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Working environment and risk assessment of Di(2-
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identification)ell Att. o]& F3l seHEA Alghel e AAFFe] HAAH] A=
A= S-S H 7 dose-response assessment)E &3l =EF5TH A v A=
A7 gkl FHAAE ot AA= =E9 7 exposure assessment) S 53
2GS N A Aol =EH = setEdY RETTS o= ARV 2Ya YAEs
I R A= VAl R

984 AA(Risk characterization) .2 93¢ Avk4

oA E PVC, ZgtaE, 1% 59 7}&?1], HQIE, a9 &4 5
bAoAl thgstA AMEET HE AFEE U WAL frelde] A =4
HFRFO AL Al wEHo] ARASE dod ¢ 9 DEHP & d7ui4t
E4=E silth o]& 9@l 94 DEHP ¢ Faid(h & = Ha A9 2 AHEZFS
A el A4S e -8 HUsl HFAR el o A48 SA
Sl A188S Hrtet] AASE =&V A8 S AES DEHP & 2249
A7 s 913 A= &8skt skt
a7
1. =4

U fE&ee] Bom HGFEFo Ay A ¢ Ee] faELE AR
Y= 7Y oMol d5H s 242 FallddAdAd HuEslE AA
DEHP & d7d%d 2= A4t

2. el =4

OECD Screening Information Data Set (SIDS), IARC(International Agency
for Research on Cancer), [IPCS(International Program on Chemical Safety)
o TAIFOlA B = S EE falAd, A9 WU BalA, v
THMAFAMA R AATY (NIOSH) % v]=r 3H4HEH (EPA)Y Integ Rated
Risk Information System (IRIS), 42354, FH3ts=2% (ECHA) & 7

S7b ARREA % doleMel s $& gastn wAsle] §F st
AAGFl N A% L FHH BAL B3 foAY KT AR

3o o] ﬂEA—]/\] 64x}§_
3

<
SR BN AAFNA AT wF2 AT D2 AP

R DS ,LA}o}S’iE‘r. uh- 2 A %7}

|
(threshold)e] .55 H7lsle] 5484 IX7F e A0 EdAd 529
%) NOAEL, LOAEL, 9X]7} ¢l A0 =29 F5) ddxhA)
(CPP)& FAHst= WY 58 &8 33t

4. wEF P}
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=l DEHP #+& A3 2 H5 & A 182559
‘2B A LSt B ‘s EA
APATS A A2l A s E =
A4 wEFT HUbE 98 xEo® 57 ARAPVC, 3
78t FHa z
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54 3 2 =FGTMA AEE 222 RE2ES AR =Ed e 224
Aol A falukge] HAEERTFE)S AEsta FAldATgd 37 71H F
skl EH 7F 22 H24(Monte carlo simulation) & A&, FilHdS
Hrbeto]l 237 #elvise] AdAS ety 3 2 Ao A DEHP
HAe 22EAY] F =EFES AESH] 98 AFEE EHTIER A HHE
2AA3H wE: 204wt ZAA FEAA el b= H2 a1E o]9
ARE o=357] Y 523 (stochastic model)S ©]-&3Fth. =, DEHP &
HAGehs AP AE Fald, wE3sE 2 B¥, v ZFEoJR w=F ATt

2 f34Ss 1y =W Fd mE XY (numerical) dE A O E
WYAA AlFH el S 8l DEHP o T3S sttt
ATZd =

1. 249 5S4 2 8% 24

DEHP € DOP; bis(2-Ethylhexyl) phthalate; Phthalic acid, bis (2—
ethylhexyl) ester 2% &7, Egs}ets 5oz = HAo] & A
MA 2 2= 390.54, H]5 0.9861, 54 (melting point) —46°C, Z+=4
(boiling point) 385°C, =7]%} (vapor pressure) 3.4x10-3 torr(25°C), ¢13}4
(flash point) 215°C, &1t &}3k3k (explosive limit) 0.3%, X% (viscosity)
81.4 cp °oltt[4].
T AZstAY FHuskes AR L, g2y, e Alx Fo=
229 /) Ao 2 AE A, Sl 8-S At 831 o2 ZARH T
ol= F= Agud FTTTA FAFA} PVC A4 7haAl, 5A, 7]
ZEA Y FAA, Ja &, IFFZId=E AREHT

2. g FA}
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of o]gh RIFXARs = LD50 ¢ 74§ mouse & 26.3 g/kg,

2 g/kg, 33.8 g/kg, 50 g/kgel™ [5, 6, 7], ®l= NTP ¢ 45

F344 rat & ©]&3 S SAAAZA 3 20 g/kgol B om At [8].

