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Q ok mEdo|=t (Ru|A mek BARA HEEI THI} fAe] F2 AAEAT USEAS e
ol Aol SelLtel SPETA B 5% Teo|E ol9] oflo]AE UHEE|E, BU BHE 7| F
(BC No, 1223/2009) o4 ST Sl Lereol= FRE B0l 3 11 geojee] Wato] EAG
AASISIEE, 00 MSINSE o 831 ke HySisin LAY AT G4 45 A3 Soly, Ay
S AU, AFA S8 REIT Fa40] 058 AR ol8stol vel SHE 9 U vl AE

8271 EH’%J’—E A4S AA }93\‘3}. Yy -5&]/401]/\1“: DBP, BBP, DEHP, DPP, DIBP, DIDP & 6%<] Z@do|E7}
1.0 ~ 59.8 pe/ge) S AEH GO Seubet 857 o) ARttt QlrdEoll A DIBP, DBP 2%l A
1.1 ~ 2.6 ug/g, =5o|4 DBP, DEHP 2% 1.4 ~ 2.5 ug/g, 2~E]7 DIBP, DBP, DEHP 3%0jA] 2.5 ~ 33.3
el o AT R ol oA TEAAA 2 S 484w AslsILt, DIBPL elLtetol A 0]
oFUIx|5k DEP (86.6%), DEHP (63.4%)°] olo] 14.6%°] AZES Ueioleh, @A) Seiibe 7jzost W
Alo] meteflo|=o] tis) kalslrhan whekel Ak vl A el Tig X|44el ZhAleh AE Wadk Zlow Asech

ol 3

Abstract: Phthalates, endocrine disrupting chemicals, are similar in structure to sex hormones and mainly show reproductive
toxicity and developmental toxicity. In this study, we analyzed 11 phthalates, including 3 kinds of phthalates prohibited
in cosmetic use and 8 kinds of phthalates regulated in ‘Common standards for children’s products safety’ and EU cosmetic
regulation (EC No. 1223/2009). The phthalate analysis was optimized using GC-MS/MS. In analytical method validation,
this method was satisfied in specificity, linearity, recovery rate, accuracy and MQL. Therefore, we used this method
to analyze 82 products of Nail cosmetics & polish. Although six phthalates such as DBP, BBP, DEHP, DPP, DIBP
and DIDP were detected at concentrations of 1.0 ~ 59.8 1g/g, they were suitable to Korean cosmetic standards. DIBP
and DBP were detected at concentration of 1.1 ~ 2.6 ¢g/g in artificial nail, DBP and DEHP were 1.4 ~ 2.5 ug/g
in glue for nails, and DIBP, DBP, and DEHP were 2.5 ~ 33.3 ¢g/g in nail stickers. Although substances such as DBP
and DEHP in artificial nail, Glue for nails, and nail stickers were detected, they were suitable to ‘Common safety standards
for children’s products. DIBP is not a regulated substance in Korea but showed the third highest detection rate following
DBP (84.6%) and DEHP (63.4%). The concentration of phthalates detected in nail products is considered to be safe
in current standards but continuous monitoring and research about non-regulated substances are also needed to be considered.

Keywords: nail polish, phthalates, cosmetic regulations, GC-MS/MS, validations
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2 & Adate] ofshE 25t 6shdo] = df
Huol o]glo]So] Ho|ay IAZL AMES=H 1=
Y E2|X|(nail polish)i= 1A ZAFSHE] 45.9%7F AMg-

b 2AF APt QlSiet F 8 F e vld X
£ A3t ZaRld] 7ol BlawA AHskaL Aol
ot Ul Eeie "daEay 'E 22 g3AE o
o8 250! A AgShe SPdEolthl]. U &
A ol€lelle YE Fu)7] QA dxdE, SEA, &
Elell AT =, 7] T Rk el P49
AEEel Aol fEEaL ok 252 H2E aipdl
Al ufusto] avpels fajolrt A Aes vl sy
FL A2 ES 5o E g UES de ol
Ape] At glek

SPEER Al Al 192 AR 9 Ese] w2 4]
A ZFAE Y o ojgtars FEw &38| wuo]
2he FEE 220 3P0 B Folle EUEE A
Foll &ab vld E2A] <Jof H|o]A 51 E(basecoats), <1
Tl E(under coats), =1 E(topeoats), H|Y 7 - 241 - o
Al g FejA] - Y ofubdl 2], 1 Hke] SR
& AEF7E 2EetEe] ok

