R —1

TEE 21 SR R2IER

NZF

F ol XD — AN (B0 DR A R R T

=

KETHE, BR19FICPERTEHLIHRLHNIT LPBFEEKRNT
MBS, Z<OTEYE AN E ZRIRESWE, Z0dh, B4 %5
BIIFERR 2043 A IcBb Lo DR EELEL ., il Oxtgbind
Bbb2OHELIERTDRE, $hARIV LOMHIZ B LT,

F7z, 2 B BRREIERIT- OV, FRR204E 7 A ICHAREBEOIE
TV S0 R ADE G O b A K7z,

—FH. T—XOF—F AL M (FEROHY) ik, BRICEEE
il DEANT OV T IR EDOREITEE T D L 9 HHEL TE722,
BRI L2 WESIIERREERIC L AEHORNSRA Lo T
BY, TOREAFEMRERBRLALNTIIRI o7,

F—FLBIEH 3D —F A MIOWTEE, FOFT A28,
SEIF /=Y ESICEEEML TUES R EEE O H DL 3
HBLTWAZEDD, FOREMEEREREIZOWVWT, BRAEAEE
Dz B -BIRNEOHEESEBITRAELT o7,

BEOHR., BRRICEMRTIAT ¢ v 7 80ITEHELEEOR
BICHES LTWe, EEESIC YW T, MERRT 67 fiEp
35 MENGEE, 10RENL I FITAZREL, BHERABRTIX
18 iEL B BRI L, £, HEAEGBOR—FI % 4
BEMNSBE U, TEBANCWTIE, R Ve =/ 03
EREINTL 2BAEL LT FNVEBER (2 —F~F ) #R
H L7,

wntrEet

CFal— g RO -F A b B ) ORI ERE

AE (EL 21 FE2ERMMEEEREMMESRER Y v v 7 HHE
SRRDE)

- BREBICBIT &R - FHUERUBLLA0ERRE ()

DI ETEICONT

-HABENSON FI U LAB LU OBEHRS

(& LA MEEE Vol. 50 (2009) , No. 2)




FAL—Lavh—3E0A—F AV b ($HY) OREZMEERS

RREBREZEARECY Y —BEXM

1 HEEE®M

KETE. 2007 FICHEHGENSHOA RIUADERNTRESN., S<ODERRSN
BEQRNENE, BOEICSNTEDIERGENSMIREEN. BEBRDTONED, SR
DIEFH U ABSEELCCDON T, BRORREEETIHRHIONRN SR> TUE,

COEY, BEBSEAIFTR 20 F 3 AR SE0ONECIDEEEBARDIBET IRES »
(MT TREB ] &S, OEBELAL. MEICHEDESTFHON RIVASOEEEERAYT
BRE, AYRAREE wOREEBELTER,

FZ. BR-BBSJRICONTE, BWRIBLOBSIEEDILHT 20 F 7 BICHBEED
BIEEFV., 807 RIOAOBEREOBIEER > TER,

—F. T=FOFA—F XY~ (FABOD) I, ﬁ%LﬁﬁﬁﬂﬁéﬂﬁLDMT\mﬁmﬁﬁ
[CBETDEOEELTERN, BRICEM USRI EDICEREEEC LR OUWEN TS
B0, ZOEESNREEEESHTRED ST,

CHUED, BRIFSADEEF A —N—DDT —FHAA~F XY MCET BIeRESTE,

F—FECERATBA—FAY FCDNTIE, ZOTFH VICKD, SEIFR/II—VYHERIC

Eﬁﬂbfb&jjﬁﬁwﬁ%%mﬁmeTm%gtnb\%@M%@a@&tﬁﬁ%ﬁ%L
DT, BREEHOES SHREECHITIERESEL, PFEEEHIICEEUL,

