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Abstract: With the improvement of people’ s living standard, many daily-use chemicals (hereinafter referred to as
daily chemicals) have entered households, and some of them may contain potentially carcinogenic, mutagenic and
reproductive toxic substances (CMR), which bring pollution and endanger human health while facilitating life. In
this paper, the composition lists of 8 types of daily chemical products, including the International Fragrance Organi-
zation perfume composition list, the International Standard for Cosmetic Ingredients 2018 (d.) Chinese name list,
and the detergent raw materials (ingredients) list for food (first batch) (d.), were collected by literature research
method and database search, and compared with the list of substances of high concern, the list of carcinogens, and
the list of endocrine disruptors (EDCs), etc. DBP is widely used as plasticizers and softeners in cosmetics and deter-
gents, and is potentially harmful to the environment and living organisms. In this study, a hazard data quality as-
sessment was conducted by collecting and collating data on the acute and chronic toxicity of DBP to aquatic organ-
isms in China. The assessment results showed that a total of 41 valid data met the assessment requirements in the
23 literatures studied as well as in the database. The HC, values for all species, fish and algae derived by the data
that passed the quality assessment were obtained using the species sensitivity distribution (SSD) method, where the
HC, values obtained from the normal distribution model were 0.59, 1.97 and 0.42 mg-L™", respectively; the HC,
values obtained from the logistic distribution model were 0.63, 2.08 and 0.23 mg- L™, respectively. The PNECs
were estimated by applying the evaluation factor method to be 0.118, 0.394 and 0.046 mg-L™" for all species, fish
and algae, respectively. The study showed that there were differences in the PNEC values of DBP for different spe-
cies of aquatic organisms, among which algae were relatively more sensitive to DBP. This study was done on the
basis of available data to provide a scientific basis for environmental risk assessment of DBP and establishment of
water quality benchmarks.

Keywords: daily-use chemicals; dibutyl phthalate (DBP); data quality assessment; species sensitivity distribution
(SSD); predicted no-effect concentration (PNEC)
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Table 1 Factors for reliability assessment of ecotoxicological tests

B PP R R

Data quality assessment factors

RIS Test

Y2 Author

WH Title

DAL ARy ZHEIT 5SSk

Testing institution, year, client, or references

GLP M58 GLP compliance

SRR HE Comply with (similar) test standards

ML A5 Test endpoint

SCHRZE B GRS e 20T WU TAR PR B 45 S AL

Type of literature (test reports, published articles, risk assessments, detailed test summaries, and others)

R Standard

* MR B T B A B (T2 2 8 7375 CAS 548)?

* Whether the test substance is the evaluation substance itself (chemical name, molecular formula, CAS number, etc.)?

4T R4 Y BT At 7
IR o 4 5] Is the purity of the tested substance given?
Group | : BT 2 H A BT Y R AL R TR B
Test substance identification Is the source/source information of the tested substance given?

ARG DN AN T R G 1 SRR e A 5

Are the essential natural and/or physical properties of the substance under test given?

RS I A

* Are species tested listed?

JEA S I AR AP 2 G ANE T LR 0))

1. Is the sex of the tested species listed? (score directly if not applicable)
IR FRAL JE 75 47 R I A B T2 1 SRR ] 8 Y 0k i i 2
Group Il : Experimental Are details of the species tested and/or why this species was selected listed?
species characterization DNl ) A B 1/l A B S 75 47 1 2

Are age and/or weight of test species listed?
SEAH U B P I 5 /e O 2

Is the domestication and/or feeding of laboratory animals listed?

R AN ARy S GRS Rk a)?
*Is the exposure mode listed (static, semi-static, flow)?
ARG A ZR o 4 5 8 e B (e T A I 1 S IR )?
*Is the exposure concentration in the test system listed (or why it is not measured)?