IEo|Ex FE FTRAEE AT o 4R
7R 8ol sl Izt ZAlRA el ShshE
ZolARt YA, sk, A, 8EA, SR
29 4= = AJHo] qlo] ARAIE, HIRIE Shw, 2,
AEE7] ARE B SHEE 9 9R8Y] T AAE
A SFHLTSHAl AREEAL QITH2]. ZE|o|Eo] tekEt 7]
S S Ao AR QEgelA e o]EY
=5 98| gsh=l A E7lssttt

IEo|Ex F8 A 54, B 9IRS Fa A
of FA=Al Heh34). Aol ZEHolEx F2 32
2 FUHel IREES FEAZIAY AR 715S o
Ae7] wiel] WA weHed R Al 2Rgelch oA o
2 G e ARG, el B dxssioe
FEAA A7l ARt Ak S A Bl o]
27 git). 53] ZEjo|Eof| W ARE7] osAiolA]
AR 4255 ARHeRE F o)t ol
Zeeo]E= 1709 WiAlae)(benzene ring)2t 27]9] 7H=
417 (carboxyl group)®] $1A|oll Wi} ortho, meta, para -
Z8 UHolR=d]| olF artho 27} o AERZT} HAF

=
i

o
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% W - Fu - A - g

gt FR2A Rt WS BRio] Qo7

IZRo|Ex AR 74T Fold Vs ew Eeka
g, 3ME om87] &t AlRARY RofollA AR
wlofA] gk v QLA Eo] JE 4 QAL A
AdeffollA] Eslizh oo EH|A wehAES Sk
gheflo]Eof tiaf] 7= HAIE shal QARE 1 284
floll W FRet A vk dE =0 vt &
A 712 v zgeo|E(dibutyl phthalate, DBP), T
o2 sz o] E(diethylhexyl phthalate, DEHP), 25
o o] E(benzyl butyl phthalate, BBP) 352 HI%E4]
HE Bkl glen BloE=Al @7ed wheol 3
Z0] ozA 100 ppmolsl= FFASkL UARHS] EUs=
% 8% ZEio|E 4o disl vidaAl AlZIaL Qirk
[9]. ®3F EU= 201995 E] APAkel= A ARRAlE] sk
DBP, DEHP, BBP, t]o|A%l el seke|o]E(diisobutyl phthalate,
DIBP) 5 4% =4 tisf 2} 244 5%7t 0.1%= 94
FIES sk 85 AT ofigolti{10].

U PR FH2 AgSolA ARSSHEAE Lol
choeh el W] AlFol Algell ReEar it o
Stollis WY shdsat vld BRiAlEel sl $-=ut
2} st FikEollA] stAIskaL 2li= DBP, DEHP, BBP,
t]o]At-d 2|0 | E(diisonony] phthalate, DINP), T]-¢ll-2-
€] 3rEk|o| E(di-n-octyl phthalate, DNOP), T]o]Ad|Alszer
gllo] E(diisodecyl phthalate, DIDP) & 65-2] ZH|o|E o]
Qlof] EUoA 3<% vighaAl =4= A3t DIBP, tH|
Al |o| E(di(2-methoyxyethyl)phthalate, DMEP), T}-
Qs srekeo] E(di-n-pentyl phthalate, DnPP), tjo]axl
o & o] E(diisopentyl phthalate, DiPP), ll-#lEo]4ld
ey o] E(n-pentylisopentyl phthalate, DPP) 5 552 =&
glolEo] thsll F7F A4S AlRste] AR f-2iulellA
TAIBIAL Sl ZEEYPIES] 7% WSR2 U
o= oA qiAlEEo] o ANE fRollA] HAlE
AsHAL Al oAl EAES] AEESS Bl B9

