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Abstract: Phthalate plasticizer is not human carcinogens which has been classified as environmentally hazardous
substance. Phthalates are absorbed into the body and cause tumors and ecological mutation to human potentially
as reproductive toxic substances. For this reason, in some countries the use of phthalates in products for children
has been banned. In this study, we proposed the analytical method of phthalate content and migration rate for

children's product which was compared and reviewed to the analytical method of various countries, United
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States, Japan, European Union. The children's product on the proposed analytical method was analysed to
consider of the correlation between the phthalate content and migration rate, but there was no correlation both
of them.
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Table 1. GC/MSD condition for analytical determination of

phthalate
Type Condition

Inlet 300 °C, splitless, 1 pL

Column DB-5ms (30 mx0.25 mmx250 um)
GC Oven 100 (15 °C/miny—200 (5 °C/min)

ve — 270 °C(15 min hold)
Carrier gas He, 1 mL/min
Source temp. 250 °C

Transfer line temp. 280 °C
MSD lonization voltage 70 eV
Scanning range ~ 50~500 m/z
Monitoring method selected ion monitoring (SIM)

Table 2. Molecular ions and retention time of phthalate

Retention

Compound fime(min) Ml(m/z) M2(m/z)
Fluoranthene-d;o (IS)  12.705 212 213
DEP 7.724 149 177
DBP 11.301 149 223
BBP 16.422 149 206
DEHA 16.992 129 147
DEHP 19.129 149 167
DNOP 21.709 149 279
DINP 21~24 293 149
DIDP 22~26 307 149
W A2AE Fold YREFEEE 10 ug A7)
3 FE 8% 20 mL F7heke] 23] 99 32 3
Ak FFo] B §92 50 mL F9] Sk B
of ANFS W H FFIIUERS 1-2 g H7Iste]

O

FES AAS F 20 mLE FH3Y 4 mL 7HA] T
gt ¥ GCMSDE A8ttt 4o AHE-E GC/
MSD+ Varian 3800 GC/1200 MSDo| ", 4] 274 $
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¥ soxhlet extraction apparatus
Auto-soxhlet extraction apparatus

Recovery (%)

40%

-

DEP DBP BBP DEHA DEHP DNOP DINP DIDP
DEHP(Di-2-ethylhexyl phthalate), DBP(Dibutyl phthalate), DEP(Diethyl phthalate),
BBP(Benzyl butyl phthalate), DNOP(Di-n-octyl phthalate), DINP(Diisononyl phthalate),
DIDP(Diisodecyl phthalate), DEHA(Bis(2-ethylhexyl) adipate)

Fig. 1. Recoveries of phthalate according to extraction
apparatus types(n=5).
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Table 3. Phthalate contents of plastic toys

Soxhlet extraction  Auto-soxhlet

apparatus extraction apparatus
DEHP 0.54% 0.65%
Toy 1
DINP 0.01% 0.02%
Toy 2 DINP 0.10% 0.07%
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g EE 3§ @ i
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=]
Filteration * syringe filtering(0.45um filter, PTFE)
o
Jgk miz: 293 l’ * IS spike(fluoranthene-dio)
GC/MSD
né m/z : 307
J'"J Fig. 3. Flowchart of analytical method for phthalate contents

Fig. 2. GC/MSD selected ion chromatogram of phthalate
standard solution.
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in plastic toys.

Table 4. Composition of saliva simulant used in migration

Compound mmol/L mg/L
MgCl, 0.82 166.7
CaCl2 1.0 147.0
K,HPO, 33 753.1
K>COs 3.8 5252
NaCl 5.6 3273
KClI 10.0 745.5
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Fig. 4. Efficiency of liquid/liquid extraction according to

solvent(n=3).

Toy sample
(10 cm® area)
Solid/Liquid * 50 mL saliva simulant
extraction * Head over heal rotator
l (60 rpm, 30 min, 2 times)
Liquid/Liquid *20 mL hexane, 2 times shaking
extraction * IS 10 ng spike (fluoranthene-dio)
Extract * Final volume : 50 mL
* Na;SO4 1~2 g added
Concentration * extract 20 mL —4 mL
GC/MSD

Fig. 5. Flowchart of analytical method for phthalate migration
rate(mouthing) in plastic toys.
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