25 9 ratel 10, 50, 1,000 mg/msE=2 €Y 6 A%, 54,

Nes: Ay Mo 1 sEdtollA et 1He] FAVE Skl e,
8 7 olyle 3| &HE AT ol gt LS & A (catalase enzymes),

3} & A (peroxidases), 2F3l& A (oxidases)S ¥ 38l 4 ALAE

grAE YAREtE AlE 7] B (cellular organelle) ¥k ol z} 7<)

AT AR eH, 1,000 mg/m's 4T FH rat = AE ik

ekt [9].

ol Al g o2 sle] F344 rat ¥F, 18]a B6C3F1 9 A

| 103 5 &<F 6,000 7 12,000 mg/kg 2232 3,000 3} 6,000

mg/ kg I Qb rat ol A HAME ko] W Eo] Frbellal, Al
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7 mouse I o] ST7FE AT A rat ol A= FEAIE ol A= 9]

=
717 e, =% mouse 57 vlEAA = FHAIE o], 1 F 20
npglol = HZ Aol Ak A mouse AlA FAE IFAE o] 9 &
A9 W= BaEgln [8].
ol#]gt 2t ES 3l DEHP 9o whd, ¥k o] NOAEL #h2 28.9 mg/kg(rat),
HAGTFsE LOAEL 2 146.6 mg/kg(rat) = H7}E %o,
TAGATATARC) A = AZtel A 7hs gk Wk el 2B 2 EFst3 o
DEHP += rat ¢} mouse °| A &eHAdoll tigh SA7F S8ttt 2E2A Aot [10].
T AMA o] ARl M = BT S8R YE e, A3AIF(in vivo
assay)o| A= DNA o] WAdo] dF AZEHJAT FEoEAd H {Foido] sto}
w44 AR FAEAG [11]. B =393 HENA = rat(Sprague-
Dawley)E& ©]& 0.1, 0.5, 1.4, 4.8, 14, 46, 359 and 775 mg/kg-day &=
FoAAY 5 EA R AroA WHol HEE o™, NOAEL 2 4.8 mg/keg-
day o]t FE3F rat (Wistar)E ©]-& 0, 113, 340, 1,088 mg/kg-day FA]
1,088 mg/kg Folt 2 thell A Ao FA 7HAeF 113 mg/kgvtoll A =4 95
@go] gl=o] LOAEL & 113 mg/kg-day &= #3qlet [12].
DEHP o] Abgholl digh 04 9184 d+= DEHP & FHAH3dh= AFgde 549
A el w=EFFol| wet 0.1, 0.2 2L 0.7 mg/m'EET O R Yo

| W& Aol nX= Gl e JTALE AAT A v
A Fskow, AFy AdE #H Z3oly #H TE AFAAME
1}

r
!

sk A A o] M= FAFo|A = kol
Hlslo] A o] el F7te wokar, #4i3d F DEHP =% 4 (0.09-0.16
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3. wald AA
DEHP 9] »=Z9
ol Al e 4}
TEd kel A Al S

olgt A FFFtE TS T oA EA, A=A
=°] sloem, & AelM= m=e] NTP [8]lA 33t
A3E B2 &39S (Dose-response)S #H7ME it}
NTP ¢ AlgdZAzlol] o3hH NOAEL %2 28.9 mg/kg/day(rat)o] o.M,
Aot A AR S (linearized multistage procedure)ol] 213 9384 (risk)
A=A AT =3 Al AT AAREE (oral slope factor)S 0.014 mg/kg/day =
AE At 2gla A" AFAAEE o] 83t KOSHA (Korea Occupational
Safety and Health Agency) guide(W-6-2011) “3}st=2 2] FaAd-H3A
HI7EA 7wl A ] 1A 75 % RiCwork(reference concentration
in workplace)S ZAA3d}9 2 Table 1 “RfCwork determine carcinogenic of
DEHP” #} Zo] Ag-Fo =49 28.9 mg/kg/day & 483t T4
RfCwork & FA3}l= Step 1 2 Step 2 9] Ax}ol] o8] HF:H oz whekA
RfCwork 7} 0.006 mg/m' 2.2 ZAAH ]}, o]o] H]a| w|= EPA ¢
77 Abgk(oral spole factor), 0.014 /(mg/kg/day)oll 2] 3%t ‘?—i%}” RfCwork &
0.1 mg/m= F4=o] &8 W] o8 ek RfCwork o FA 3kl F 10 )
o]/¢4 = 7(]—0] EOﬂorq n}/\é%/d uJ ngE/HA _,4 d};_t 0264, 0.330 o2
F7t Ak B Ao YAl =& wokA RfCwork 38 7508 dha
Lo A RO QA B EAMES HAss vl EPA 9
@?@*P%k(@ral Slope Factor)& ©|&3sto] 4% & RfCwork (0.1
mg/m')< DEHP ¢ b &%-w-8 BH7F 4k 0.1 mg/m'= kit
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DEHP =% H7IE 98] DEHP Az <=4 12 83 DEHP FH54A
T2 21 S e R R3S SAelth. 1 A3} Table 2 ¢ o]
Az el 749 DEHP & 0.158 £ 0.306 mg/m3 ©]1iL, DEHP & gAY 4%
0.210 £ 0.257 mg/m3 °|Ut}. 243 SAH A3 += ZF =755 mg/m3)