AESY| Teeol= ebAel chel 2xfstit shgick

2. M
2.1, M=

o st wiskd, QEleld SR ol Al
Z o 2 QLS B3 FEEL Qi v Seaet
I Pl AES SASInk 1% Sl UY e
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Table 1. Origins of the Nail Products
Type
Nail polish Nail glue Artificial nail Sticker Total
Country
Korea 53 3 1 3 59
China 5 2 8
Japan 1 3 4
Luxembourg 8 8
Poland 2 2
France 1 1
Total 69 4 3 6 82
Al 6971010 FakE AL Q1= é—% 37, UY 2% FIEEN 4 mL & 7RE 5 Hex : Acet (8 : 2)2 25 34
471, 2E7 vl 54, éElﬂ Hd@ehrdes 5 823 7HA] 718130 ©] 9t polytetrafluoroethylene (PTFE) 4J31%]
of tiste] ZEo|E A5 AAISIICE 8274—4 U AkE: ZE(045 m)= ot 5 771 Sl 2F= 2F 05 ¢
= VAFEER —co}Jﬂ Al =7PER o] Table 1 Ffsto] Ui Z2IMet FUsHAl A A=isic): 2ElA9t ¢
off treh et FEES GER 0] 5 7IRIE ol8ste] iRt @A
Ak AR 2242 oF 1 g Y] 2k o) F A
20 HEZ @ Aot =yl Zejxe} el slolrk AAlelet AlRE Table
ZEHfolE FRE 112S AMSIglon] DBP, DEHP, 2 9] 7I712740] o8l B AAJskal 1 gk AREsIich

DINP, DNOP, DIDP, BBP, DIBP, DMEP, DnPP, DiPP+
Sigma-Aldrich (USA)Z51E] TLujak 1 DPP CIL Cluzeau
Info Laboratory (CIL, France)AlE0]3irk a4 &5

L 2HAl(Fluoranthene) djp 22 Sigma-Aldrich (USA)A|Z0]3ich
U AlFomie ZEYo|ES FEAole 3 i)hexane,

Hex)2} oFA|E(acetone, Acet)2- SKAZ(3HE) ARE-SHTE

2.3, Mx{2| 2|

A& A Eolks 220 $57](Branson 8510, Branson
Ultrasonics, USAYS A[8319)11, ZEN0|E EXojl= GC-
MS/MS (Brucker 300-MS, Varian, USA)E AM85}SIch

2.4, AME2XXE| & 7]7|2M

U EejA] 9 v T AR ZEEo|ES BAst
7] $1to] ‘SR VI Boll I (2] ekEt
A A A 201927 &, 2019.04.01.y = “HHE 4 535
& ] Aol wet d Aesielch vl &
A= 9F 1 g vA okl Skt opAl e N(Hex ¢
Acet (8 : 2)94L oF 10 mL 7}t ©F 30 min St 2L}
A5 3000 rpm Of}A] 10 min HE2|SkaL
mL 25e] 10 mL wlAZakags $7]3

2.5, HEMEKA|

IEHo|ER BEE ZF 50 mg A Fohe] 100 mL 2
*”iﬂ-_—fbﬂ] S0 Hex : Acet (8 : 2)2 7I5lo] &A3] &=
Ql & Hex : Acet (8 : 2)2 7|5l 100 mL & 3}HTH500
pgml). WE3ESFHN(internal standard, 1S} ZFQ2Al-d)y
100 mg-S Fs}o] 200 mL 2 ZekA3T0] €l Hex
Acet (8 : 2)2 100 mL 7}5ho] €hA3] &9 3 TRA] Hex :
Acet (8 : 2y 718l 200 mL 2 SFHTH500 #g/ml). IS +=
Hex : Acet (8 : )02 WA 3]4sle] 2% 1 pugml HS
3 L2ARE 5 o] e HAA] §uiE AMgSIglT,
o 29 24| Aol ANgFlo] Fzroluh oo FUgH
5O IS7} HFHoR ERHES sjgick el 5
T(ugmL)= 0.05, 0.1, 0.25, 0.5, 1.0, 2.5, 5.0 & ZA5Fch
GC-MSMS 7]7] BA4Z2AL Table 2 @} &k

3. Zat W o
3.1, AlgHo| 88§ AS

§]_7(

F71% W Aok T/ BAp 02 271}
=t AE7]24 flame ionization detector (FID)E ©]-8-5F
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Table 2. Instrumental Conditions for GC-MS/MS Analysis

