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Contents of Eight Harmful Elements in Baby Toys and Their Migration Tests

Yoko Kawamural, Chie KaAwasakl, Sachika MINE,
Motoh MuTsuca and Kenichi TANAMOTO

(National Institute of Health Sciences: 1-18-1, Kamiyoga, Setagaya-ku,
Tokyo 158-8501, Japan; ! Corresponding author)

Levels of eight harmful elements, 7.e, antimony, arsenic, barium, cadmium, chromium, lead,
mercury and selenium, were investigated in 45 baby toys and 10 paints, which were mainly made
of polyvinyl chloride. All samples contained barium at levels of 0.3-3,700 mg/kg, several samples
contained cadmium (0.2-26 mg/kg), chromium (0.5-280 mg/kg) and lead (1.5-1,300 mg/kg), and
one sample contained antimony (5.3 mg/kg). They might have been used as colorants of the toy
materials and paints. They were then evaluated using the migration test of ISO 8124-3, in which
samples were ground up, and then soaked in 0.07 mol/L HCI at 37°C for two hours. Barium,
cadmium, chromium and lead migrated from some of the samples, but at levels lower than the
migration limits required by ISO 8124-3. Compared with the Japanese official method, the I1SO
method resulted in higher migration, but there are significant differences in the migration limits,
test method, and so on between them. Further investigation is needed in this area.

(Received September 16, 2005)
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AYEAE RS 5 7 McBEL L RBFES O bDH
%, ThooBFEEE LTLRILESEEESERE N
%5, %, BEoZMELTiEz AR VIELE=vD
FERELTEHRPH N I 9 2 bEHER & 1 2 a4 b
2. Lrl, METREGTIEBOBECESEEL S
KBRS AMEIER I,

AREEEOBLE » ODHIBRETH, MEMSOLRE
HHERET 2 0w, BERRICLYD, By - uiise
EBIUE)VELE VDV TRESLBHRBRRBELT
lppm PUF, # F 39 4iEF05ppm AT, Ky FL v
HEWRELERBRESE L Tlppm UTEHELTY
3.

— 7, EIBREX% (L ¥ (ISO) T 3, 19974 i 1SO
8124-3 “Safety of toys Part 3: Migration of certain ele-
ments” 2&5EEL, 7 F € (Sh), R (As), /¥y 7 A
(Ba), # F 3w 4 (Cd), # v 4 (Cr), 8 (Pb), 7/ké8 (Hg)

255
* BUEESELEEH ISR T168-8501 HEHHHABZK
FEE 1-18-1

ULV (Se)D8TLRILDWVT,
FEHTW3 (Table 1)V,

2T, BrEHORLMARRKAIZ2VWT, 58
EOEEBROHBEITOE L bIC, ISOBBICEL 12i5H
HBOBHEEZRA-OTHET 2.

RERE L AHEREE

ERBAE

1. = S}

gk MREEAZR4RE (C = vBISSRE SRS
LUHEB, 7 Va-8EFRB, 77U VEIESEGE).
INSKERBD V7 oty vAEIMZTRIIL, #35
ZPICKEE 100 cm? 12> & 08 g DEIBICH B LS I
BFICEML, 4BHUIERAEBI L 0ERE L
L.

DB 2001 BX U 2002 EEFHAORERE, 2 —
NW—Z—H oy b, F—+BLIUOEMY s v FTEBALKL
FEIrIBERs R 41 BB, ARIRAK 8 RE,
PYmMESRE, I LABRUARIEE, F—112
B, EREAIESRE, s1v3v 1 REBIUHL L
B, ZDH L, LHEBRKEBEINTVWIEIAE45ES
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Table 1. Maximum Acceptable Element Migration from Toy Materials Required by 1SO 8124-3
Toy materials Sb As Ba Cd Cr Pb Hg Se
Any toy materials except the next 60 25 1,000 75 60 90 60 500
Modeling clay and finger paint 60 25 250 50 25 90 25 500

Unit: mg/kg in material

JUBYLE 6 2813, BERD LXEFRIED T TH
fRE L, &/, 7v3rBIURER, K & ¥o0o&
BEBORIEL L, #07:%, 4555 RKE - 7=,
2. ® B:H

ER: BESTE (BB 36%), Ml §ELBAEH
(BR61%), BBLKTK: HR (SBE30%) Lty s
RTNVKY o F 9 w8y (BB

TYFEY, ER, NV UAL HAFIVLA Joa,
88, KBBLU L LV EEAK STEOEER (1,000
ppm, FEAETEMOE) 2 BHEES L, 0.07 mol/L
BREHVTHERLE.