2 BEAE
(1 EAERIRA .
LR 20 F 4 Ao 21 F3 BET
2 REAE
T F—F A2 rORE
BADEFEIEE., HEMPERTE. EEMPRTESEDD, ENXE67 REEBANIIERIR
HEST, 0N RIVLABEOEEEVERN, =OCMURE IV EER UEREIEDL
T TEBRDEEERE LI,
BEICHIE-> TR, BEHEEEFRONMCHGOURICRMEIEBED, T —F XV O/ —
WEICEEEER UL,
4 F—F A2 OFERRERE
Yipk 20 F 12 B 22 S 25 HFET, #ROBE[B. X—/Y—, DVEZI VAR,
EFEEHE, EFEGECBNWTT—FAA—T XY FOERAEEERELRE, .
fRET 100 IBICDNWT, BEBROHIQTEEICLD. F—F AV hOEROEEO A —F
XY +OFEME. ERPEREICDIVTBEEREULE,
3 RBREAZE
7 A FS ﬁAwHEaﬁ(iﬁﬁﬁ)
F—=F AV OB/ VICKT U X DT ETN. BRIUARIDLADSEERR UL,
4 - HFIHLOMERR (EEHER)
W X EOMICHENTRDHDNMIARIVADSENRDONZ/N—-VICK L, BEREESRD
BRSNS B F T AT O—IVRE - HMERE (NRIVARUE) ERBURE.



ASHCEHRBEEDI R IRRICNEAUSES B, =5IC 450 COEBRF TIELIZ, HBIICIE
ERENAEE®E. O1N RERERICBRL. RFEHCEFTEEEFEERS TS X9 ES TR
TEUTE,

v - A FETVLOBHER _

HESRICBN TG DNEN FEZDAOCEBVROSNIEFBICKT U, BHEERZEER L.

SRIDRERE 1cm2[CDE 2ml D 4%EBEZN R, 60 CICIRERNS 30 AB@REL. B85
NIZBURERF RIS CESEIZIAFERE TS AVRGEEST TRIE U,

I EEHOBHHR
A—F AV OV ONTREFEETHRSNIZBLRRZT . SEROBHNR
ShIZERICE U BEOOV MM S7%EHDNEEEREERIOV FISTEERNTEREE
EIBITRAIBIRSE 1 [CIBITSERNOBEREHEB LI,
7 TEHOESARAR

F—TAYFESNN-VICDRL., MEREFERET -Z, MERREHRICIORUREEEZ
IWTHBDTEMHBAUE/N—YICDNWTE, PERYRU n-AFYUVOREGRIC—BRREL.
ZDREBRE GC-MS I[CH U, TFIBEEZA-TFIAFIIINRTIIIVBEI AV J ZILD
pHET .

REMEE
BRZEHFAEYY— Bt ERFNIMARR BSeaimiz

RAERR
(1) F—F 42 FOBEKE

SE BRBEORBER1IC, FEEEEBREEZR2ICRUE,
=1 BB -BSEIECHB—E
BRAEES AR il
vy} ARZEON 100uneg/g M
SES n 100 ue/g T
B ELE 4%BE:, 60T, 305 1 ug/ml AT
g8 B VE s K., 80T, 309 10ue/ml T
N CEWMERACH o Tl
HEX HETABRIRIZREE 1 BRRE
5 LB T .
(2-TFIAFII) {ER L TIESELE2

1 HEHABHIXRIEHLTRAIKENTIETHLOGWESZR(
2 FUBEEZLOH. BEREEREUTRERICENY DHZNORNMESERL,

7 &
() HEHR
67 &t 35 ik (52%) Do EEHUE. B8 - BShHaE0REEEAULES.
251K (37%) P RESER>E. =XER 5200ug/g THDIE.
() BHEER
MEFBR ThhaRB U 35 BiAh 18 & (51%) DEInBHERDE. BR B8
BEORBZER UCES. 18 &iF (51%) INTHNESEE DI, & UiBORX
fBid 100 ug/ml 57
14 AFETL
() HMEHR
87 IR 108X (15%) DOSARITAZRE UL, BE- - BHRIEDHEBETERLUL
BE. MESCRSEREEED 2. BEUEAHREDLAORKER 21 ue/s B0,

z
8



() BHFER _
MESETHRIVAERE URZ 10 BEICDWTH RIDAOBHEEBEER UL
N EZDAOBRERDTEAESED S,
7 HEH |

o7 ik 21 18K (31%) DNoBBRNOBHERDIE.