Column Varian VF-5MS, 30 m x 0.25 mm, 0.25 /m
Inlet 260 C, splitless
Carrier gas Helium, 1.0 mL/min constant flow
Injection vol. 1 uL
Temp. (C) Rate (C/min) Hold (min) Total (min)
100 0 2
GC conditions 180 20 0 6
200 5 0 10
Oven 210 2 0 15
220 5 0 17
250 10 0 20
270 5 0 24
274 1 0 28
300 10 2.4 33
Mode EI (+)
Transfer line temp. 200 C
Detector EI source temp. 180 C
conditions Quad. temp. 40 C
Solvent delay 9.5 min
Ion ratio tolerance (%o) 20

Al7Mretention time, RT)S 7|&o® I1EZR ZIsk=
FIDO] £/ MEolA Zaeo|E 9jaR1A] eRIsk|=
Ao BRsIGiE e GOMSIMS HA1715 ol g3t
RS oAl Al AE 24 JiRt f-ad
= that ol ASsklh

3.1.1. Eo|M

B0l BRIS] S5kl BAIRNblarkyS ZAISH T
ZAMPE A1 glo] 87 Hex : Acct (8 1 2 0}83}]
HAXe] AHIALS BT Hex : Acct (8 : 2% H]o]A
o] Ho} 30 min 52k 28} Aelat 5 o] ok YAEeE
ol B3 YAReIsE 5| PTFE AJ2lx] LE(045 m)z of
Halo] 717154 ik L A GCMS/ MS 9 total ion
chromatogram (TIC)e|4] =keo]= 17k AZ=A] elojek

GOMSMSOA] 5 B21018 S| i 271 of
3] product ion& Aol &0 AHelslaL Haroleatel

oFAQ] o] 2H|8(ion ratio) S TBIATE FEEA}L vlwsie] A

ekl dE ek A, 44548 A 3 5, 2019

7 AJRFol29] o] 2Hl&o] £ 30% o[jo]H EU DG SANTE
(the directorate - general for health and food safety)of|A+=
1 240 a7 FYU Zos wedith oyl A
ofli= 7171 AR olHlE SEAIE + 20%= il
EAEIRAL o] 7S WSk

7 3 B wEAe 9 34, ggelee] BAjw
AZARE Y] MEE AR Table 3¢ g2tk

3.1.2. &M

e B0 SlolS 53] vk =Aslo] 3|7RA
2 HEe AAslgon R RS eigith BE BAE
29 s o} HkSZKintensity)7+e] ARIFEAIS R* 71 0.99
oo oFFaldirk 7F 2 3714 (regression equation)
3} R® ZE2 Table 40 UElIch

2144 F17Klinear range)> S|7HEA Q] AR} AlA| 5
ZZke] o] EU DG SANTEO A= 20%018k3] -7k
2154 Frro g Hales shal ek el wet Alkkst
S o ol AFoA A #1201 ~ 5.0 pgmlE
Al o2 et AAAdS UeRdS H53

E:

L
0 |o
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Table 3. Q1,Q2 Ions and Precisions for Each Phthalate

dolE EAo)] &3 AT 221

. Precision

Compounds Cas. No Mw (111{1111) Q1 Q2 e:g;sl(()il/) interday | intraday

RSD(%) | RSD(%)
1 DIBP 84-69-5 278.3 11.1 149 65,93,121 20 1.7 43
2 DBP 84-74-2 278.3 12.7 149 65,93,121 20 14 4.1
3 DMEP 117-82-8 282.3 13.4 149 65,93,121 20 32 4.8
4 DIPP 605-50-5 306.4 14.8 149 65,93,121 20 22 2.8

Fluoranthene-d(IS) 93951-69-0 2123 15.2 212 160,184,208 40
5 DPP 776297-69-9 306.4 15.7 149 65,93,121 20 1.6 3.6
6 DnPP 131-18-0 306.4 16.5 149 65,93,121 20 1.7 3.2
7 BBP 85-68-7 3124 19.9 149 65,93,121 20 2.7 5.8
8 DEHP 117-81-7 390.6 222 149 65,93,121 20 1.1 8.4
9 DNOP 117-84-0 390.6 24.7 149 65,93,121 20 2.8 9.5
10 DINP 20548-62-3 418.6 26.4 149 65,93,121 20 1.0 15.7
11 DIDP 26761-40-0 446.7 27.6 307 57,149,167,219 10 1.3 16.4
Table 4. Regressions, R?, Linear Ranges, LOD, LOQ and Recoveries for Each Phthalate
) Recovery(%)
Compounds Regression equation R’ Linear range LOD LOQ 0.25 1.0
(#g/mL) (vgmL) | (¢g/mL)

