tolylphosphate, 3-TCP, CAS: 563-04-2.,
98.0%) . (Tri-p-tolylphosphate, 4-TCP, CAS: 78-32-0, 99.0%);
( Dr. Ehrenstorfer ) (Triphenyl phosphate, TPP, CAS. 115-86-
6, 99.0%) ; .
2.2
PVC <0.005 g , ’ 0. 05 g(
1 mg) , 5 mL , 30 min ,
10 mL PVC , s 10 min ) )
3 25 mL , 100 ul. 50 mg/L . ,
GC o o
2.3
DB-1701 (30 mX0. 32 mmX0. 25 pm), :120 C 30 ‘C/min 240
C, 1 min; 20 °C/min 280 C, 8 min; . 280 C; : (=99,
999%), 1.5 mL/min; ; :2 ul; :250 C; .65 mL/min,
:90 mL/min,
3
3.1
3.1.1 . . .
. . Lzl GB/T 21928-2008 {
) , GB/T 22048-2008¢
: DBP, BBP, DEHP,
DNOP, DINP DIDP 6 » sSN/T 2249-2009¢
- : 12
» ; CPSC-CH-C1001-09. 1
. pPVC
<0.05g,<C0.01g <C0.005g, , 1, N
, . ) 2,
2 , , ; PVC
) pPVC . PVC .
3.1.2 0.05g ,5mlL THF PVvC . THF
PVC ; THF . ,
PVvC , 7~8 mL pPVvC ; ) o

PVC ) 10 mL, PVC



1

Table 1 Comparison of efficiencies of ultrasonic extraction of different granularity samples

Compound Granularity Recovery( %) RSD(% , n=6)
<0.05 g 22.2 207
Tri-o-Tolylphosphate » 2-TCP <0.01g 313 9.0
<0.005 g 37.3 14.4
<0.05 g 28.5 17.4
Tri -m-tolylphosphate, 3-TCP <0.0l'g 2.4 12.8
<0. 005 g 59. 1 8. 20
<0.05 g 17. 4 14.2
Tri-p-tolylphosphate, 4-TCP <0.0lg 37.8 10.9
<0.005 g 45.4 10. 1
2
Table 2 Comparison of efficiencies of ultrasonic extraction and precipitation separation methods
Ultrasonic extraction Precipitation separation method
Compound Recovery( %) RSD(% . n=6) Recovery( %) RSD(% . n=6)
2-TCP 37.3 14. 6 85.6 4. 00
3-TCP 59.1 8. 20 94. 6 3.90
4-TCP 45,4 10.1 99.1 5. 88
3.2
’ ’
o , 0.5 mg/L (FPD)
; » 3 2500 pA ) 0.1 mg/L;2.0 mg/L
(NPD) , .3 40 pA.
0.5 mg/L., FPD NPD s , FPD o
3.3
, 0.1~2.0 mg/L ,
AZ*TCP — 5182. 467(:2:[(‘1) —4:6. 162 (7" — O. 9999) ’ AS*TCP - 4671. 718(13:1‘(‘[) —17. 909 (7":0. 9999) s
Ayrep=4711. 573C 1op—28. 260(r =0. 9998) ., A , C (mg/L),
(MRL) . )
(S/N>=10), 3 50 mg/kg,
3.4
’ o
3 PVC 42.5, 86.8 501. 0 mg/kg,
’ 6 ’ 30 82.9%’\“99.1% H
0.8%~5.9% . 1~3 . .
3
Table 3 Recovery results of spiked samples
Compound Added (mg/kg) Found (mg/kg) Recovery( %) RSD(% . n=6)
42.5 36.4 85.6 4.0
2-TCP 86. 8 78.9 90.9 2.4
501 415. 2 82.9 0.8
42.5 40.2 94.6 3.9
3-TCP 86. 8 84.3 97.1 3.5
501 446. 5 89.1 1.1
42.5 42.1 99.1 5.9
4-TCP 86. 8 73.2 84.3 5.9
501 465. 2 92.9 1.2
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Fig. 2 Chromatogram of blank sample (including internal

Fig. 1  Chromatogram of 0. 1 mg/L tricresyl phosphate standard)

dissolved in methanol (including internal standard)

3.5 600
500 -
« 4, s TPP
400} o
’ <
=4
> L
° 7 300 2-TCP
|3-Tcp
4 200} | 4-TCP
Table 4 Contents of tricresyl phosphate in PVC samples
100 pod "
Contents oftricresyl phosphate (mg/kg) M , , \ i \ |
. 0 2 4 6 8 10 12
Sample No. Jmin
2-TCP 3-TCP 4-TCP
1 76.3 90. 6 85.5 3 ( 42.5 mg/kg)
2 <50 <50 <50 Fig. 3 Chromatogram of spiked sample (added 42. 5 mg/
3 128.5 150.9 117.0 kg)
4 58.6 71.4 50. 2
4
b Y b o
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Determination of Tricresyl Phosphate Plasticizer in
Polyvinylchloride Plastic by Precipitation
Separation-Gas Chromatographic Method

WU Li-Li*, SHEN Bing, YING Xiao-Hong, KONG Fan-Di
(Jiazing Entry-Exit Inspection & Quarantine Bureau , Jiaxing 314001, China)

Abstract A method was established for the determination of tricresyl phosphate(TCP) plasticizer in
polyvinylchloride (PVC) plastic by precipitation separation pretreatment and gas chromatographic
(GC) method. The sample was dissolved by tetrahydrofuran (THF), and methanol was added into
the solution to produce PVC precipitates, then the tricresyl phosphate was effectively separated from
PVC polymer. Tricresyl phosphate in the solution was analyzed by GC with flame photometric detec-
tor (FPD). The linear range of the determination was 0. 1—2. 0 mg/L with the correlation coefficient
of 0.999. The average recoveries ranged from 82. 9% to 99.1%, and the RSD ranged from 0. 8% to
5.9%. The detection limit was as low as 50 mg/kg. This developed method is simple, effective and
suitable for the determination of tricresyl phosphate plasticizer in polyvinylchloride plastic.
Keywords Polyvinylchloride; Tricresyl phosphate; Plasticizer; Precipitation-separation; Gas chroma-
tography
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