CDDIB, 418K (6%) NoEBENEBRTHDIO-FIVDBEERD. 1518 (22%)
DNo0—FZUDADIEENEBRDBEAERDZ. FZ2BEK (%) HORBREELETR
RIRIRE—ICIBIT2EBNDBEERDE, '

I w[EH
- MERRICKDRUEBRIEE ZILOFERMNERINGE 2 BE0/—Y (WFNBRE-><Y) [
DWT, ZINBEZ2-TFILNAFVINRUGIINBI AV ) ZIVOBREERRLE. LYTFh
DIN—YDEETHIEE R(2-TFIAFI)N EBB U,

4 Zoft :

=T AV EORAF 1 v DERICDONTIE, SERBEERMULINTORERICDNT, E
ERDEDREN R,

%0 H—FEA—FAY FOREEE—E

=R O Rt
HEEH B ol .
TESERE
HE 5 &7 ' 35 25
i AREZIA 67 10 o
B s 35 18 18
e DEIOHA 10 0 0
2 | 4
i o7 21 (O—5= Vgt
BEY , 3 >
(" WElL IROH) (ZIVERY A(2-THINGYN SRR
SI—F FLvpEE
(84150
o (841500 p gfg (41 2 g/ml Gox ghﬁ Slg
()99 i glg :
-k (AFTan2 pglg
($8)86 1t gig
?5570;: a/g FINE
FEE (#3)
(#61pglg 11001 0/g 88
) EAS%E
(n-%3)
B1 807 R3O LB UE @2 HV0—53 > IBRAEEE DBLEMOE
‘ Z—F A FEID Z—F X HHID :
. (BN OB IS ESH R E)
3



Q) F—F+Ar rOERREHEHRR _

100 ESICDNT, DUARRAT—FOA - AV FOERRKRZRE UCBRER3ICH
Uiz,

SOOBETIH. FRTFEEEESEFD 80%DT —TF A FEFEBRLU T, '

=T AV BA-N—CHTDIEEMOBE T BET —FITRT T 1 v UEDUALDT
—FICANENRDICERR D « WATA—F AU +EIE MN—YNT]) EdEETHDEL
TUYZ,

LD U, RIRICEBIS D  WATA —F AV FEBATERUTVWEEEESL 10%Th 2.

®3 T-FAA-—FTAY OEAREREER—E

BB sE
SEEL 72
St X B
B0 (T1ILARN— 8
At X R 20
w1 | 100
5 EBELFELD

SORBUIET —FRA—TF XY MEEDOHER. BRRICASHCEMIDIRT 1« v IEDICDNT
[FRBEEEORBIOEE T DEOD. EMEDICICOAN FIDAREDEEEOO—FIVREE
DOEENEEN. JPIBER (2—IFILAFIIL) EWsEEEMEDMERSN T DEEDEE
BMNIE DI,

T, BRERRETE. T—FEA—TAYVFOX-D—0hCE, BERFEELORERIS, B
RICEBEBERMURNE D, BRICHN-T 1 ILAEESLUTHE U TNDRERTA—D—EHEN
1z

UD L. ZEOBBICHIEDFRFA—ND—DT—FAA—F AV SEFEALTHD, 20 90%
[EHIN=T 1 JLADES N EXIREZ U TED T,

RO CIE. EU D RoHSESEI UHE LT, tRNICEESERRENSHODEZIILBRLED
EEBEEMHFUTITC O CTRBERPHDIPT, T —FRA—FAY MNCOWTEERBEFDEE0
BUHETEBEHEMAINZLEZRD.

COUECEDS, CNFTEBULCSERERRES — XY FORSRFTREICT v — PNy
DU, 0N RITALAEZT/NN-YNE, 0N RITVLAESFTRENN-YNADLIDERZTED DS
EDEBELTRD, TOHUEIRDEHD, KDREFA—F XY FOBRICE/IUDEDESZ TN
Do

KIZ, Z—FTAY P A-D-EITEL, ERECHTIERBRCERTHILEDOMRADS, S
BERFOEROFRHFICH U TEMNERBREHEREIT DT ETHD.