(#g/mL) (¢g/mL)
1 DIBP y = 2.5642x - 0.0719 0.9999 0.10 ~ 5.00 0.02 0.05 973 92.5
2 DBP y = 3.1321x - 0.0944 0.9997 0.10 ~ 5.00 0.02 0.07 82.6 90.3
3 DMEP y = 0.1835x - 0.0138 0.9987 0.10 ~ 5.00 0.05 0.15 103.0 97.6
4 DIPP y = 1.8637x - 0.0872 0.9997 0.10 ~ 5.00 0.02 0.07 99.4 93.3
5 DPP y = 2.1235x - 0.1068 0.9996 0.10 ~ 5.00 0.03 0.08 103.8 974
6 DnPP y = 2.6473x - 0.1401 0.9994 0.10 ~ 5.00 0.03 0.10 75.9 86.4
7 BBP y = 0.9959x - 0.0557 0.9993 0.10 ~ 5.00 0.04 0.11 75.6 872
8 DEHP y = 1.4137x - 0.0618 0.9992 0.10 ~ 5.00 0.04 0.12 783 84.9
9 DNOP y = 2.2364x - 0.0845 0.9991 0.10 ~ 5.00 0.04 0.12 82.8 87.4
10 DINP y = 1.4842x - 0.0662 0.9989 0.10 ~ 5.00 0.04 0.13 87.6 91.6
11 DIDP y = 1.5584x - 0.1454 0.9990 0.10 ~ 5.00 0.04 0.12 714 91.1

313 FUT, e
d83E He3P] fIsted Uilinterday), 3(intraday)
e A

A3 (precision) & ZA3IATE 05 pgml
=4, AR G71A] ZF 53]

TLZI‘L];H
AT =

oA

1}
=

7 A3} 7

PAREIREES

RS T |

% St

AY s (relative standard deviation,

RSD(9)= 11 ~ 164 @A EU DG SANTE 7]3¢l +

20%=

= nEshsch

=2 v

REEL Bl AFoletiE sHr

T %
H2H

KeX
=

B

A&

=+

-

L

Piepiking)3tiL, o] AEE Aol HAS Mg
BRI AJEA} 7 ek oj Awe) Aolr)

22 SRIBH= AIROEA 70 ~ 120%E Hofuhd A
2 ujEese] BHEA Fzolt B4 Yol i
B0] Q= ZoR W 5 ok B8 ZYep]
Al Al=ol 025 pgg 1.0 pggd =7F HEsE 5N
gole Al B2 Ak Aes ARl
sgEoleg BARE AT Mgl 025 uges ANt
Alg= 714 ~ 103.8%9] 3482, 1=l 1.0 pge
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H7)et A8 849 ~ 97.6%2] 3]4>&% EU DG SANTE
7|28 WSk

3.1.4, AEeHA|, HEHA|

A=3HA|(method detection limit, MDL)2} #JegHA|(method
quantitation limit, MDQ)+= ICH Quality Guidelines[11]2 2}
%510 limit of detection (LOD), limit of quantification
(L0 A 79 F A150) S Bolol s}
%k LODS} LOQI Habile: 24fsp] 918 s 2
ohg 53] yk= Al Hlo]e=iE sloldl STl
eple] 7127192 Whgel ERBNOR LHea 33
B0 100jel AR Foto] AEaigict

14

LOD=33 x (0/S)

32 DEF0|E Xabzn}
Table 104 37]7F | Mg+ 827d0f] ot =Z2eo]
E H%F 23k Table 59} Lt

321 U E2A|
o ATE 2l AT =ellM fEEle Ud 2=
g, S, SAIREA 5 ookt Ukl AleE Aok
U] Ze]AJol4] DIBP (1.0 ~ 43 1:gg), DBP (13 ~ 24.8 119g),
DPP (1.7 1gig), BBP (2.3 ~ 8.0 1gg), DEHP 22 ~ 59.8 1glg),
DIDPQ2.5 1gg) & 6] ZTeeo|Ert HE= 3t 4552
DBP (84.1%) > DEHP (63.8%) > DIBP, DBP (7.2%) > DPP,
DIDP (14%)<=0|3ick A= a0l & eluzt
7120]] vliglEA] E2E 2|4 w|o|9)= DBP, BBP, DEHP 3%2]

