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Pollution characteristics and health assessment of phthalate esters and polycyclic aromatic hydrocarbon in

soils of plastic—producing site

YAN Qingyun', YANG Yaoshuai', LUO Haikun', WU Jing', ZHANG Shengwei', LI Yanwen’, XIANG Lei*", MO Cehui*

(1. Guangzhou Research Institute of Environmental Protection, Guangzhou 510620; 2. Guangdong Provincial Research Center for
Environment Pollution Control and Remediation Materials, College of Life Science and Technology, Jinan University, Guangzhou 510632)
Abstract: In order to clarify the soil pollution induced by plastic producing, contents of phthalate esters (PAEs) and polycyclic aromatic
hydrocarbons (PAHs) were investigaled in soils of typical plastic—producing site in southern China. Furthermore, the health assessments of
the target compounds were also conducted. Results showed that only Di—2—ethyl hexyl phthalate (DEHP) was detected among PAE
compounds, with 80.6% of detection rate, 16.0 mg-kg™" of mean content, and 1 300 mg-kg™" of maximum detected contents. Such a content

(1300 mg-kg™) is the maximum content of PAE compounds detected in China soil so far. Fifteen PAH compounds were detected to some
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extent, with 33.1% of detection rate, 0~35.4 mg- kg™ of detected content, and 1.7 mg- kg™ of mean content. Based on the Soil Environment
Quality—Risk Control Standard for Soil Contamination of Development Land (GB 36600—2018), the detected contents of DEHP, Benzo(a)

pyrene (BaP), and Dibenzo (a, h) anthracene (DahA) exceeded the screening values of the fist—class land, with the over—limit ratios of

1.4%, 5.0%, and 1.4% for DEHP, BaP, and DahA, respectively. DEHP exceeded the screening value in pipe material warehouse, which
was associated with storage and use of PVC materials. BaP and DahA exceeded the screening value in materials warehouse, and the similar
issue for BaP also occurred in printing ink warehouse and printing recombination workshop. This could be attributed to the fact that coal
and crude oil were used as fuels and printing ink was applied, which could release PAH compounds. The detected rates and contents of
DEHP, BaP and DahA obviously decreased with the increasing soil depth. Health assessment showed that non—carcinogenic risks of
DEHP, BaP and DahA were within the acceptable range, but carcinogenic risks of DEHP in 1.4% sample and BaP in 2.8% sample

exceeded the acceptable level, which were mainly attributed to oral intake and skin exposure. The findings of this study indicated that

plastic producing could cause severer pollution of PAEs and PAHs in soils.

Keywords : soil; polluted site; plastic; phthalate esters; polycyclic aromatic hydrocarbon; pollution characteristics; health risk
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(75 YRR R R IRURS: o [RIB i b B A7 7 (A
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Figure 1 Sampling set in the polluted site
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BERMPLRY) Z 3835 R M2 SO R - B vk )
(HJ 805—2016) F1{ - ML 48 kA N
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Table 1 Key indicators and their equations for risk assessments

F547 Indicator BAA Unit AR Equation
BURRNY 2 M4 A 485 (OISER..) kg-kg'-d! OISER., = OSIRXED XEF XABS,/( BW,XAT.,)x10°°
BRI 2 A+ 4585 (OISER..) kg-kg'-d! OISER,. = OSIRXEDXEF XABSy/( BW,XAT,.)x10™*
FUm RN 248 Bz A% il -3 1 (DCSER...) kg-kg!'-d! DCSER..=SAEXSSARXEF XED,XE\XABS, |( BW,XAT.,)x10™°
A BUFRUN 28 B kA% fih - 3¢5 (DCSER...) kg-kg!'-d! DCSER,=SAEXSSARXEF XEDXEXABS, [( BW,XAT,.)x107
H RN 2P AR A+ 3t (PISER..) kg-kg'+d"  PISER..= PMXDAIRXEDXPLAFX(fspoXEFO.+ fspixEFI,)/( BW,x
AT, )X10™°
A BUFRY 2 A 13 (PISER..) kg-kg'+d™ PISER..= PMiXDAIRXEDXPLAFX(fspoXEF O+ fspixEFL,)/( BW,X
AT,.) X107
BUmAN R AK A A T R)E LIER AL (IoVER..)  kg-kg'-d I0VER. .. = VF o X(DAIRXEFOXED,)/( BW.XAT..)
EBUFR WA A A4S P RZ H A G (IoVER..) kg kg'-d 10VER 1 = VFuX(DAIRXEFOXED,)/( BW.XAT,.)
FUmRN R AK A FA A T N )E LR AR (VER...)  kg-kg'-d I0VER .2 = VF.X(DAIRXEFOXED,)/( BW,XAT..)
EBUFR WA A A4S P2 E AR (IoVER..) kg kg'-d T0VER > = VFauX(DAIRXEFOXED,)/( BW.XAT,.)
OB AK B EANE TR NE LR AR (LVER.)  kg-kg'-d BiVER i = VF X (DAIRXEFIXED,)/(BW.XAT..)
AEFORERN W AK B ENZE TR T2 LIRS (LVER..)  kg-kg'-d”! TiVER i = VFiX(DAIRXEFIXED,)/(BWXAT.,.)