10



BERBERICEIT2HRE-BRBVERUVHBLLoOEEE (1) OMBEEITONT

1 EHEENORR FRAERUELLCICETEERENDRAK—E

HEROME AR ES B AT Bhbr BEERUCEEMT 720U —NAH)
HE
100 L
. HAE ug/e LT
wa | A 1 g/uk BAF ’ 90pg/g AT
e | mHSHt 4% R, 60°C, 304 0.07mol/L 3. 37°C. 2 FH
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Migration Tests of Cadmium and Lead from Paint Film of Baby Toys

Yoko Kawamural ¥ Motoh Mutsuca!, Tomoko YAMAUCHIZ,
Shinji Uepa? and Kenichi TavamoTo?

"National Institute of Health Sciences: 1-18~1 Kamiyoga, Setagaya-ku, Tokyo 158-8501,
Japan; ?Tokyo Laboratory, Chemicals Evalnation and Research Institute, Japam:
1600 Shimotakano, Sugito-machi, Kitakatsushika-gun,

Saitama 345-0043, Japan; * Corresponding author

The migration tests of cadmium (Cd) and lead (Pb) from paint film on baby toys set out in the
Japanese Food Sanitation Law (official standard) and International Standard 8124-3 (ISO) were
compared. Vinyl chloride resin enamel and acrylic resin enamel containing 1,000 mg/kg Cd and
Pb on a dried basis were painted on glass plates and then dried. According to the official standard,
the paint films on the glass plates were soaked in water at 40°C for 30 min and the solutions were
analyzed by ICP-AES. Cd and Pb were below the limit of determinotion (< 0.1 gg/mL) and were
less than 1/5-1/10 of the official standard limits. When the solvent was changed to 4% acetic acid
or 0.07 mol/L HC], we found that 0.3-2.3 ug/mL Cd and Pb migrated from the acrylic resin enamel,
but no migration was observed from the viny! chloride resin enamel. Meanwhile, according to the
ISO method, paint was scratched from the glass plates and the powder was soaked in 0.07 mol/L
HCl at 37°C for 1 hr either with shaking and without shaking. The migration of Cd and Pb reached
310 to 210 mg/kg, i.e, 3.5-12 times more than the migration limits. Cd migrated more extensively

than Pb, and they both migrated more readily from the acrylic resin enamel than from the vinyl )

chloride enamel. In conclusion, the migration test of Cd and Pb from paint films on toys based on
the ISO standards is stricter than that based on the Japanese Food Sanitation Low.

(Received November 12, 2008)

Key words: BLE baby toy; BBIE paint film; #&HEE migration test; # ¥ 3 9 A cadmium; £
lead; ik £ = A8il5%El vinyl chioride resin enamel; 72 Y A#ilE%EH acrylic resin enamel
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HEOBE L RESRE D, B OWTIE, HlOE - T
el 0.07 mol/L IEEEEHWT 37°C T 1 HEHREE 51
BEiKE L CHIES 5. £/, BUREESREERY D T
=L, Cad & 75 mg/kg 2T, Pbid 90 mg/kg DITF &
EWTWD, —F, SORSHELETE, KEo by
= EIEEBEHC oW T, BEDO E F 40°C DIKIT 30 5H
BELAZOBHIEL, H#ER Cd T 0.5 ug/mL BT,
Pb 3ELERRT 1 ug/mL LT ThH - -,

RO RSEAERETEIMRPEBEOIRANTLED 3
CEickAENEEEL, BEOTETEFOMETH SK
BT S IHERET- T2, —4, ISOEETES
U CHEEN 2R ALTHTHRHT A L2 EEL, B
MR L THREBCERZT I S0 L B L WERERE
HHRREINTVEY, HBELS EHOh TS,

COL D EMFERIFRECHRRESE B S0, B
EOAHTHAKEET AT ERBTELL. IV ICBVT
AR CHENERE D CAdS P 285 T 35+ A
WTEE O R ERA D, BHEBERISOBEoL S
Mol bDOWTN G EIBREETE - Tih, |ELLT
ELLMBELODIHETS b o

ZCZT, SEIEPbBLTCdE 1,000 mg/kg &S
Eirsad i@, MRSt e X U
ELTOEL E&RIEL .