nvko 2 Pyl oy DEHP o AzAAL} HFFAAE Hnste] gfrZgor
HEbd Ad ARk e 2 DEHP A=A 2247t ke slert 58 vads &
T At}

= DEHP Az 2 FHushe AMgde 243 d 54947+ 0.191 £ 0.271
mg/m3 °]%a, WYE EHE - 0.9903 mg/m3 o|om =4 Axr}
WA E2E sheA J5st7] 9@ Shapiro & Wilk 7788 A3 Figure 1 2
Zdol A A EEE S FAska ol fFolskA AR xE Huth
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T AP == SA4UE 9989 7IEsE @ RiCwork =
o2 F A8 = FAHF (mg/m) / RECwork (mg/m)2 ko] Akt
oA e} o] Wb o] RfCwork £ 0.1 mg/m'olQoH, o2 Eh=E

st A3} DEHP 9 F5 At FelA el DEHP &= <l
Ao, 2 95%%ke] Lot ¥ EE 7924 AP E
DEHP—E 2 A e A e
d A= E 48 A3, 8 54 AT =S FAEE A3
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DEHP &= Z=olA 42 AAelH mAg WdAE i ko] A& 4%
71 Ao Aol Aok FeEd ARl A SAA TS

LD50 & 14.2 - 50 g/kg &2 GHS BF7|5cl 93td FASAHE
4 F(300<ATE<2,000 mg/kg) o]l slgdso] FASAHL A=
B E v 2y AR HIRA Aol A Bl ek 1R WA, A
ag)ar FHAE 9ol BelE 9l on, NOAEL -2 28.9 g/kg, LOAEL %2 146.6
g/kg 0= A=A Yol A= EEE U HAL IARC ol A = SF
AFAA ol A Lokl gk SA7F FEste] Abgel A 7k ek 2BEER
2533tk o] DEHP ¢ &4 93t A AN A (mono(2-ethylhexyl)
phthalate, mono(2-ethyl-5-oxohexyl) phthalate, mono (2-ethyl -5-
hydroxyhexyl) phthalate 7} A& ™ 7+ dskS = &2z 7H9
AdE o] 5ol B4 [8] JorvE DEHP FHEA T57Iv 9F-2 F55A
RES Aol Fovh 4wt B 1 FASHANAE G
1ol SCEGHl A AAmLe: A7) she 25 4o eston, 4