RGN A B I () FULEE 1] A2

210 . * Are exposure and observation time points listed?
I BRI * S B X R/ A X B (AN 5 )
Group Il : * Are negative and/or positive controls included (if required)?
Trial design presentation R A Y B W R R R R

*Is the number of animals or inoculations in each group listed?
ARSI AHE R
Is the necessary test condition information listed?
e BE S A8 5 A0 BT B R R 8 P A S RO

Is the concentration analytically validated or is stability reasonably maintained?
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Data quality assessment factors

DMARZ 5 RV 75 e 75 B A 475 B 2

IV . Are the end points and analysis methods clearly stated?
e s JITAT M2 AR DG Y a0 45 SR A2 535 W R 5 2

GrouplV:

Test results

Are the descriptions of test results related to all test endpoints transparent and complete?

SRR I BAIE S A A ST J5 i (AN 0 B N T S LR 4 402

Are statistical methods for data analysis provided (please give marks directly if unnecessary or not applicable)?

AU et aa il
SRR
Group V: Experimental design

and rationality of results

* SR BT T B AR 75 A

*Is the experimental design appropriate for the data to be obtained?

SE BT AR AT A

Whether the quantitative test method is reliable

1. BRI 2B 1 5%

Each criterion is assigned a score of 1 point

i 2. ARFRIBH] 1 B2 YA i R ROk I

Remarks

* Represents the maximum source of points to achieve a score of 1 or 2

3. 18 ~21 43 RAEH AT HE ;13 ~ 17 43 R T A8 5 <13 Zr Bt AN R I 19 bl o R ] 5

18 ~21 score is very reliable; 13 ~ 17 is reliable; <13 points or unreliable if all * criteria are not met
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FAbRAESE N, BdiE > (D F 5 A SRS
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HC, &N R AN EHY
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(AF, )IEFASH PNEC fi, i T8 ok A sci s, 3¢
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PNEC,,. =HC./AF,,. 1)
3 H . PNEC, .. 7K FR858 A5 0 1) 19030 G 3580 7 vk &5
(mg-L™");HC, /K IR 5T A5 ) 11 15 265 B B 2 S sk
OB, 388 SR FH B SRR ol 114 2 BOBOFE W 2 (LC, )
RN R BE(ECy, 8% EC, ) B 0 W58 850 ¥k BE (NOEC)
R ARAT § e JE (LOEC) % (mg - L™"); AF,,. N F

fli RE BUETEEI 0 1 ~ 5, AF,,., BYHBUE AR AT 3k
fRREERIE R B i W R A Y Rl AR P A 2 A
PESFIBOLERER E , o 4, A48 A A XU PP
“IINIE L (The Worstcase) i 0], i bF 58 o AF .,
fEHLS,

2 ZR54#(Results and analysis)
2.1 WIVHIE S ST M e

T B A R IR T 8 28 H Ak A A
k28 515 ZYmifE B, IUEHEA CAS 5
15 201 2 5 A B(LA T AR A sk 8 it i &2
Zext R, g 2 fiR, Hd fE PR R 4
(IFRA) /KB435 B 3 963 54 fi B, ; E ikl
s JEURHRR E FR S 44 Bk H S 2018 ()7 B L 24 039 4%
YT fE R, o 10 741 20 3005 8 5 8 5 VR 500 A
BRI A4 BRGE— ) (R AL 122 455 B, b 120 %
AU B LAY A 2808 5377 B 2019 ()96 454
Fefe B, Horb 95 25505 8 5 T B rURHE . 25 R
FYIT 44 54t 203 25 M 8, Horh 190 25 A 30
5B A 1 T AR A a8 R R T Lo 5
VEAH RS 36, T T 3 28 B AL 0 03 B, 4t
92 KW, I NASER , Ik 2 iR,

ECHA $53 1 1 5G9 it (SVHC) 1% H1 4L 440
M558, b 390 44 %4 (5 B TARC BUE YT
it 12 FYEGER, Kb 1 28 2A 25 2B
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Table 2  Preliminary screening list of daily chemical products