)2 PG Y O A E AN SRR T (VE ) kg-m™' VF oo =dX puXAI (Ui XWX, x7 )X 10°

2 SR s Qe o A E S AR R T (VE ) kg-m™ VF o =duaXpX AL (Ui XWX8,5%7) X8.64%107
)2 R Y O A S N S SR (VE ) kg-m™ VF i =d X pXAl(LyXERX7) X 10°
28 TR -3 508 XS (CRos) P CRois = OISER., X C. X SF,
2 B IR i 1 S SRR UK (CRues) e 4 CRucs = DCSER.. X CouX SFy
IR BRI (CRus) P CRus = PISER.. X C.X SF,
WA 28 Sh 23 S 3R XS (CRuy) T4 CRi =I0VER % Cot IoVER.2X C.u)
W3S N 28 S R )2 S0 KU (CRi ) TN CRuy = liVER.X C.y, X SF,
28 LA -3 3808 KU B (HQors) p e HQois =OISER.X C.od (RfDoXSF,)
2 A ok~ 3 380 RURS: BT (HQes) T4 HQues =OISER, X C..d (RIDXSAF)
2T WA L AR B0 KUK 7 (HQwis) Y HQuws =PISER, % C.../(RFDXSAF)
WA B A1 L AR B0 KU 7 (H Q) T4 HQ\ov =(I0VER,.X Coet IoVER, X Co)/( RFDXSAF)
WA EE N 2 A3 S0 U B (HQu ) | HQuy =LiVER,% C.0,)/(RIDXSAF)

A Ho B 13K H DEHP, K H RN 80.6% , - YIME N
16.0 mg- kg™, fe {14 1 300 mg-kg ' (£3) . HAH
FEAHARL, Tk S Y R 1 A ) Ak ' b - 398 ) R AR TH
PR A bR A FH 3RS H 1 PAEs TR A 4L
DEHP Jy 3, (5 Fe 4351 K 68.8% 1 33.3% , (E A Hi A%
FAMFGT s Ho Il b IH 9k B b+ 8 PAESs & &=
JLFIM 0.5~30.1 mg-kg',FIIE N 7.0 mg- ke, 1A
R \H S8R A 3 R 1+ 3 PAEs &Y BN 4.6~15.6
mg- ke, 7.1 mg-kg " DEHP 23 E 5 (H
B ol X A= 3 B A 38 ) G 1) 2 PARs fB &
P, A 15 DEHP K5 i 1 R EAS [R]
X 4% HH A4 398 K 3 i 4= 3% v DEHP & PAEs (19 58 8
i, o ARl b XK A 0~8.0 mg - kg AT 0~10.4
mg-kg_l,}ﬁjlﬁﬂﬁlz$ﬁﬂj§ﬁﬂ 0~17.2 mg-kg_lﬂl0~19.1
mg - kg™, AT XA H O 0~153 mg - kg™ T 0~158

mg - kg™, FEFE L DX A Y R 0~264 mg - kg™ AT 0~322

1% WHART]

mg - kg™, P4 B Hb XK 4 R 0~3.9 mg - kg™ Fil 0~30
mg kg 1 DL PG T A s
KU A AR E (R4 T) ) (GB 36600—2018 ) — 24 i b 7
PEAEVEFTIEAN (42 mg-kg™") , ASHIF 5 6 25 #h E DEHP
PR AEH 1.4% , Fe KEBRE R 3065, /2124 k3K
FE 3 PAEs b & ks R P B (i . DA 85 5000
AP A5 b pe T SR 7 I L A AR TR B 2 e U™
Y+ DEHP V5,