3. % g A

ICP RASHSHTEE: SPS7800 4 3—( vy
X vy (BR)SY

BEE* 754 % —: UB5000AT* CETAC il

*A4 709 = — 7TRANGINEEE: ETHOS900 =4
WR b= ¥R 35 W(ER)SY

4. ICP RIREXRME

SRR 1.2kW

F+ U ¥—HR: Ar035L/min, 73 X< H 2. Ar
16 L/min, #B# 2. Ar 0.6 L/min

SYTRER: 7 v F €~ 206833 nm, b ¥ 193.696
nm, /N Y A 455403 nm, # F 39 4 214438 nm,
7 0 A 283563 nm, # 220.353 nm, 7kER 253.652 nm,
1L ¥ 196.026 nm

5 M HE M

MEOBEB L VKGNS R VELE = LTk 2 hEhit
HIBIT B 7o DI REBRIGAT » 2. BEH 1 mm O8FE
DIt E N —F — OB TREORMBE LR L3 T
ML, BV bR IcEM S TOBA AR HES
¥, BUBRLRICANL, BEROKSELE SIIERE
BETAE s E 3 R VB e = L L E
Lfc. I8, ChooM i 3fioERR#ISIIERs
T,

6. H¥joms

DEOREEI A v 5 —F 123 H I TTEZL T,
HIDELD, BLRAMKIE Y 3128 T 2~3 mm By L
RODERRE L 2L, AREEECL 2AHRR
(RERE) T, mBE20$F, THIRBRE2ERL
TEEE L1,

7. HMEE B

) w1409 z—7%

BHKIZ03g AEIZ05g 5BV LTF 7o vER
AR, B3 mL 8L UBRILKE 06 mL A, <

1700 = — 7EEFIEEBERE I & 0 hos LIR(L L /-

M# 7w 75 A 250 W, 1 min—~0 W, 1 min—250 W,
5 min—+400 W, 5 min—>650 W, 5 min—400 W, 30 min

@&,QanVLﬁ&%WiFISmLKEELt@
b, 2BLTEHBRAKE L1 o

2) BRF&

B3 03g, FER05g 290 £ 5 L CHERRERM
AN, B 1.2mL 2MA, *v b7 L— b+ CRBEH
BRELUREIBRILT 2 THNEL /2. 2h% 450°C o
BRIFKANTTERIKIL L 2. ThictER (1-2) 3 mL
EMATHERY, dv b 7L— b L CRREELE 8
%, 0.07 mol/LiEEE%AMA T 15mL iKEAL, 2BLT
REBRARE L1,

7T AEHEB

1) IS0k

ISOBI1243 DA HAREICE U 1. BB 04 g% 55
x50, 007mol/LiERE 10 mL GGRE oD 25 =8) %
STCITMEL TR 2. LA S 37°C T 1 Bsfks
LTIRE S8, 37TCTIBMIKEL, 8L TRBARK
s L7,

2) DFE*E

BRa@EZO B8R RNYEOBEKBEESELL b
el ® OBHRBREICE- 2. BhL, 20oRERE 1
cm? 12D & 2 mL D7k%E 40°C IR L7 b DB L,
40°C KRB S SHE 2 I X BT 30 HRIKEL, 28BL
THRBRBRE Lic. BEEnR0 8% & Akt 58
T, BROTTFRIEHBE & LTRBRET- 1

8. AMEMGE (MERER)

BIE03g F/IIAMKO05 gic 100 ppm EREEHE 75
pL (75 pug) ZHML, HERBO<A 709 2 — 7iEic
B> THERAMZTBIL, ICP CFERB LK. 715L, bE&
BLUNY 9 AR TNZTABMT, ZOMOD675TILE
BLTHBRET- /2.