{r\ |_.nu ﬁ%(% {r\ |_.wu73%((ﬁ CAS 73‘)
B PR Total amount of material Total number of active substance
List name information information (with CAS number)
e bR SU(IFRA) K 53 3 963 3 963
International Fragrance Association (IFRA) perfume ingredients list
FE B Aot it JEURHR ¥ P SC 44 Bk H Sk 2018 (BT B
24 039 10 741
International cosmetic raw materials standard Chinese name directory 2018 (draft) list
£ i VR OB OR53) 24 B CER — At (52 ' 120
Detergents for food raw materials (ingredients) list (the first batch) (draft)
LA O 53 2 2019 () o6 o5
List of active ingredients of anti bacterial agents 2019 (draft)
THEE UL B S AR R I 44 203 19
Disinfectant raw material list and the list of prohibited and restricted substances
P A T 37 37
Oral hygiene products composition table
VER i 2R
) . ) 26 26
Shampoo products ingredients list
TEAH i a2
) ) ) 29 29
Laundry products ingredients list
Mt
28 515 15 201
Total

RI A EBEFHYRESR
Table 3 Material information sheet of 4 categories of screening conditions

IR EHSY Y AR B A CAS )
L . .
) Total amount of material Total number of active substance
List name . . . . .
information information (with CAS number)

B A2 it 8 =) (ECHA) i DG B (SVHC)is 2
European Chemicals Agency (ECHA) list of substances 440 390
of very high concern (SVHC)
el BRI E B S HLHI(IARC)L 2R BURE I I 3
International Agency for Research on Cancer (IARC) 121 60

list of group 1 carcinogens

[ [ ZBEBFSE H U0 (CNRS)CMR 2540 5 75

List of substances in the CMR category of the French National 1238 1238
Center for Scientific Research (CNRS)
P43 U T4 #.(EDCs)
688 620
List of endocrine disruptors (EDCs)
it
2 487 2308

Total
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¥ 8 K H AL M E H S SVHC ¥ AR TARC
(1 B0 Y05 S b A 80 T B AT G
A5~ CMR 289 5T (1) 0 95 B, Sk AR IE B
R4 5 A R K AR A0 0 T B 5 5 [ CNRS Y
CMR ZE4) 575 oxt HE B A2 DA i e 48, 459 38—

SRR B, B, S T R
AT e A4S B4R OE  H R T KK (BBP) .,
12-Z5 %8 N-HIEEMEIE Ge i 88 — iR —.(2-4
J:C) i (DEHP), Z - H ik 482K — F R — T Mg
(DBP)FIESBL 7 Fh 1 2% CMR 2845, & 1 FR

i e H 52 {E

Filter repeat value

E
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1 #BEFEEFHUGHRRER
Fig. 1 Screening flow chart of typical high-hazard daily chemical products

XFLAE 7 i CMR W) BT 10 4F 19 SCHR & 220
AT, 25 R WA DG Ik Y SR & it i
R ILEREE XU VA 5 T8 1Y) SCHR & LT 2% sy
FCIRBE U B AR BN s A e, RS AR
F B2 FiEJS(PAESs) , £4% BBP .DEHP #1 DBP iX 3 f#J)
J5 , 45X T BBP il DEHP, DBP 7E i SCHik B # it 5
IR XU PF-Ak 7 T8 A SR e R AR R, an &l 2
TN o MR BTG ey, K A IS IS AR
KRR BN G 2 — O SCE £ DBP 1E 1t
FIROE 3
2.2 Fl e vrAl

T o SCHR PR AT WA 31 23 A O SCk, HiHp
HRSCSCHR 10 e, B S0 SCRik 13 5, 3 151 8,
HR A e 5 B PR B £ Bk — 2 A SOk SR IO 25
B I EOE PR R R 14 BN ECHA B4l 21
EPA-ECOTOX ##is " i 4 2] 3 24 %08,
YA A RO, X e 1 21 TR R R

XFi%Z 23 J SCHREEA TR B i DA A5 2R H n] S S
R 10 7 (18 ~21 43), AT HESCHR 5 F (13 ~ 17 43), K
AIHESCHR 8 R (<13 43), LR SCHRILAR 3 52 F5AH K
B R BT PP A B AR B 17 SR RO,
T 500 T o R A 5000 P B 24 5%, Gt 41
AR