i

O

o
o>

il

=4 3F+= in vivo assay ol A AE A S B, in vitro assays oA+

TEE 54

AAA o] de] o= YEbRTh wEkd Fa 54 %C’ﬂ /= DEHP ol gt
Algdol e SHAl o] Foj A A= AT DEHP o AAIe] Aldelr o] FAdrk-g2
AE Fde S = & dv= EF= Frieksint [11]. DEHP & F ks
Arddel ik 24 54 Aol the gt kol g
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H A E2HEH =4 W (minimum variance unbiased Estimate, MVLE)S Al 4Fsk
A7 1.411 mg/m3, 21Z F+7Hland s "exact”" confidence limits)& 0.584 -
32.60 mg/m3, 95% WE-4 HF4 2] (95th percentile point estimate):= 4.720
mg/m3 2.2 +=%7|5 5 mg/m3 ©|8t T} o]= DEHP FHa <=Afol| sk
AAIDASAHAAN) &7+ 2HTEL 5%0]5t2 Holu 959 W94
19] A9 AEEHA7F 22.348 mg/m3 & =&7]5S 238tk w3
AulgrFe] &0l mE7|Te 24T FAA] &7 HE
3 HW, 2HEEL 4.795 %ol
S F%3] i DEHP 9
mg/m3 = FH7V|Fe R A8 Jhesitta ddHE AT el
gk §F-vhs FUFE T3 AP HUkA s B A=A 9
+ 0.264, 0.330 o]l ot Moo AP Ew HAVIE 1S 238k
H7FE ok webA 549 g3 A SREE
DEHP ¢] 2¢t A= 49 =271
SAGAT WA Hag 2R dAE ds 9 S
9874 A7t a9 HH, 75 S5V 9 EE S
DEHP #Hyagaol= a7 g9 7t % 558 HaT 28 & 49Uy
218k weol Fo)7F skt

NI

(exceedance fraction)S A AFs
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Table 1. RfCyox determine carcinogenic of DEHP

The calculation process of RfC RfCyork

The calculation process of RfC T25 (Oral) SF (Oral)

28 mg/kg/day  0.014 / (mg/kg/day)
(Mouse, oral) |[(Mouse, oral, LMS

[UR = (SF*IR/BW)
Route-specific = 0.014%20/70
Step P = 0.004/(mg/m’)

bioavailabilit 0.5
] [proavanabiity UR(worker) = [UR/CF

50% oral / 100% inhalation - [UR/4.2

= 0.004/4.2/(mg/m’)
[UR = (SF*IR/BW)

PODRelevant Dose descriptor

St Adjustment for route = 0.014%20/70

e

) pO.8€/min/kg, 8h = 0.384 1/0.384 = 0.004/(mg/m")
m'/kg/8hr UR(worker) = IUR/CF

= [UR/4.2
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= 0.004/4.2/(mg/m’")

[UR = (SF*IR/BW)
= 0.014%20/70

StepActivity 6.7/10 = 0.004/(mg/m’*)

1 rest/light activity UR(worker) = [UR/CF
= [UR/4.2
= 0.004/4.2/(mg/m’)
[UR = (SF*IR/BW)

Occupational lifetime = 0.014+20/70
Step = 0.004/(mg/m")

] obostre 10294 245 UR(worker) = IUR/CF

7/5 % 70/40 = 2.45 _ [UR/4.2

= 0.004/4.2/(mg/m")
282 * 0.5 *
StepStep | correction summary 1/0.384 * 6.7/10UR(worker)
1 * 2.45 = 0.001/(mg/m’)
=59.9 mg/m’
RECyork(mg/m’)
Step . : = (1x10™")/UR(worker)
5 allometricscalling 4 (1(ng/m) : UR(w) = X
(mg/m’) = (1X107)

I?W dose extrapolation(107* REC.. (mg/m)
Steprlsk) = (1x10™)/UR(worker)
S /2,500 for T25 2,500 L/ £ URCw) = X

1/1,000 for DMDL10 N "

1/100 for BMDL1 (me/m') (11070

59.9 /(4 = -
StepStep 2 correction summary 2,500) = 0.006 (1x107/0.001 = 0.1
2 mg/m’

mg/m’

Final decision

RfCwork = 0.1 mg/m’

Table 2. DEHP process of making and using a comparison of exposure

conc

entration

Manufacturing process of
DEHP

Handling process of DEHP
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Sample No.(n) 12 Sample No.(n) 21
Max 0.9903 Max 0.9903
) Non .
Min detected Min 0.0196
Lange 0.99004 Lange 0.9707
Rate in excess of Rate in excess of
exposure limits(%) 0.000 exposure limits(%) 0.000
Average 0.158 Average 0.210
Median value 0.035 Median value 0.099
Standard Standard
deviation(s) 0.306 deviation(s) 0.257
Geometric Geometric
mean(GM) 0.014 mean(GM) 0.118
Geometric .
standard 99.522 Seeoir;eiéﬁf(}sstg?dard 2.910
deviation(GSD) v
99%
98%
E%
Q0%
84%
Tl 75%
50%
25%
16%
10%
5%
2%
_ 1%
0 0 0 | 100

Figure 1. DEHP handling the work environment of the process probability

distribution of the number of measurements.
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Figure 2. Workers affected by human probability value of the carcinogenic
risk of DEHP.
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