EBREEEIUER

1. MEEosE

1, 2,5, 10, 20, 50, 100, 200, 500 % & T 1,000 pg/L @
BEBHERVT, ICP £ BERR 751 v — 2565
LZICP It L D RIE TV, 8 RROBRBEA R LSE
BRAERD::. WFhoKFEBLUOTRIBVTS, &
BRZERBRD 5 1,000 £g/L ¥ TR T O EEH A
‘/onf. ¥, TEBERE LT, RESOBESEERN

*1 http://wwwhourei.mhlw.go.jp/hourei/html/hourei/con-
tents.html
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Table 2. Determination Limits of Elements in Standard Solution Analyzed by ICP
Equipment Sb As Ba Cd Cr Pb Hg Se
ICP 100 100 5.0 5.0 20 50 100 200
ICP with ultrasonic nebulizer 50 50 1.0 1.0 5.0 10 500 50
Unit: ug/L.
Element standards were dissolved in 0.07 mol/L hydrochloric acid solution,
Table 3. Comparison of Determined Element Levels in Paints Ashed by Microwave Method and Furnace Method
Sample Microwave method Furnace method
Sb As Ba Cd Cr Pb Hg Se Sb As Ba Cd Cr Pb Hg Se
Paint 1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Paint 2 ND ND 6100 ND 17 ND ND ND ND ND 1,100 ND 1.0 ND ND ND
Paint 3 ND ND 1300 ND ND 56 ND ND ND ND 310 ND ND 36 ND ND
Paint 4 ND ND 4800 ND ND ND ND ND ND ND 150 ND ND ND ND ND
Spiked paint 1 22 18 24 22 24 22 21 23 19 20 17 25 26 25 ND ND
Spiked paint 3 21 18 — 19 20 25 20 22 16 20 — 25 21 24 ND ND
Determination limit 50 5.0 0.3 03 10 25 50 10 50 5.0 0.3 0.3 1.0 25 50 10

Unit: mg/kg in dried paint.
Values are the mean of two trials.

Paint 1: vinyl resin (clear), Paint 2: vinyl resin (yellow), Paint 3: cashew nut resin (red), Paint 4: acrylic resin (green)
Spiked samples were added at the rate of 7.5 ug of element in 0.3 g of paint film (25 mg/kg).

—: not examined

hHb, ULrb S/NEI10ZLI EoBEHO £ 1 b s
E— 7 2B L, TEROEEISTEESEBREE L.

Table 2 iXRT &340, ICPIKBIT2 8 TLEOTERR
12 5~200ug/L TH 1. —h, BHEEX 7514 F—%
¥(ET 5, KELADTTHRB 2~10EFRE L -
2. L L, /KEBIZICPDATSH 100 ug/L EBEENH
T LD o7, BERF 754 F—Tid 500 ug/L
LI SIREMSETF L,

ISO DFEHERTHBAKRED 1/10 T TRIET 22 & %
FERLTWB, —F, ISO 0EBAKROFAREILHVWTHR
BHIBOEFRRENBET &5, ICPDOATIR & BAHEE
o 1/5, BEER 774 ¥ —2HOL B EKBHA—RRIRIE
D2/5FTULMMETEL L. LiL, 20l
HHRE®D 1/10 £ TRIEBTIRETH » 2. £ 2T, BEEX
TS5AY-FZBVWFICICPOATREL, BERBICE
7% 0.07 mol/LIEBDORMES* ISOFED 1/2 TH 5
REO2BBELTLZEICED, 2URTHEEED 1/
10 LI & CRISERRE S L.

2, EBRBEROREM

ISO 8124-3 T3, HBAKZAREZ | BLUPAICHIEL
HWESICE, RBAROBEN 1 mol/L &3 L5i
BBEEMA2LIKEDTVS. #I T, 0.07 mol/L
U1 mol/L DIEMAKTD 8 TEDOLEMI >VWTH
U7, BLR%E 200 2g/L 25 £ 512 0.07 mol/L B
LU 1 mol/LOIEETRAMLTCT 5 2F v 7 RBEIC,
—HEH 7 ABREIC D ANhs, RZEOKREE 8K
SHEL, 4 CTHRELANMS0,1,3B8LUT7THBIC2
AFOHEL 7.

