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Abstract; In order to explore the establishment of a priority method for the control of phytate-like, toxic and haz-
ardous chemicals in agricultural land, a screening study was carried out on the precedent-controlled phthalate esters
in agricultural land with the Football combination method. The results show that five kinds of phthalate endogenous
pollutants including dibutyl phthalate (DBP), di(2-ethylhexyl) phthalate (DEHP), diisobutyl phthalate (DIBP),
benzylbutyl phthalate (BBP) and diethyl phthalate (DEP) have high potential risk. The screening results indicate
that the Football combination method can be used to screen the precedent-controlled phthalate esters in the agricul-
tural land through comparing with the list of domestic and international controlled chemical substances.
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Table 1

Graded score table of phthalate ester chemical hazard indicators

fifi A AR

EiELa

Index classification S

Screening index

IR
Grading basis

N Score
Grading

CRAME LW RBUWE AR

e R 1>180 d

3
T A A g B AR Soil degradation half-life>180 d
At Y5 (9 40 7 5725 ) (GB/T 24782—2009) AR R >120 d 5
Persistence Decision Method of Persistent, Bioaccumulative Soil degradation half-life>120 d
and Toxic Substances and Very Persistent and Very + B 2] < 120d
Bioaccumulative Substances (GB/T 24782-2009) Soil degradation half-life<120 d !
IR G AR 4 SRAR PR R (K RE Oy ) (GB/T 24782—2009)
. e . Decision Method of Persistent, Bioaccumulative BCF>2 000 2
Bioaccumulation . .
and Toxic Substances and Very Persistent and Very
Bioaccumulative Substances (GB/T 24782-2009) BCF=2 000 1
2SS AR ZEILSE ) (GB 30000.28—2013) 551 2K Class 1 3
fEFE KAL) 55 28 Ry WK A PR R fE 552 2€ Class 2 2
Harm the aquatic environment Rules for Classification and Labelling of %53 2% Class 3 1
(long-time) Chemicals (GB 30000.28-2013) 5 4 2K Class 4 0
Part 28: Hazardous to aquatic environment T5432 No classification 0
, e T4 e sk
AR ) (A2 43 2B 2 HLTE ) (GB 30000.28—2013) %5 1 2% Class 1 3
SEALIR(RIE 595 28 WSS AR A IRHE 0 22K Class 2 2
Harm the aquatic environment . . . .
(acute) Rules for Classification and Labelling of Chemicals %5 3 25 Class 3 1
acute . .
(GB 30000.28-2013) Part 28: Hazardous to aquatic environment T4 No classification 0
1 2§ Class 1 3
IR BSE BB ARC) S S R 27 Gl ;
RIEEHE AIFSE LA (TARC) /3 2 bR i e
Sk RAEPHL I IARCY IS 2B % Class 2B 2
. . International Agency for Research on o
Carcinogenicity Co 3 2% Class 3 1
Cancer Classification Standard®! .
4 %% Class 4 0
TJ&432% No classification 0
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T EFe bR Index classification IE
Screening index Ak AR . Score
Grading basis Grading
A2 FL S ZERIBRZAE ) (GB 30000.22—2013) 55 1A 2€ Class 1A 3
A SH AN R A 55 22 WY AR SN B A %5 1B 2 Class 1B 2
Germ cell mutagenicity Rules for Classification and Labelling of Chemicals %52 25 Class 2 1
(GB 30000.22-2013) Part 22: Germ cell mutagenicity T4+ No classification 0
(A2 A B RIBR A HE ) (GB 30000.24—2013) %5 1A K Class 1A 3
A BT 55 24 HRSy  HEFHREIE % 1B 2 Class 1B 2
Reproductive toxicity Rules for Classification and Labelling of Chemicals %52 25 Class 2 1
(GB 30000.24-2013) Part 24: Reproductive toxicity J64r2& No classification 0
(AR A S FIRR 2 HLE) (GB 30000.25—2013 %51 26 Class 1 3
PRI A 525 W 45 E’T@Fj?é*i — Yk ) N
(*ﬁ'\ﬁéﬁﬁ) ] T [EE:3 il 52 2 Class 2 2
Svecific target toxici Rules for Classification and Labelling of Chemicals P
ecific target organ toxici >
pectiic farget org ¥ (GB 30000.25-2013) Part 25: Specific target #:3 2 Class 3 !
(Single exposure) L N . .
organ toxicity-Single exposure T&432& No classification 0
22 DA T A — >
LSS <<1ts/§uu SrRAARZEIIEY (GB 30000.26—2013) 51 % Class 1 3
(% 5 ) 55 26 AR RS TERL R B R R S A
) o Rules for Classification and Labelling %5 2 2% Class 2 1
Specific target organ toxicity )
® ted ) of Chemicals (GB 30000.26-2013)
epeated exposure A Ficati
P P Part 26: Specific target organ toxicity- Repeated exposure JeJ3% No classification 0
R2 HEBERCFVREFEBLEZTERIEMSR
Table 2 Graded score table of phthalate ester chemical exposure hazard indicators
bR
ety Index classification IME
Screening index Sy RAR Y Score
Grading basis Grading
=100 5
oy <100 4
Az 7 Al B s 3
The number of enterprises producing —_— <50 2
and using phthalate ester chemicals 5 {
<1 0
=20 5
; S L <20 4
A7 Y B AR 1y B Py 3
The number of provinces producing —_— <10 2
and using phthalate ester chemicals <5 )
<1 0
=10 000 5
o, N <10 000 4
PRty B2y JBfE VAL 00 ) (HI/T 154—2004) <1 000 3
duct " | Y (o The Guidelines for the Hazard Evalution of New <100 5
Production volume/(t-y™) Chemical Substances (HJ/T 154-2004) 10 1
<1 0
=10 000 5
. S <10 000 4
P Rk 01 3 PEAS T30 ) (HI/T 154—2004)
Rty o _ <1 000 3
U | (™) The Guidelines for the Hazard Evalution of <100 )
sage volume/(t-y New Chemical Substances (HJ/T 154-2004) <10 |
0