Sy AT BR AL AT AL, PN B AR AR 2 AT AR
PVC AR A 4 42 8], 158 B2 26 (8] A2 46 1 $5 i) DEHP
1Y R . PYC R 12 T Toalk il b 550k R
K H L (g i 648 2 i e BiAs) L%
WA R AL, PVC AR EAT KA LR B Fi Ak
2o M, B T Y M R A T I PAEs (51
J& DEHP) S8 /E 34 38 50) , it v] 3k 609%" >, 38
[ 3 Al PVC 48 41 th DEHP A9 K6 M & &5 1% 20 000
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Table 2 Calculating parameters

Z % Parameter Bf7 Unit BUE Value 2 Parameter B Unit WU Value
W NEEH A 385 (OSIR,) mg-d” 100 TR SRR (da) cm 150
AR ZIH(ED.) a 24 T4 TE(p) kg-dm™ 1.77
RN AR (EF,) dea’ 350 TR A XA Rk (Uir) emes” 200
25 1 H AW S R T (ABS,) ToE N 1 TRA X (84) cm 200
NS5 5 5 (BW.) kg 61.8 5 YR X 5 (W) cm 4000
HUERON T R] (AT.) d 27 740 V5 YR X T AL (A) em® 4000 000"
ARSI ] (AT d 2190 BTGP AMZFELEMTR] (7) a 25
BN 7 757 B R R R (SAE.) cm? 3023 N SR (ER) wed! 20
JUE Bz kA IR R £ (SSAR.) mg-cm™ 0.2 EYYERE LIPS R (C.)  mgekg! SEMAE
2T AR 5 2 (PM o) mg-m” 0.053" ZOHABUEMEHE T (SF)  kgedmg'  14E-2(DEHP),
1(BaP), 1(DahA)®
RN H 28 SR & (DAIR,) m’-d”! 14.5 27 IRAE M BOE AR T (SF) - kged-mg! 1.4E-2(DEHP),
1(BaP),1(DahA)
AR A YR T 5 Ee (fpi)  TEIEAR 0.8 2P ASURRIRIN T (SF)  kged-mg"  1.02E-1(DEHP),2.54
(BaP),2.54(BaA)
FH SR B ORI T S LB (fipo)  TEEREN 0.5 LA ZS %7 &= (RD,) mg-kg!+d”! 2E-3(DEHP),
3E-4(BaP)
N ZE TR (EFL) dea’ 350 28 7 Bk B fil 225 ) 1 (RfDy) mg-kg"'-d”! 2E-3(DEHP),
3E-4(BaP)
RN E IR (EFO,) d-a 87.5 ZENFIR AR A S 515 (RID) mg-kg'+d”! 8E-3(DEHP),
7E-5(BaP)
RIZLHEREE(d) cm 50

1 : OF /R MBS ;@ DahA T rT Y RIDAA

Note: (@D indicates the detected value in site ;@) indicates no available RfD value for DahA.

mg- kg7, PAEs VE Ry ¥4k 5138 5 DL AE SN (244
RAFAET PVCEM o, FEIAE PVCAE M A1
St R Ty BT 1 BT P DR UL, A A b b 1 g
DEHP HARFE 5L 5 PVCEM B BE A E. Jish,
P A b e + 5 UG DEHP L& — il 5%k &
YIAE PVC M s I 38 m A O, o5 — T 1R Ak
BRI AR E | R MERE AR 1Y PAES (LB 2 —,
M S IR s R

5 PAEs (L&A Bt A [R] ARG H S AR I
R 2 b B N+ HE BT A H AR PAHs {6 & P13 A AT
LR Y, X PAHs I9AG 3258 33.1%, &b & e
%K 0.79%~28.8% , L) BaA Fla Fl Phe f K H 255 55
(>25%) , 1M Ace Nap . AntFlu FKS H 254K (<8% ) , H:
AL S W HIRS R AE 10%~26% 2 8] (£3) . 3 PAHs
RS R 0~35.4 mg-ke™, HIME H} 1.7 mg ke, &5 T
JE T T b A i 44 (0.1~10.3 mg - kg™ )™ K
TR Tl X +3%(0.44~1.36 mg-kg ™', ¥J{E 0.99 mg-
kg )P R H T R T 30 1 58 (0.3~27.6 mg -
kg )P 1L P # AR AR X 3 4 45 (0.10~3.18 mg -
kg™, ¥I1H 0.98 mg- kg™ PAHs B K i, I T 4R