ZOER, BEECEREOMEIILLLLTY, TUF

Ty, NYUI A ANITA JOuABLUKEBOST
TR 7THEBEOELRBIELAERONTEETH -
7o, —H, THEOH I EB LU TH 1%, L v
TiRFI30% ORDHEEsh. BRELTESRE~D
WE7s & sEEb .

o &hs, BBEORERILT LAY TIRE
<, HBERKIETE R TEDhIc, DRl Eb3HL
PIICRIEST B EEE LV EEZL SN

3. HMEHABORE

) Ik{ti%k

TRREARE > SEH L LBEBL U Zhic 8 X
ZEIMLESDAEBNT, w4709 2~ 7 ELEBRFICL
BIKALEZRHE L. =4 709 2 — T OIRILEHFIIER
DT T r—va vic#L, BRIFICEBKILERZESE
EHED (B SIYMEOFEEE| OSREIERIEE -
BRAUE-MIBRON F 1 v B L UHAREW TR
ICHEL fo.

Table 3 IT7RT &£ DI, B 2~4 TG RKED/NY v 4
MELZEL TV, <4709 2—TF7EDIEFSMIEE,IC
EVHAEEETR L. BEPSRBZOENITI oLl
B1IBETHREBEINLY, LWFhb= 209 2 — T
DEIBED -t £RBEICERERMOL BT,
ESFETHABE LU L vBSBRHEES R, Ny vas
‘Yb‘(:’fj_iﬁl'z 7-.

INoDTROS L, KEBLU L VY RERLPTVL
TEmS, BRIFRKBOWTERRET40C I SH
LEZEBRLEZVDEZZ LN, FhoNY v ald, ER

BE X\
*2 http://wwwhourei.mhlw.go.jp/shingi/2005/03/50316-7.
html

__35__



54

B#®EE Vol 47, No. 2

FETRRBERING 2720, TEE ) 9 A0—FhR
BUEDTRB Y & AT LL, BEESAZCETLE S
DEWESNI Dl Ens, MoKz s TE
WRERIFICRETE 3~A 7092~ THICE DTS
- O

nE, BM2~4 TR, WTNORLETLIRILEDE
BICABOBBLBRYSR S0, MR XEICL b g
VO LATHD I EHHERSN. ZOBEBRARD 10~
2068 WHHEL, ICPIRL > TRIES Nt vy o s BEDH
TETEL . BN Y A BBIC TR 1, KL
SR E LTITHL, BERIEE Y © AD a5 ICP T
MESNIEBAONE, 4P, HEOSVEE Y » A
FEBRICAEL TH0Y) v s RIEHEOEIMEE o h e, K
ERIFC L OB S ) O 2h SEAM <Y » 4225 (L L
TWTEHHERI NI, BB NY v 2B LTS L
WZihso, OBREREIEHOEME LTk i/
Eha3.

2) FMEMREER
FERASHABRE LR IRE A2 995EE2 s
KU X = 3) 12 B TROBEEBK AR L, EIVRE2
To7c, 2L, BR2~4 BRED Y & AMELET S
7, YU LDEIRBRIZITHLD - 12,
- TOKER, Table 4 1SR T & 5 ICENEIL 62~100%

THY, 8RBV FhOEKTHIITERIFLENLE S
Nl 72720, B 2~4 13, il TEIRR SO0
Mot IROOHMTREIRO L 5 1K KBOEEITEY
BRON, DBIIOVBRELLTEDS, TROICEEL
TEXBSET Ltz & mEZ SNz

4. MERDSKEHEEEE

1) mEZH ,

BRI ISBENGERSNECENBBWT EnD, 5
BORTHRERNICLBLAEROB T BT
o, TIT, AFLERED S bEEEIcREs AT\
10 BIFIZOWT, BEBMADZ 5B E - TERE & L,
CNSDBTREFRBELUILBYE% Table 5 IR L
7.

N LARIOBETNTh OB E N 19~
2,600 mg/kg LEKC LD KELENBE S h i REE
ERLIBE 10 DA 52600 mg/kg & REEABE &
Eﬁféatﬁ,%nu%uﬁﬁmﬁﬂibkﬁuﬁma
o, EOU, AR IO LAMIBRENSDS 1.0~19 mg/kg,
7 0 AD 4RSS 1.3~38 mg/kg, $H4BREH S
32~220 mg/kg BiHEshic, —F, 7vFEr, bR
mﬁﬁ;wtvy@4i§@bfh@@%meéﬁﬁé
N> -7 T, BEEBYRT~NTORKETED LR
T, BRRIAT 20~16%, ¥z 1% kS TH, T

Table 4. Recoveries of Eight Elements from Spiked Paint Film and Toy Material

Recovery (%)