A PNEC (X Ei AR 0 41 2004k Bt
2 | B 24 i R R A ) B A R
17 ARy 28R, R 4 s, 17 DR
SR RIS BERAITRIEEh Y, Hh R 4
B = ff1 1 (Megalobrama terminalis) . & & ff1 ( Danio
rerio) | Z1#& 1 W8( Lutjanus erythropterus) 1K 25 i (La-
rimichthys crocea); ¥ 25 f1 & 9 Fp B &% A= Mt
(Scenedesmus obliquus) ¥ [C/NEK 4 (C. emersonii) .
% /NBR W (C . pyrenoidosa) | 3T H. | B 5 (S. sub-
spicatus) . “F-f F 4 ¥ (Selenastrum capricornutum) J&
R (Gymnodinium breve) 12 KA K3 (D. parva)
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ooz 4R 11 E

5l B IE 4 (Moina mongolica Daday) il = ff #6 45 4
(Phaeodactylum tricornutum Bohlin) ; 77 i I )4, % 2
i B Z2 J BRI 1 (Moina macrocopa) K AYi%( Daphnia
magna), ZiPIFP LC,,/ECy, BITEMHEIH 028 ~13 mg
L7, #0128 LC,,/ECy, HY3E [k 2.08 ~8.51 mg-L™,
B LC,,/EC,, WYL} 028 ~13 mg-L™", 7775l
W) LC4/ECy, MITEIHE A 9.68 ~1035 mg-L™',

2.3 HC, {HmITH

ARMFFE 53 8 3 1 285 53 A A R R B 3 oy A
BERY X 17 AR A A= Py R i s e 5 A T4
AT AR T SR P AU T R, A
3R, T SSD BEAVELRAAREAEE S 7E 5 ~ 500
AEREA , RSB A 2 4, Al &2 SSD
AR IR R A SSD k.

ik Phenolphthalein| S
482 —H R — T Dibutyl phthalate | QU
& g Z i 2-methoxyethano! | (D
ﬁ g &FK —HI R —(2- 2.3 ) Ik Bis(2-ethylhexyl) phthalate | (I
& g N-HI B0 el N-methyl-pyrrolidone | (D
1,2-—52.%¢ 1,2-dichlorocthane | (I
SR IR T ik Benzyl butyl phthalate |l
500 1000 1500 2 000 2500
SCHR R R/
Number of publications/article
I T3 3CHik All Literature I PR RURS Ak A G Sk Literature related to environmental risk assessment
B2 7 #hEE HRTMBERESYE(CMR) EYRE 10 SFMXHERYE
Fig. 2 Number of literature publications for seven carcinogenic, mutagenic or toxic to
reproduction (CMR)-like substances in the last decade
F4 BE_RETEE(DBP) 3K EEM KT LI
Table 4 Toxicity data of dibutyl phthalate (DBP) to aquatic organisms
A5 PRI AR T s TR H] /b il A U

o o Chinese name of the species/
Biological classification . ]
Latin name of the species

Toxicity value

Data sources
LCsy/ECso/(mg-L7")

Time duration/h

= ft)j Megalobrama terminalis 2.08 96 [12]

L1468 8] Lutianus erythropterus 6.66 96 [13]

a2k W% Salmo gairdneri 647 96 [14]
Fish Bk s U Ictalurus punctatus 291 96 [15]
BE 4t Brachydanio rerio 8.51 96 [15]

K¥ Al Larimichthys crocea 523 96 [16]

FHEMEE Scenedesmus obliquus 221 96 [17]

WE/NBREE C. emersonii 278 96 [18]

EH/NEREE C. pyrenoidosa 13 96 [19]

sk T HLHIMEEE S, subspicatus 35 72 [20]
Alga Ef A P Selenastrum capricornutum 04 72 [18]
JEMEE Y Gymnodinium breve 0.6 96 [21]

O Je At [CHE D. parva 028 72 22]

SO I % Moina mongolica Daday 634 72 23]

=T Phacodactylum tricornutum Bohlin 75 96 [24]

TR ZRIHRIE % Moina macrocopa 9.68 48 [25]
Zooplankton K#VF Daphnia magna 1035 48 26]
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° Bty
IEA SRR All species
0.8 Normal distribution model ® ° s
> Fish
@ % 06 Alga
L=
BRS04}
=
g
=
(&)
0.2
0.05
0—2 -1 2 3 4
Ig(FiP-25E1E)
lg(Species average toxicity)
Ir ST A 5 - SR
Logistic distribution model ° L All species
/ ﬁgé
0.8¢ =2
> L Fish
g W
s 5 060 Ale
&
a2
BRE 04
=
g
=
O
0.2
o 1 2 3 3.933