Jb AN 2k Tl X+ 4 (3.4~154.0 mg - kg™, ¥ 11 32.1
mg- kg™ ) PRI 2% P PG i X -1 (0.43~25.30 mg-kg ", )
{H 6.05 mg-kg™)PIH PAHs AOAS & o DA 3R EE
Jo b U FH b A 35 e XU A AR o (A7) ) (GB
36600—2018 ) — & F b i VL AR HEA T PR M, ARAE A 2
11k & 9 (Ace . Flu, Phe , Ant . Fla, Pyr. BghiP) 2 #§
V5 Y Ml XU R4 H RS (2021 4F 10 H i) 7 ER
NS B St B85 VEAT PR A . S5, PAHSs 1k
4 W) b BaP #1 DahA 8 i 9 & {H (37 8 0.55 mg -
kg™), T E AR50 5.0% 1 1.4% , 5 KA 5
R A Y 6.4 155 A1 1.2 455 (R 3) o S SLEF X I £ dh
B 4 HE v B FR i DEHP . BaP 1l DahA JE47 25 6] 43 A5

R AR R IRUS: 43 AT o
2.2 AEHIRAE I REX + 15t PAEs #1 PAHs 8845
EM D T

A AN R D fE X, AR 4 )+ 3 DEHP 5
Tt , PSR FRFE AL (700 mg- kg™ 11 300 mg-kg™)
IR IZ A 0] % R, H A 5 DEHP - ¥ (8 F A 50k
11.2 mg-kg ' F13.4 mg-kg ' (] 2), FEH PVCEMFE
i Q= O e v R N TP NI SN 1IN v S R e E L &
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Table 3 Detectable amount of phthalate esters and polycyclic aromatic hydrocarbon in soils

oy i Eﬁjﬁ{ﬁ/ﬂ{ﬁ "fﬁif_'ﬁfﬁ e ﬁ%jﬁﬁﬁﬁ%ﬁl X XJHE 2
Compound Detection rar, MaxmumMean/  Sereeningvaluel  HELER Maximum  Control group Control group
(mg-kg™) (mg-kg™) superstandard multiple 1 2
PAEs
DEHP 80.60 1300/16 42 1.40 30.90 ND ND
BBP ND — 312 0 — ND ND
DNOP ND — 390 0 — ND ND
DBP ND — 3.90E+3 0 — ND ND
DEP ND — 3.12E+4 0 — ND ND
DMP ND — — 0 — ND ND
PAHs

Nap 2.90 0.48/0.01 25 0 — ND ND
Ace 0.70 0.16/0.002 2 190 0 — ND ND
Flu 7.20 0.39/0.01 1 460 0 — ND ND
Phe 26.60 5.70/0.20 424 0 — ND ND
Ant 6.50 0.79/0.02 11 000 0 — ND ND
Fla 28.10 5.91/0.23 1460 0 — ND ND
Pyr 18.70 3.50/0.22 1 100 0 — ND 0.25
BaA 28.80 3.60/0.16 5.50 0 — ND ND
Chry 18.70 1.80/0.12 490 0 — ND ND
BbF 21.60 2.30/0.12 5.50 0 — ND ND
BkF 21.60 0.86/0.04 55 0 — ND ND
BaP 18.70 3.50/0.17 0.55 5.00 6.40 ND ND
DahA 12.90 0.64/0.03 0.55 1.40 1.20 ND ND
BghiP 25.20 2.60/0.12 424 0 — ND ND
InP 25.20 2.60/0.13 5.50 0 — ND ND

VI ND R ARAG H 5 07 8 (BT 0L B L PR I3 e 8 8 T s 85 e XU A 4 A ot (3017 ) ) (GB 36600—2018)— 2 T Bt 1 (F, AL i 0 ok
175449 (DBP \DEP . Ace .Flu .Phe . Ant .Fla . Pry .BghiP) #4775 Y th e XU WEAf B 2A4% (2021 4 10 A O HES: .

Note: ND indicates no detection; The screening values of fist—class land in Soil Environment Quality—Risk Control Standard for Soil contamination of
development land(GB 36600—2018) are used in the present study. For some pollutants (DBP,DEP, Ace, Flu, Phe, Ant, Fla, Pry, BghiP) unregulated in GB
36600—2018, their screening values are obtained based on contaminated site risk assessment spreadsheet (10/20/2021 version).