Sample Material

Sb As Ba Cd Cr Pb Hg Se
Paint 1 Vinyl resin 89 70 97 88 94 89 84 93
Paint 2 Vinyl resin 83 62 — 79 84 73 76 77
Paint 3 Cashew nut resin 82 73 — 76 80 78 79 88
Paint 4 Acrylic resin 86 89 - 78 86 78 77 77
Toy material 1  Polyvinyl chloride 82 93 91 89 88 90 79 86
Toy material 2  Polyviny! chloride 93 87 98 90 97 91 81 100
Toy material 3  Polyvinyl chloride 80 76 93 82 90 82 82 97

Samples (paint film 0.3 g, toy material 0.5 g) were spiked at the rate of 7.5 1g of element.

Values are the mean of two trials.
—: not examined

Table 5. Contents of Eight Elements and White Precipitate in Paint Films of Toys

Content (mg/kg)

Precipitate

Sample Color

Sb As Ba Cd Cr Pb Hg Se (%)

1 Light green+ white ND ND 6.6 1.9 ND 4.1 ND ND 15

2 Pink + white ND ND 1.9 1.0 1.3 3.2 ND ND 16
3 Green ND ND 35 ND 1.7 6.2 ND ND Tr
4 Red ND ND 12 ND ND ND ND ND Tr
5 Green+yellow ND ND 14 ND 38 220 ND ND 2.0
6 Black ND ND 15 1.5 ND ND ND ND Tr
7 Yellow ND ND 51 ND ND ND ND ND . Tr
8 Red ND ND 270 ND ND ND ND ND 5.0
9 Red purple ND ND 440 ND ND ND ND ND Tr
10 Blue ND ND 2,600 ND 14 ND ND ND 6.3
Determination limit 5.0 5.0 0.3 0.3 1.0 25 5.0 10 1.0

Values are the mean of two trials.
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2k N R P A R Al
ME7 o LlIFEFICREINE T EBEL, BEBDI O
LBMOFER RSN FIBES IRBLIREY
BI0E&E-BETH -7, 20438mg/kgBLY
88 220mg/kg EVWTNHFEBETH - /..
mE&ZEDON) Y AEFELQRBIBYE, 505
) v ABRBLEECHEBR SN - B 1

BLU2BEBRYES 15 B8LT16% EBh - 1243, -
D)o A2 66BLT26mg/kg E{EL, BE 10 TIZNY
v AEHBEED - PHBEBYRZVETS - 1. HIE
SNV LE, REN) Y 20K E LTRALE
BN ) o A, FREEEE LTERSNI 2 o Al
U A EDEAMENY O A LEEES N