Ig(RirF33EE)

lg(Species average toxicity)

B3 4PE_HEE_TES(DBP) X AEHFEI M FERE 2% (SSD) #iZk

Fig. 3 Species sensitivity distribution (SSD) curves of dibutyl phthalate (DBP) for different species

BEPE(E Y (X DBP 78 A [F] 9 F (R P9 1) R AR
BR B — R, W 3 PR, S s R
(<0.79 mg-L™"), RE P Fh % DBP (1) RFR i =
FIMERAIUF RN - B> b > 028 A
ZX DBP ASURREE & T LA Bl Y #E (A AE 0.79
~0.90 mg- L™ Z [A]i} , AN [F 470 %5 DBP i) R FHHEAR
H e B B UF R Ry - 2 > 10 288 > 2 3 A, 3
S0 U A Ak T fe s, H A S I UK S A T s A
BT T TR S EEE(E>0.90 mg- L7, A [EY)
FiXst DBP i) SRR H =5 EMIR IR IR Ny« a2k
>ETRYI A >SS, R 2% DBP 1Y MUSE T
EE AR A BTSSP LY DBP (9E
PEAE M B2 AR, 7E SR 1 R A =  (H Y
FLREPEAEIZ M T B, A 0 2R o iy R B 5%
Wit . 25 AR YRR R A AR R
ket DBP fE IR N5 5 B

SR FHAE 2553 A BB R 3 8 00 3 o A A R4 A5 1
SSD [ffiZk, AT ULLA |- 2 By kA5 T8 — B 2

Jeo Horp RS o A SR R 4R R A HC, 5 oR
059 mg-L™", @G HAA 9 HC, {55 0.63 mg-
L™ IEASA A Hp 28 () HC, {H0 197 mg-L™",
WH RSB ) HC, (N 2.08 mg- L' IE A4
AT S HC, fHR 042 mg- L7, iR T
BRI HC, {8 023 mg-L™', SSD £kl & 3%k
mFE s k6 Pn, YRGB (R R4
Fife 09 LU b 250 R ¥i7E 0.8 LU b, (B R M
09;%2 R 4T 085~092 ZJd],
2.4 TN TC AN T

g X ()83 HC, & AF,,, #ES PNEC,
P T TE 25 53 A1 452 78 1% 4 i 4% 0 A B AL 4D & SSD
Mgk, ATig i 2 A & 2F PRl 28 REE2ERY HC,
{8, ZETARSFIE N A 9T HC, 288 2 8 h i
fRAGME., PNEC 455413 7 FiR

3 6 Fion, ARIYIF ) PNEC Hi 8 21 =5 ¥
WUCH . <t ph <tz 762 RAFYFIZ
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Table 5 Key fitting parameters of SSD curve simulated by normal distribution model
FEAR FEAEY HC;/ AR Y1757 #1524 (RMSE) P
Sample Sample size (mg-L™") R-squared (R*) Root mean square error (RMSE) (K-S)
ERYIFE All species 17 0.59 0.914705 0.079487 >0.05
a5 Fish 6 197 0.841428 0.097153 >0.05
K Alga 9 042 0.865597 0.094658 >0.05
F 6 BEETEFESMEEEL SSD A XEUESH
Table 6 Key fitting parameters of SSD curve simulated by Logistic distribution model
HEA FEAZL HC;/ PLA (R Y175 H % 2% (RMSE) P
Sample Sample size (mg-L7") R-squared (R?) Root mean square error (RMSE) (K-S)
STHIFD All species 15 0.63 0943675 0.064592 >0.05
12 Fish 6 208 0.836611 0.098618 >0.05
I Alga 9 023 0910280 0.077339 >0.05

F7 AREFZEKE & W RO TN TT 3R
R (PNEC) #HLER
Table 7 Predicted no effect concentration (PNEC)

results of different aquatic organisms

ik HC; PNEC

Species Amg-L™") Amg-L™")
LFRYIR All species 059 0.118
12 Fish 197 0394
2 Alga 023 0.046