EBAE

1. # E-S

Hilee = iflsEt B, KEARERRE R

77 VKRR B, (R A v il
BB IS 0 A (CACOs) {LAEMBEE, st Taem
7 o ABRSH (PCrO.): FEiEAaE, AT bk Atiad
Cd U, PbAZMERE: 1,000 ug/mL FHEEHESE,
Fip v TR e U

2. BEEBLURE

FEES 7 7 X < 3N EE N E # #E (ICP-AES):
Optima 5300DV, +¥— % > x )= — L8

B R -0 3 v V-1,08) ATTR LM

T JFC-300, HZair LGB

3. ICP-AES A%

WERE: 228.80 nm (Cd), 220.35 nm (Pb)

4. Cd BLU PhHENHEE OB

B = Ve B L U7 7 ) VilESRE O—Rx 4
FARICERL, —WEREIETEOERAAELE. #
ORER, BREOBE IR E TII584%, BE TR
56.5% Td - 7o, MEEKHT Cd % 413 Pb 23RK DEIRS
BH7-0 1,000 mg/kg 125 L5 CACO; £ /-1
PbCrO, i L TH - I AT 1Eb{igA Ll i
505 0.16 g AFREHE 20cm? OF 5 ARICEAR L 1 B
ERIELLOERRELE L,

5. BERAERICEMLRHESR

Yr—liZ lem? b 2mL ©OfkEALL, BiExH
A5 ARERBLTA0C TIOOMREELK. Boh
FRERBIETT O CA B L U PR ICP-AES it &k R
L. i, iEhialEof8emitde 2m, kofkby
ic 4% EEEEHS £ U 0.07 mol/L Bl A VWA &7 -
7.

6. 1SO #R#&ICHERL U o R et s

o AR oBEEZHIDIY, MENERTHERL T
® 50 BE® 0.07 mol/L HEE A T 37°C T 1 R
L5, 3TCTLIHMHELL BohkEalikzs8
LTHERMEHE L, CABLUPhEE ICP-AES KL DSE
WL/ Ffz, 007 mol/L HEEofbh o icks LU 4%
gy AV A e

EBRRER

1. EREHEERCED LB RAER .

Cd #7213 Pb &5 L 7238k v = nEfEER B L U7
7 ) ISR TR I N A5 ARV, ARAieE
DEAL £ =R O BRI L TEHEERE T -
(Table 1).

BEEEETED CEEHERCMAWs &, Hbe=
NEflgEE, 77 U ABIEER L LI Cd B LU P O
HEFEHohish - (FEER: & 01lueg/mL). Th
SR = iRl 0 BIRETH 5 Cd 0.5 pg/mL
BXU Po Lug/mL it LT &6 CdTHEE, Pb
TIOELUED=— Y a2 b > TFEI-TWE EEA 5.

Ric, EHEHE 4% BEES L U 0.07 mol/L i
RATEEOMEZT - 1. 4% BB R AREEE DS
H - BROEORBREE IS LW TSBEOBHEER AW
51, 0.07 mol/L s ISOERTAVWONE, 0O

Table 1. Migration test of Cd and Pb from paint films according to the Japanese ofﬁbial method

Migration level

Sample Element , Limit
Water 4% CH,;COOH 0.07 mol/L HCI
Vinyl chloride resin enamel Cd 0.5 <0.1 <0.1 <01
Ph 1.0 <0 <0.1 <0.1
Acrylic resin enamel Cd (0.5) <0.1 1.5 2.3
<01 0.3 1.0

Pb (1.0

Unit: gg/mL in test solution

Limit: Migration limit using water at 40°C for 20 min, set for PVC paint on baby toys
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Table 2. Migration test of Cd and Pb from paint films according to the ISO 8124-3 method
Migration level
Sample Element Limit
Water 4% CH3COOH 0.07 mol/L HCI
Vinyl chloride resin enamel Cd 75 <b 850 310
Pb 90 <h 370 320
Acrylic resin enamel Cd 75 <b 950 910
Pb 90 <5 220 480

Unit: mg/Kg in paint film

Limit: Migration limit using 0.07 mol/L HCI at 37°C for 2 hours set for paint on baby toys

B, 7 Y AKIERR T Cd, Pb &b BHME SR,
A% EEBE L © 0.07 mol/L R > HEWAHEERL
fo. REMEEOEBEL O EEMAT A H L, Cd
T2 05pueg/mL © 3fEH LU0 4.6 fZICE L T HEIEE
LAY A, UL, PoTEBERE 1.0eg/mL @ 1/3
BLURIETH Y, HELITTH - 12,

—7, b= vl T, BUBETH-Th
Cd¥PbDIEHRR SN -7z, BENT 7 ) Vs
B L bBEETHRENRETCE b s L bOLHHEh
1=

2. ISORIBICEEM L =R HIAEE

BIEEH LRkl T, 1SO 8124-3 jc# D TivthEd
E#AFT o #z (Table 2).