<1
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Copeland method schematic diagram
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ARSC L SCHRIEAIE G 15 Flofe b R R IR 28 7%
BHEYFCATEM IS, I m 50 15 65T R |
W fEE N fa % 38 13 N8R AT,
W nfEh 13,

2 R 5417 (Results and analysis)
2.1 AV E S R

DL 15 Ffrefe FH b KR i 28 A 52 A 3 W) o PP
G R LT XU 25 5 P iA S0 T IR 43 SR A
FE T, BARHE P45 R WK 3,

SRESETEMHEFILE

Table 3  Evaluation sort summary table of comprehensive scoring method

WfaF e AHENEEE

CAS & (=N (ki i REFHE By Hey
Environmental Human health
CAS Number Chemical name Abbreviation Exposure score  Total score Sorting
hazard score hazard score
A R
131-11-3 DMP 0.833 0.125 3 2875 7
Dimethyl phthalate
AR IR 21
84-66-2 DEP 1333 0.125 225 3281 5
Diethyl phthalate
LB R — N e
131-16-8 ) DPRP 0333 0 0 0 10
Dipropyl phthalate
AR T WA
84-74-2 DBP 1.833 0.75 475 12271 1
Di-n-butyl phthalate
AR R — 5 T lg
84-69-5 ) DIBP 2333 0.625 3 8.875 3
Di-iso-butyl phthalate
AR R IR
131-18-0 DPP 0333 0 0 0 10
Di-n-pentyl phthalate
AR O
84-75-3 DHP 0333 05 0 0 10
Dihexyl phthalate
AR W IO BR
84-61-7 DCHP 0.667 025 0 0 10
Dicyclohexyl phthalate
R R (-2 50 )k
117-81-7 DEHP 2333 125 325 11.646 2
Bis(2-ethylhexyl) phthalate
AR Z WL —1ESE R
117-84-0 DOP 0333 0375 45 3.188 6
Di-n-octyl phthalate
AR IR — 5 ik
27554-26-3 DIOP 0333 0 125 0417 9
Di-iso-octyl phthalate
AR TR — T8
84-76-4 DNP 0333 0 275 0917 8
Di-n-nonyl phthalate
AR IR — 5% LM
28553-12-0 L DINP 0333 0 0 0 10
Di-iso-nonyl phthalate
K S i e S L
26761-40-0 o DIDP 0.500 0 0 0 10
Di-iso-decyl phthalate
AR IR T BE W AR mR
85-68-7 BBP 2333 125 125 4479 4