1], #E25 PNEC fie/N, UH M 0.046 mg-L™', fii2f
i) PNEC K, B0} 0394 mg-L™', PNEC 45H%
B, DBP % A[E#IFI Y PNEC fE1E 2 5, 028 54058
PrFpi) PNEC B840, 5325 PNEC AHZEHK

3 4512511 ( Conclusion and discussion)
3.1 45ig

A8 A WA FE b 7 B S (IFRA) A 7K 73
TEERAEN Y 8 28 H AL L/ TE 5, 45 21 15 201 4%
ARG R . KL Y BE RS E O
BURYIE S UL BN S T PRI A AT B
o GHSEAR R T R R (BBP) | 1,2- 5 &4 \N-
FH 5 i e ] R 08 4 — F R — T i (DBP) ZE N 1Y 7
i1 28 CMR 269 i, JE O SCERER 2R, it 45 SR 3R
] DBP 7 & A& SC i 5 B XURS PPk J7 T i) A& SC i
HRAEXF e e, SO R — B TS ey, ik £% DBP
VERA SCHFSERT SR

T B T T AR TR R TN AT 5 SCRR, 15 3
15 J5 v o £ SCHR , Fe 23R AR A0 456 B30I A A B 7
W 17 SR 2 s 8, 1t 41 ZRME
o AT LA BT PEAL X T S AL B b
YR PNEC AT oy BN L,

TEAS S AT AR 5 i o A SR 25 SR 3k
B2 Rl R4 i SSD i £k A% ks S A 48, B
DBP X /KA HC (HECAHEE . &Y
PNEC {4 0.118 mg-L™" f125f PNEC /7 0.394
mg-L™" ¥ PNEC {5} 0.046 mg-L™', 2%
i 5 251 PNEC (EAHIE , 5 8ERAATER R 27 15
1 DBP X 82 19 SRR S5 ey, XoF #0288 1) AR S A T
B,

3.2 it

ARSI 4 ol U 53 A 1 B T EEC-SSD
PRI S DBP () PNEC {8, BT FHEE # & T 4
K ELRAIRIEY 3 A EFRBERAEYAENT 17 4
Pfel, pai b T S R — 28 A W B A AN
FETE . HAHE TA T R B s o DAL AR A5 2P
BARIBETE A SCIfBR 1T A TSR b T A] RE
IR 22

AN E) SSD 43 A 1 F X ML U AT 3545 = fb 244
i PNEC BLE 4 L RefEfE 25 . REA FEF
FA 22 28 S Bl 55 PR 45 0 58 0T (RIVM) & 1) ETX
2.1 JRUBS: PRS- E 47 SSD 4 #r , i #E S A0 2%
R H A MECEE 3 MR KETREN
PNECP" | iZA I 3 % % BOE S04, A A-D
WIRAG R K-S FHRAGIEFN C-M = HAG S 3 Fl i h
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AAEIE T, MAHFSE R A1) EEC-SSD ALAY A5 56
Ik R — U K-S K50, Rk, ETX2.1 #fF
FIREEAG T LA B, 45 SR T B B ARG 1, (H HA
B IR BRI B o —  JCVL . ELE 52 M A B8
ANEIRhZ R RPT- B EE T S BREUIRISC R

HENT K B EER H e TR oK AR RS R g
FIEYI Az 5 Y . B X ARSI K A= A=
Fft ) PNEC H ; PNEC j 5 <PNEC.,. yys0 <PNEC 5 , 1%
i DBP X AR AIK A A1) PNEC {EA 2 5,
AN TR Hi DX 8 7K A AR R B K Tt A i AN ] G 2
B2 R K R AE A S, PRI, IR AR HE AN
[7i] b DX K AR AR ) B I B, 52 HH AH B ) DBP FR
(B, FEE X GNGHE S E

AHFFE I I SCHRIGE R &R B, 3T 10 4F [ AT
DBP (W PERF G SL I A X 55 W 98 A P 7E 20
tan 80 AR, HAX I Wy A2 BA BR | i KA WAk X
IBNAETR E R A DR B . DA A SR
P EE ST SCHR IR AT 5 B R R R, S b
2R PERON AR AT T R, BEAS IR T 2 B K A A
YR PR sl R A AR I R B A 5 A
S PNEC fH N F— 25 B8 556 3%