200 ~ 923 pgg oI%0ek 7P w2 TR U AAIE
LOQ=10 x (0/S) ko] E 3% o] 100 pgg olskRl Ut 3% 7ol
Table 5. Detection rate, Ranges and Average for Each Phthalate in Nail Related Products
Compounds Nail polish Artificial nail Nail glue Sticker Total
Detection rate(%) 7.2 66.7 0 83.3 14.6
1 DIBP Range(118/g) 1.0 ~ 10.1 .1 ~24 - 25 ~ 4.1 1.0 ~ 4.1
Average(/1g/g) 43 1.7 - 32 35
Detection rate(%) 84.1 100 100 100 86.6
2 DBP Range(118/g) 1.3 ~ 248 1.2 ~ 26 124 ~ 185 3.8 ~ 98 1.2 ~ 248
Average(/1g/g) 2.6 1.9 11.7 6.9 3.7
DMEP Detection rate(%o)
4 DIPP Detection rate(%o)
Detection rate(%) 1.4 0 0 1.2
5 DPP Range(11g/g) 1.7 - - - 1.7
Average(/1g/g) 1.7 - - - 1.7
6 DnPP Detection rate(%)
Detection rate(%) 7.2 0 0 6.1
7 BBP Range(118/g) 23 ~ 80 - - - 23 ~ 80
Average(/1g/g) 4.1 - - - 4.1
Detection rate(%) 63.8 0 50 83.3 63.4
8 DEHP Range(11g/g) 22 ~ 59.8 - 369 ~ 594 43 ~ 333 22 ~ 598
Average(/1g/g) 5.5 - 48.2 4.8 7.6
9 DNOP Detection rate(%o) 0
10 DINP Detection rate(%o) 0
Detection rate(%) 1.4 0 0 0 1.2
11 DIDP Range(11g/g) 2.5 - - - 2.5
Average(/1g/g) 2.5 - - - 2.5

ekl dE ek A, 44548 A 3 5, 2019



Wel B AESe] Tedols R w3t AT 23

Adslict vY Eji] ARESelx] AlkE epilo]] “o~guflo]
52 “olglolgrolgial F7]H Al At wE Mok
Z3} DBP 1&52] Zekgo|El 14 ~ 2.5 uggl) Mz
H|A] V| FEElo] et vdEeael vl AEE 2Edo|
E S5 aldo] @Afs] WSkt of= vl Eei] Al S
o F7 184 thil & ARGSE 739 AR ol Ffo]
k= ou|E siAer) TEHo]E= Eolle A 1A 34
gk 718 ol vl & =<=Ti{12]. <, Polyvinyl chloride
(PVOZ2- Z2kE] Ao 8] 22 FApe] Alxe] 2y
O|EZ} ARGE|QITHH ER TR Uut -§ufjollx] ZEo|EX}
|54 7ks0l B 2 o= 5538 & = qltk ofHlo|
FAT U E2A] - AlFol EAUE 8719 A
e QA UR= ERRE] o)A ARES &5
HIS o ARESK= Pl 3 Stash)2- HAREC] SRk AREo]
Ak SFES AT o v EAIE FHolgls ZE0|E
‘Jio] AMd BHRE 87 olk= ot AP ik et
=AY 7 E 8712 Vol TeEle|ERE S5
O 8A 7S A48l w3k PVCAES] 739- DBP 03 ppme]
3], DEHP 1.5 ppmo]3}, DIDP2} DINP 252 3+0 & 9 ppmo]a};
DNOP 5 ppmo]s}, tjofdalolr]wo]E(di- (2-ehtylhexyl)
adipate, DEHA) 18 ppm© |3}, BBP 30 ppme[slo|ti{13]. 5, A%
I FAE §71ol= 7ol AAEo] Sl Aot AlES
AEA] ZRHERIES AMSH| gF= A SR8 ARE AR
870l ZHHo|E 1A AREE7 A" ARt A= vl
EPAIE o A gsRe] Ted|olE ke Eole|
7101 4= & Aolch
3.22 Qx&EF