Table 6. Contents of Eight Elements in Toy Materials

Content (mg/kg) Precipitate

Sample I Color Sb As Ba cd Cr Pb Hg Se (%)
1 Clear ND ND 0.3 ND ND ND ND ND Tr
2 Red ND ND 1.0 ND ND ND ND ND ND
3 Light brown ND ND 1.2 ND ND ND ND ND Tr
Doll 4  Ocher ND ND 2.6 ND ND ND ND ND Tr
5 Yellow ND ND 3.0 ND ND ND ND ND ND
6 Flesh color ND ND 3.3 ND 6.6 ND ND ND Tr
7 Brown ND ND 16 ND 1.2 ND ND ND Tr
8 Red ND ND 160 ND 1.0 ND ND ND Tr
1 Red ND ND 0.4 ND ND ND ND ND Tr
2 Flesh color ND ND 0.6 ND ND ND ND ND 1.0
3  Yellow ND ND 0.9 ND 0.6 ND ND ND Tr
Animal 4 Orange 53 ND i1 ND 38 200 ND ND ND
toy 5 Yellow ND ND 180 ND ND ND ND ND Tr
6 White ND ND 210 ND ND ND ND ND Tr
7 Green ND ND 240 ND ND ND ND ND Tr
8 Yellow ND ND 1,200 ND ND ND ND ND Tr
Pseudo- 1 Orange ND ND 0.3 ND ND ND ND ND Tr
food 2 Red ND ND 0.5 ND 0.5 ND ND ND ND
3 Red ND ND 1.200 ND ND ND ND ND ND
1 Orange ND ND 04 ND ND ND ND ND Tr
2 Fluor-yellow ND ND 0.8 ND ND ND ND ND ND
3 Green ND ND 0.9 ND ND ND ND ND Tr
4  Green ND ND 1.1 ND ND ND ND ND ND
5 Pink ND ND 1.1 ND ND ND ND ND Tr
Ball 6 Orange ND ND 1.7 ND ND ND ND ND ND
7 Blue ND ND 5.9 ND ND ND ND ND Tr
8 Gray ND ND 18 ND ND ND ND ND Tr
9 Yellow ND ND 54 ND 76 350 ND ND Tr
10 Brown ND ND 140 04 280 1,300 ND ND 3.0
11 Clear-blue ND ND 520 ND ND ND ND ND ND
12 Pink+yellow ND ND 750 26 ND ND ND ND 1.3
1 Red ND ND 510 ND ND ND ND ND Tr
2 Blue ND ND 580 ND ND 1.5 ND ND 5.0
3 Green ND ND 600 1.7 ND ND ND ND Tr
Inflated 4 Yellow ND ND 620 ND ND ND ND ND Tr
air toy 5 Yellow ND ND 720 ND 0.5 ND ND ND 1.2
6 Yellow ND ND 830 0.2 0.7 ND ND ND Tr
7 Green ND ND 1,000 ND 0.7 35 ND ND Tr
8 Red ND ND 1,500 ND ND ND ND ND 2.3
1 Blue ND ND 0.3 ND 0.7 ND ND ND 30
Crayon 2 Yellow ND ND 0.3 ND 0.6 ND ND ND 30
3 Red ND ND 3,700 ND 5.0 ND ND ND 30
1 Red ND ND 05 ND ND ND ND ND ND
Clay 2 Blue ND ND 0.5 ND ND ND ND ND ND
3 Yellow ND ND 0.7 ND ND ND ND ND ND
Determination limit 3.0 3.0 0.2 0.2 0.5 1.5 3.0 6.0 1.0

Values are the mean of two trials. Tr of precipitate is apploximetly 0.5-1.0%.
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2) mEFE

MHICHBT 2 EBIE 45 RiFKIc> W T 8 TRDEH
BB LUHBEBRYIE%RATE L/ (Table 6). BEDS 5
BENHLDDIEDVTIR, TiBREORWERERE &
Lic. BERSLEHK, T ~XTOBEMSL/NY 9 Lps
0.3~3,700 mg/kg ki a . HiERANEIETIE
510~1,500 mg/kg L EHTH - 1. HBEEEBMIZZ v
avPARDEL, coTb ) v L SEREOHMIRE
SNhilip-t, 7raviconwTHE—SR0EEVTH
D, BEIBREBLBILTH2ICbhhLH ST No. 3 DA/
VO ABBENE, -2 Eh 5, Y Y ARERNCHR
TEEEZ LN

7 0 ahs 14 Kalkd» 5 0.5~280 mg/kg, $855 5 &N
5 1.5~1,300 mg/kg, 7 F 19 AM4BREDS 02~26
mg/kg, 7V FE /D1 BlEkD S 53 mg/kg s nt
IhsRVTInbAFEOEBICHVWEREBREMES N
fo. BMICE -V 10 RF+ 527 5 —ORWETH > 1ohs, #
F3IvA41300mg/kg, 7 o4 280 mg/kg EBHTEHV
SEETH -7
MEPCEFINITROBHECEICSWVWTIE, BEs
FETREUERRIL L, AEoBRIC LEEHAH
ENTVAT EMREINL,

3) DEOMEYRIETESER
SEIoHRICHA WAL X CBEIC > W THELR %
fTo72&2 5, B3 No. 6 UISD 9RENE|LE =L
BiIERK, MEAEIAEIBLU4, BUARS 7L
F1I~3BLUT 1~3D 9BIEERR 36 BEMHE
VI =1VBITH»72. LL, MELLBOSERK
RE/ICEERIRONT, METRME»HD o FEBES
BESZRINTVWA I B ERENT:.