4 FREE(Prospect)

YT, DG R in AT SR B, B K AT
T e T E R &GRS R R T I
AR —.O = AR5 HAR L) % — R
NSO Horb i A i R LT TS e A B, O R
AR ZESR AT LTS e h B R AR < I
SOIT] B AT

Fls gL reds h A ZETE sh s sny . B A2 W1
FELE AE G JC I A AN o T AR S R AN o8
5 SEFE AT A S IAEE B T A A 7 g ol
TGy b = R S G Y AR TR AR AR T R
T T EE(DBP)E Ny — i L AL 5 Qe ) FE SR T
e, I BRI e FHAE T IEEERMEN, 7E Ak
AU B R ] TR ARSI N i R 4™, K E
M55 £ $7 J5) (United States Environmental Protection
Agency, US EPA)F 1977 444 DBP 2551 M {4 il
WA TS 4 W, R AF T 55T AR 3l ) 3 4 25 (World
Wide Fund for Nature, WWF)%1| 1) 68 FhIREE i &
Y b sE DBPY BT, o E 20K DBP 1A
DStz 5 ge W) 44 B | (b 2 K PR 55 5 A 7 )
(GB 3838—2002) .45 DBP 1 4R — H RS 75 Y
YIRS IR S AN 3 pg L

TE IS A 7 T, 30 R T A A i T R
Wi i, BT SR AR B A AR E 1 22, e 5§ X DBP
MIBRRE R PR, UL, #ok £ 1 DBP i A %
JAL AR SRR s g, 54, i TARIE
TIMESER AR S, il -3 DBP (43 A T
i, 5% DBP ¥5 Y + e 5 i, S 50RO 7 9
DBP (A 2, JF 1M 38 2 & P Bk A B AR XA
RN M RS AfEER . ALk, DBP
W25 LA BT el S I i 8 A AE TR IR B
KA SEHE AR, T s R, AN
Sy, TR 23 TS Y A R R B I LI 85 i i e
B At

FEIRSE B 55 7 1, Tk /KRB DBP & & ™
AR, TG Y P, B SR A N S Ak B
DBP Ay 1l ) J&] R PR B R, 7K FRBE ik A i 4k
B BRI S B K IR L 2Rk A A
COBFFEFL S | 28 K A TCHHE sh 1) Hh 5 s 4G
W LKA AR e A R B R ] e A
SERG 6  VEEAE EM AAAR (i BT FL R IA R 21
UL AR M XA ) DBP SRk K 54.389 g -
L7 i A5 e ST R JiERG H DBP RS ND ~
260 pg- L7, T A S LE TR O 3 7Y 22 Bk o
DBP “EEJH o 13.73 g+ L7 5 AR A 25150 7 o fk
TTERBERG L DBP e BE R 1 9744 ng-L7' s R AW
AR VT g 5 B H DBP YRR 10 ~ 500 pg -
L7 5 SORFAE ST 3 il 3 38 KG: 1 DBP #€ ol 1.01
~16.53 pg-L™',

ASCHES T Hri5Yed) DBP Y PNEC 18, 1% T3k
T — 25 I e LR VA, IR BB 7 R BT AU,
NI R 3R BTG Y A BRI 2 % MR, BB Bt
FR = R IR CMR 2 H Ak il KU PFA7 B 45 1 2 4
BT, T H AR R AR B AT R
FE KA, A A CMR 289,
PR N 5 A T, 7 2R PR AL R K R 2R R,
HoR AL | VeI 57 LA S 38 98 55) 1 CMR 2849 i 1
Frim, DRI, B A P Al R0 A T X H Ak
it R AR PR AL R A 7 A% TR AT L HE
A ARCEE AR CMR WIS e XU

BREEBN: T#0982—), B, 14+, L A2, £ 257
RH G AT RRFE RS ER AR T &,

HEEIEEE . TH(1973—), &, 4+, 248, 2 25
RADARFEHAEDAFRRLES LA,
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