QIRLEA|Zo|A= DIB(1.1 ~ 24 1g/g), DBP (12 ~ 26
rgle7t HE=E%ck HEE2 DBP (100.0%) > DIBP
(66.7%) T}, 371A] Q1Z2EEL] AN ERIgE At A
Zlo] ‘ABS (acrlonitrile butadiene styrene) ZT}AE ‘02 #
AlE]o] Uit ABS= FEHl ojlgd=UEY, &
S FRsto] Alxshy Zhehar st ApAe gl
oS ATk ofE Mo R ZEE 42 Qi1 gEjo] g
= AFE fElelr] diie] A7HAAIE U AFsAF W
oAl 2 wo| ANl EEkAE Folvii4]. A
o] sl tiofgt At sk ol st <l
SF Alxof ARSE FoR HQIh

V)

323 HY 2%

H|¥ZFollA+= DBP (124 ~ 185 rgg), DEHP (369 ~

594 ugie)7} AEEIT, HEES DBP (100%) > DEHP
(500% 3k B2 ZalA], Q1 Y2, Yo e

Of A7) ARE=E SolA] Bt Tl E o] 71 w3t

3.24, Ul AE[FH

Y| U AE]7|o 4= DIBP (2.5 ~ 4.1 ugg), DBP (3.8 ~
9.8 1gg), DEHP (4.3 ~ 33.3 nge)7} A=E Rt HEES
DBP (100.0%) > DIBP, DHEP (83.3%)SiCk.

2EA ARE 670 T 10fNE ofglojAREO = A ek
FA7} E)0j3)glal DIBP (3.7 1g'g), DBP (92 £gg), DEHP
(333 pgg)7t AEETk

UxEE, HYEF Y 2EA= FARROIARE o] A
Feol A8t ZEEolE VS vl ofF
EABHA] o=tk AN FARE F TEHo|E Y]] A
AElo] = ‘offloAlE FEedRTIE S AEAIHS o
LLE ARETlA 712l A3 2RIskeict DIBP= ¢
Uzt 7I2ols gl ZEEo|EXNE HA| Al 827 5
oA 14.6% 7Z=]o] DBP (86.6%) > DEHP (634%)°] ©]
o] Al HAjE A5 HEE| Itk DIBP= 201085 H EU 3}
A 71zl iR AEERE AAAPY Ea15], 20194
FE BUoA] AAksl= AR AZl A Fof 0.1%2 A5}
= ol AlFE dFolel{10]. 2 HES o83t F=4
HollA] DIBP= Z2t2nt Qledldfyt FERS HAaAA
HRES feAXIvk= A7t qlslale], ARt FellA
500 mgkgold WY wf A7)} HHRAVE S0l T
I954S Uehditk= 23 QUIT17]. oFF] Sefuetd]
A= TFAIsEAL A] AT E/gAbR] tigt BrPL ek
7] ¢k T d2JFAIEE Hart gk

4. 2 E

Aol EEd HEAR YYo=l Y
Y T ARE F 205 sl Lo
gt FAPRARE A GECMSMSE: ©]851o] 11
& ZHO|EL] FAREAMR HiRt S0l A4, 3
&, AU, A, AR s= Assio] Al
o] Fraide S

Frade] ASE AFTHeR Al HiRt 245 A
AlgE A3 Y YE=] Aol DBP, BBP, DEHPS 652] &
HEO|EZF 1.0 ~ 598 ngg HEHUOH fEUt oY
& 7Ieolke Aeiict vld 2Ej7l= DBP, DEHP 2%9]
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224 HAE - EAE - HET - 28 -
38 ~ 333 pgg WA AEEI ZFo|A= DBP,
DEHP 2%0| 124 ~ 594 pgg HEEIcE Q2E5EolA
+= DBP7} 12 ~ 26 pgg HEE0TE UY AEA, 25
AxEE Al tiste] ‘ojdolAlE: TS &
B3 o e AlEolA Asigleh ofl A dat=
Y R 9 Ul SRR U ARG ZEEolEs
sk =L Q= AoE AEnh SEANE -2
2} 7130l ¢li= DIBP7} 14.6% AE== 5 HlvHAl e
o|Eo] tis} FAIZ Hart Qlrk ZEHo|E T A
W falldoll oigt =sto] X8 & <1 Ha} op = X1k
ZEE|o| EQ] ARgRFo] XA 7}*111 AREEFE] 5% A= HE
of 7] o= 8IS T zeo|ER o
gt BUE R A= Al EMZ%OF = AR )
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