5. mMENSD S TERLRE

1) ISO kI k B3 BHHE
DEOBEBLUAED L, AEELE, - 168
Eic>W\WT, ISOEKHEL THEHRABREIT - 72 (Table
7). MUY ARSRED SEHBED Sh, B 10T’
190 mg/kg EJ{bFVWEHERLE. —H, A FIiva
B28E»5078LU 1.6 mg/ke, 7 oaidlRiEHS
1.0 mg/kg, 33 2 #8{&H 5 3.9 BLU 5.2 mg/kg DAH
BRONT.
SVAHEBER SN HETRMETOBERLED T
BT, MEPOBENE THAHENEVWIDLE
(, BLFLLBBRRE Kbt Fi, BREDIFHH
MERGLDBEHLPLTL, MY DARIFIvA, s
L, LD SBEHLPTVWERSR SO, TEOBHE
i}, BEEXITEL, 2BOEARE GIEOME, it
EUEN SR LD RECHBERZI B DRI N
SElDRHE% 1SO 8124-3 OHH&{E (Table 1) & H#k
T5E, BEI10D/SY o ADRIBED 1 /5 BETH -7
B, ZRLARVTHOBIBED 1/10 £ b &L, %4
HOL AR R s hi.

2) BHEEEOLEE
ISOZKIRBHERTIIS 245, Rz o idmyL
THEHBRETH T &, BHA#E LT 0.07 mol/L B4 H
WEZE, 3TCRMBLTIEERE S%BX 5 1 B
BET2E0E, RROBE - BRABLTEOBHS
BRERDLUOENLS, #CT, ISOE, BAiEos%232EE.
BRUKOLBOBHERTHV A AR BBRICEE L b
D, BLURRHEEOTEDEHERTH BRIST 121
BB %7K 40°C 12 30 NRE D 3 R OB H kI -
WT, RIETRESERAG L 4 BEEHY THER

Table 7. Migration Level of Eight Elements from Toy Paints and Materials

Migration level (mg/kg)

Sample No.

Sb As Ba Cd Cr Pb Hg Se

1 ND ND 34 0.7 ND ND ND ND

Paint 3 ND ND 2.3 ND ND ND ND ND
5 ND ND 1.3 ND 1.0 5.2 ND ND

10 ND ND 190 ND ND ND ND ND

Doll 5 ND ND 0.5 ND ND ND ND ND
8 ND ND 1.0 ND ND ND ND ND

4 ND ND 0.3 ND ND ND ND ND

Animal toy 5 ND ND 0.3 ND ND ND ND ND
8 ND ND 19 ND ND ND ND ND

9 ND ND 0.6 ND ND ND ND ND

Ball 10 ND ND 0.8 ND ND 3.9 ND ND
12 ND ND 5.8 16 ND ND ND ND

3 ND ND 16 ND ND ND ND ND

Inflated air toy 7 ND ND 13 ND ND ND ND ND
8 ND ND 1.4 ND ND ND ND ND

Crayon 3 ND ND 23 ND ND ND ND ND
Determination limit 2.5 25 0.2 0.2 0.5 1.3 2.5 » 5.0
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Table 8. Comparison of Migrated Element Levels Using Different Test Conditions

Test method Migration leve]
Sample “_\ N, T
Sample form Solvent Temp. Time Ba Cd Cr Pb
Powder 0.07 mol/L HC) 37°C 2 hr 3.4 0.7 ND ND
4% CH3COOQH 37°C 2hr 3.2 0.6 ND ND

Paint 1 Powder . )
Whole Water 40°C 30 min - ND ND ND ND
—-—\\___\\___._.___ - - = -
Powder 0.07 moi/L HCI 37°C 2 hr 1.3 ND 1.0 52
Paint 5 Powder 4% CH3COOH 37°C 2 hr . ND 0.9 55
Whole Water 40°C 30 min ND ND ND ND
_— T - v’ N N
Powder 0.07 mol/L HC} 37°C 2 hr 0.8 ND ND 39
Ball 10 Powder 4% CH3;COOH 37°C 2hr 0.3 ND ND ND
Whole Water 40°C 30 min ND ND ND ND
%\“\_\ -
Powder 0.07 mol/L HCI 37°C 2hr 5.8 1.6 ND ND
Baill 12 Powder 4% CH3COOH 37°C 2hr 5.8 1.7 ND ND
Whole Water 40°C 30 min ND ND ND ND
m\_«\________.__________.___________._.. _ )
Unit: mg/kg for powder samples and ug/mL for whole samples

Determination limits of powder samples are listed in Table 7. and those of whole samples are 5.0 {Ba), 5.0 (Ca), 20 (Cr) and
50 (Pb) ug/L.
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