Benzylbutyl phthalate
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DL 15 R F b BRIRR T 26 A1 22 A 35 W) B VP4
X4, % Copeland P AT A T, B T
SeHET  BARHEP A5 %% 4,

H% 4 AR R —H IR - O )RR 4B
TR TR VARIR IR TAESER AR R
S THRANGR AR — IR T 7 HEMEXT PR B R0 A fit B

IS 85 v AHGX 5 B ot 5 38 2ok 27 5 DF o L T e 1Y
HI S AR 4 By AR ] HEF B TR X538
i 2 B 0 ) e J 45 2R TG TR G — , A ek i
i Football 215 1% 25 A 143145 A1 Copeland 72 11 45
ATV, 0 A F Hb IR RR i 25 TS e ) B A
AU = A1

% 4 Copeland = ENHEFICE
Table 4 Evaluation sort summary table of Copeland method

CAS & e x L By HEFF
CAS Number Chemical name Abbreviation Total score Sorting
AR TR — T S
131-11-3 DMP 8 6
Dimethyl phthalate
WHE N L1
84-66-2 DEP -3 7
Diethyl phthalate
AR IR — TR
131-16-8 DPRP -73 14
Dipropyl phthalate
B IR T 1R
84-74-2 DBP 73 2
Di-n-butyl phthalate
B R =5 T e
84-69-5 DIBP 71 3
Di-iso-butyl phthalate
AR R — R
131-18-0 DPP -80 15
Di-n-pentyl phthalate
AR R _C R
84-75-3 DHP -51 10
Dihexyl phthalate
PR R Al
84-61-7 DCHP -28 11
Dicyclohexyl phthalate
SR IR (-2 F B BE
117-81-7 . DEHP 111 1
Bis(2-ethylhexyl) phthalate
AR IR IE VR
117-84-0 DOP 71 3
Di-n-octyl phthalate
SRR R 5 R
27554-26-3 DIOP -18 8
Di-iso-octyl phthalate
RLF S e 2
84-76-4 DNP -18 8
Di-n-nonyl phthalate
AR IR 55 T-1R
28553-12-0 DINP -54 12
Di-iso-nonyl phthalate
AROK R — 57 54 g
26761-40-0 DIDP -56 13
Di-iso-decyl phthalate
SRR R T RN AR
85-68-7 BBP 59 5

Benzylbutyl phthalate
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Table 5 Evaluation sort summary table of Football combination method

CAS 5 ez 2 Fi faiFik i b Football 21412
CAS Number Chemical name Abbreviation Football combination method
RLE S i
131-11-3 DMP 7 6 7
Dimethyl phthalate
BHE IR 2T
84-66-2 DEP 5 7 5
Diethyl phthalate
AR R IR
131-16-8 ) DPRP 10 14 10
Dipropyl phthalate
AR PR TR
84-74-2 DBP 1 2 1
Di-n-butyl phthalate
AR R 5 T e
84-69-5 DIBP 3 3 3
Di-iso-butyl phthalate
AR TR I
131-18-0 DPP 10 15 10
Di-n-pentyl phthalate
11 S
84-75-3 DHP 10 10 10
Dihexyl phthalate
AR IR I C e
84-61-7 ) DCHP 10 11 10
Dicyclohexyl phthalate
R IR Q-2 AT )k
117-81-7 DEHP 2 1 2
Bis(2-ethylhexyl) phthalate
ABIE R
117-84-0 ) DOP 6 3 6
Di-n-octyl phthalate
AROR R 5 r R
27554-26-3 DIOP 9 8 9
Di-iso-octyl phthalate
SR W R Tl
84-76-4 DNP 8 8 8
Di-n-nonyl phthalate
R P IR — g
28553-12-0 o DINP 10 12 10
Di-iso-nonyl phthalate
AR IR — 5 %% g
26761-40-0 o DIDP 10 13 10
Di-iso-decyl phthalate
SRR R T LR AR
85-68-7 BBP 4 5 4