HEEB YO 0.07 mol/L HEEE2RWTREBR LTS &,
WEFROBRIRBLWTLEWEEMHEY Oh, Bl
CdT310% &£ U 910 mg/keg, Pb T 320 % L ¥ 480
mg/kg Th-7. Ihsidvwdhd ISO BIBED Cd 75
mg/kg, Pb 90 mg/kg # 3.5~I12 @B LTV, £
BHEEY 4% BRI A THRIEIFES oS B0igHA
HH Shi,

fofi L, ke = vidlgEiE o Pb B X UT 7 2 ) LK
Rl Cd Tt 4% BEEE & 0.07 mol/L HEEFTI1ZE[E Ui
HEAE ohiw, Blhv=nRiggHdoCdaLT 2y
Hifgtio Ph TR 2L ERE Y, LhbEicko Rl
AREBEME LN, CThSIIBBOEEORTOIRE, 7’
manfe@og—ER St oE Lo EEELL
ha.

£, CAMPb L bFWEHEEZTLEOE, wN
WHWIEREES V¥ 2 o adis o AR X DERICHET 5 F5fE
PEASE W fob LS fue

CHoDHEUERCLIBFHERBEROEHFED
20~90% XML, AHINED THVWLEEZ GRS,
LaL, AiRY omiEcEoRigs v Tk, B
BUREEED 23% CBXH» -, RETREEA—
BREriR L TEERICHE L Jodd, & O RIFRAEES T & Tlliiak
DHEATL D BESERE - 4, EHESABICET T 5
LEZ SN

—0, EHERREMET 5 &, ARtk s ERe
WETFNOFRETEEBRRLTTHY, CdPPbOEH
D SNISh -fc. BESERTH > THAKTIRIFLA

EWH LN EhRE R,

& =

BREEFICHEVEBEAKIC 40°C 30 SRR L 15
& WTFhoBRBLUEBTOEHREBR ST, AR
HEORBHEEOY—Y 3Pl EsCAdTSE Pb
TIOMEE ETH -/, —F, ISOBMKICHEV BRI A 4 hy
LT 0.07 mol/L &%\ 37°C T 2 B L 2188
i, $NTORRBLUSE & bERMELEA 57EEH
o, HEEOMEFERCATLl BLU 124, Pb
T35 BLUL3IETH -/, THEhOERBELIATHE
Dv—YrEpitdbEd s, CdoElE = uiliERk
T20fE, 77 ) AMRIERETE0ORE, PbTRETAEN
35f% & B3 UL EDEM DN EbHBEZALNE.
b B ISO W TFhORMET bR ERE b 20 L
PELWERTHE - LRI N,

—, REEEROHBECBVT, BETH KL
o 4% Welk 0.07 mol/L EEICEE 43L&, 724
S TS O, & F 1 o ATHEREY
BB L. Lal, Ebe = aiilsgEcinwihbEE
ERLTTH Y, BHIEES Do B =
& ORISR I RE T B f b s 2 iRAm 3, M
T 5 T EMLATH H LHWrE hiz,

* ki

Cd B8 XU Ph 2FEERERT L = VEHER &
U7 7 Y VSISO THERS Lo &2 B, AR
HoiEll e = VEilERB O R IZ < T, 180 8124-3
DEBEDRERADIL &b 20{EL ERL WERIKTH B C
EHMHPEAL A, i, ASHEETENEERBEER
EFELTS, ISORBEREFASNENS DT LDHESR
iz

Pl LS5 ISORBHEREEELD H L WEE
THAT L, EHEEHEL L T TIcGETZRANSNAT
WBI LR EMRD, COREEEREERDOMEREE Y
ATETEHNENTHS sk

FASEE AL 20 £3 A 31 BNELIEEERE
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