W P YIRS, HA 8 % i ) DEHP , LS M (8 A vp a7 554y
SR 2.3 mg ke FI 1.2 mg- ke (VHEE4(A]) (1.8 mg -
kgflﬂl 0.4 mg-kgfl(ﬁ*il'ﬁgﬁ)& 2.8 mg-kgfl*ﬂ 0.3 mg-
ke ' (B4 55 ) o PAEs 1A W9 Ay Bl 0 F T Al e
MR ST B Gl B AR IR E S ) A
PR (K s O N B2 55 ) K B Il v 25 TR
AR R i AR R R 3 DEHP % B R T RE S
AU PAES AL &0 B RIA OG. FRIE S 4
Al 2B P A vh DEHP A 35 2 000 mg - kg™ UKL
CEAENR 5 RN R A I G S5 kR
15 DEHP (9 E 2R IR . #1718 DEHP % &t
A5 1 ORI e 5 K TR A5 1 2 BURE (55 ) e v
PAEs L& W (R IICA 0,

Xt F PAHs #7375 4 BaP il DahA , — 35 78 )50k}

1% WHART]

G B C X E A NS X S A
1, HoH BaP 723X 3 AN RE X B AR, B ol
3.50 mg kg™ S | 0.14~0.81 mg-kg™'; DahA =
FEEA R PE AR , B i 2 M 0.64 mg-kg ', P
012 mg- kg, HAETM SO ME GO &
IR T OB e & i 0.29~0.48 mg - kg
S35 4 0.04~0.09 mg-kg™ ' (K12) . BaP Hl DahA 43
B 5 A6 31 PAHS A &4, 20k A I N iS5
AR HETICE . b B S AR 7™ il 84 PR A Ik A
R, K T A MR its S5 SR P B 13 b gk A
O I, J5URHO A BaP F DahA B AR 1T B8 5 1
SR G, [ B 0] 8 5 7 T30 e 8 R S I ) R TR
Ko TR TIEE A 20 PAHs (LG, Hih
BaP % 4 10~300 wg kg™, DahA £ 4 10 pg-kg™', X
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Figure 2 Contents DEHP, BaP, and DahA in soils of different functional areas

A BB 2 T S50 25 4 1) A ED R & 76 6] 1 3% b BaP I
DahA % 555 1 i A
2.3 AEMRARE MR T H PAEs #1 PAHs BB Hr{L
kbl

A e 3 MR AR TS G e BE )2 IR Y 3
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(5 1) K %63k 90% , i 5 )2 U B2 38 n , HoAe b

B R HE RN R ARG R R E 90% DL R
(80.0%~89.7% ) , 75 T3¢ + F 5k 4= )2 v 1 6 H3 itk —
AR T 50%, 25l HE , BaP Fl DahA MK LERD 1
K R, 4350 35% Fi1 20% , BE 2 )2 TR 14
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Table 4 Detectable amount of DEHP, BaP,and DahA in different soil layers
1 H Ttem +-JZ Soil layer ﬁﬂjz . Bl . . ALK . P9 . ﬁﬁ?ﬁﬁ}t
Detection rate/%  Maximum/(mg-kg™)  Median/(mg-kg')  Mean/(mg-kg')  Overlimit ratio/%
DEHP 18 1 Sandy soil 90.0 1300.0 1.5 105.50 10.0
P4 1 Sandy loam 80.0 8.8 0.3 1.40 0
241+ Light loam 89.7 8.9 0.2 1.10 0
g+ Medium loam 80.0 3.9 0.2 0.60 0
T 1 5% 1 Heavy loam or clay 50.0 1.9 0 0.25 0
Bap 18 4 Sandy soil 35.0 0.64 0 0.37 15.0
b4 1+ Sandy loam 22.0 0.46 0 0.22 8.9
5398 1 Light loam 27.6 0.48 0 0.19 3.4
H13gE + Medium loam 2.9 0.30 0 0.01 0
I+ 80 Z 1 Heavy loam or clay 0 — — — —
DahA 8 4 Sandy soil 20.0 0.64 0 0.08 10.0
b+ Sandy loam 13.0 0.46 0 0.03 0
2392 1 Light loam 20.7 0.48 0 0.04 0
13+ Medium loam 2.9 0.30 0 0.01 0
H 4+ 8% + Heavy loam or clay 0 — — — —