Benzylbutyl phthalate

I NIRRT HE R 45 5%, 12 2~ Copeland 75T BEHE P 457 .

Note: J1 screens the ranking results for the Comprehensive scoring method and J2 filters the ranking results for the Copeland method.
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R6 BEEIESE Copeland i% K Football A& EIEMHEE & RHEX ST
Table 6 The correlation analysis of sorting results among Comprehensive scoring method,
Copeland method and Football combination method
ZEA TS Copeland ¥ Football 20 &1
Comprehensive scoring method Copeland method Football combination method
LTIk )
Comprehensive scoring method

Copeland 7%

Copeland method 0904934 :

Football &£ 0.949342 0984654 1

Football combination method

3 #512 511 ( Conclusion and discussion)

ZRAVE TR N WL X TR R RS 5 e ) () VS A
RS AT T PEA , AR i BHF 28 56 Fl % 58 3 WX 15 G
PIITALFE bR B E R A T A 1, R ULy TR R A
A2 BN R L R By, AH e T AT R 0k B
AMIFFE 2F2 ToR H, T Copeland 725 DA U8 b X 15k
PR RIS Y W v 76 U 64T T VAL, X4 ASTF
FEVRMETA TR LU, R 20 25 D PE M R bR 1
AR RN B AT LA by 2 00 1, 5 e PO 12 i 21 75
PPrEne ERTTERBS RN, X 2 PR TS A
el i, B AS AR 90 4 3 T L T 25 A 1T 4 1k A
Copeland 72 i 156 4% S i) Football 2 & 15, FI| FHZE &
PE43F1 Copeland 12 7] B X6 19K 192 B 28 5 Ye Wy it 47
PR, I 5 Football ¥ fif Ui 1 W] B fiff FH 255 5 F- 70
1 Copeland ¥EPEU 45 R A — S MR, 8 T
15 FhERFR BE 2 TS Y P 0 U A B ol e 4 A DT O
AR BN B AT A,

AHIE 5% A H 3 T XU (9 Football 21 A1k X 15
A FH i PR TR TR 218 PN 5T e W R A 7 i 1 |, 25 SR R W]
HEAAFERT A0 R — W R — T iR (DBP)  &F &K — H iR
T(2-4 3 O 5L i (DEHP) 482K — HI iR 5 T HR
(DIBP) 4B — HIR T A7 LR (BBP) 484 — HI iR
ZZBR(DEP)X 5 KR FE 2 75 L ) Al g 2 0 AR AR
PREE A M R JSOXU: , e DBP J& T3R5 45 —
Fok 5 4 )™ DEHP , DBP  BBP ¥ 7E 3¢ [H 1 it 7K
P8 AL 2 W) it 4 5ot DEHP | DBP, BBP #il
DIBP ¥4k 51 AR = G i .Y DEHP . BBP
F1 DBP ¥4 4% 51 A BK W N 43 W8 1 P09 A 3k ) o U
% DEHP . DBP ,BBP ¥J7EF} 4 LOUS (A4S 32 Wil
2= 30T B U g L R R A 58 A ) Foot-
ball 445460 LU T e 00 S 45 il BRIR R 26 A 2 A

EW,

EIRIEE G T#(1982), B, -+, HA TR, 2 BHE
FOANFE R T KRR FARILI0 RF,
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