+ HPHE L R P AR AR (R AR R R R TR
HEOMREAR (R 4) . RS FRIA, 6+ A+ U H
ErpEE L EEA R TR AR E, 3 R
G B W B B AR R AT DA R R TS e
AT EIEBS. LLDEHP R, HAERED b &
ik 1300 mg - ke, (HAEFRIE 4 2 R B IE 2 10
mg kg LT, UL B HAE - e SR TN 1) AT RS
X5 HWEERAL A Y B oy T 85K (390) , 5 4 1 4
W Bt B2 A 94, X F PAHs AL 54 , i H A B
22 AE A 58P (% W B i BA 4 FH B 1T S A A R R ES
K 5 351k & 91 BaP 1B R 158 T 6 ML &1
DahAP®l, Al B, A %% F o Ath 5 35 PAHs b A 9 (10
BbF 45 ) , BaP ££ 1 )2 v &t 2 30 1R A 8 1) 12 F8 e

fih s %, TR R0 R 63.5% M1 57.3% (4 TN,
36.3% M 42.5% (57 R ) , HoAx i 45 2 5 s A 1) IR
B ml 2 AT (BTRRCRAE T 0.2%, B 3) o FEAESUE K
WS 5 T, 3 RS Y B S R T 1, T AT A
(0~0.23) ., AJ UL, i 5 Hi B 3= 2247 7E tH DEHP Fl BaP
5| B O XU . ART 332 KK 1E-6 S HfE, AT kA%
Hi b +- 35 of DEHP Fil BaP (& 52 HARMER 43 514 121
mg-kg ' A 1.5 mg-ke'o

3 #ie

(1) VA BRI T o B + 3 /b 15 FP 67 PAHs 16
G AT, B R N 33.1%, FE SR 1T

JIP R P EOLAE D+ AR+ B A AR 7 OISER., DCSER., W PISER,

1oVER.. B [0VER.. B iVER.W
PG ) E A 100
2.4 A E R+ 15 PAES 70 PAHs 2 BR XU 43 47 2 w0

A o A5 M 995 e XU S £ A 3 00 )
(HJ 25.3—2019) 421k (9 24 20 S5 L) R 3t JURFAE 5 ER »
BT YR AR 15 e ) DEHP  BaP &% DahA S 7] 5 N 7
e AR (Y BUR AUR SEBUR AR . 25 9K, DEHP %
0 B B P 4 0~1.07-5., 1.49% R 1 4% Sl . .
Ay N R /
JRURSE 7K A 1E=6 (XL F45 44 42 10]) s BaP B4 8L B0 XU 0
DEHP BaP DahA

M 0~2.31E-6,2.8% A it o AT 42252 XS K F- 1E-6
(7 F oG PE R 28 2 5 ) s DahA Y S S0 XU
0~4.2 E-7 A& T Al 3252 /K F 1E-6., H: DEHP HI BaP
PR R4 A 0 R B0 XSS 359 2 2 Pl 2 11 B AR R ik 42

1% WHART]

15444 Pollutant
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Figure 3 Contribution rate of various exposure pathways to

carcinogenic risks of DEHP, BaP, and DahA
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mg kg, B N 35.4 mg-kg . PAEstbG#IH R
A7 DEHP #% Kt , £ % 8 80.6%, “F- 34 % 1t 4 16.0
mg-kg ™', B P A 1300 mg- ke, 5 TR AR
FEME 3P PAEs 75 i, U8 B SR REAE 7 T S8k
FEE Y 3 PAES 5

(2) AC - S R o i 182 FH b - 39805 e XU
PERRUEGRAT) ) (GB 36600—2018 ) 25— F b i 16 {1
AT PEMY , DEHP  BaP #l DahA # 45 . H i DEHP 78
EM ARG, 5 PVCEM I AAAE A ¢ ; BaP fil
DahA 7£ J5URHE FE AR , 55 0 IV S R A
K, [F] B BaP i 767 5 6 2 X EDRIN A & AR AR, 5
AR PAHs (b &P 5. 3R AR LAY & & A
For Hh e A B A 2 R 3G B AEAIG, L b g -
4 A FNBE A AT U RE LTS e i T AR B

(3) AR (et 15 P M - 398 35 e IXUBS: Ak 52 R S 0))
(HJ 25.3—2019) # 17 i Ffe KUK 7% 4/ , DEHP , BaP #il
DahA (1) 3 £ XU 35 76 1T $2 52 90 [, {38 40 #F i
DEHP (1.4% ) Fl BaP (2.8% ) 1) 03 JXUBG: # 1 v £ %
R 7K TE-6, 35 28 b 248 1185 A RN Rz ik 422 fioh 135 B
DL ] 4 52 B0 K OF 1E -6 Fffe , 8 2 H B 1 4% o
DEHP 1 BaP 148 52 HAR{ELIY. 53 5124 121 mg - kg™ il
1.5 mg-kg '
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