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Abstract; PMTs (persistent, mobile and toxic compounds) are a kind of substances with water phase persistence
and mobility and toxic effects in the environment. These substances are difficult to degrade or have a long half-life
in the environment, and have high water solubility. They are easy to enter the natural water body through precipita-
tion and continuously enrich in groundwater and drinking water, which may affect the quality of drinking water and

cause serious harm. As the largest non-point source pollution industry in China, agriculture has a wide variety of
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pollutants, including a large number of PMT pollutants. In order to quickly identify PMT pollutants from a large
number of toxic and harmful substances in farmland, this study used the PMT prediction model software developed
by the Solid Waste and Chemicals Management Center of Ministry of Ecology and Environment and combined
with the directory comparison method to verify the prediction results and predict the PMT attributes of pesticides,
phthalates, antibiotics, hormones and other toxic and harmful substances in farmland. The PMT model validation
results show that the prediction results of the model have good accuracy. Compared with the existing data, the con-
sistency rates of the prediction results of chemical substance persistence (P), mobility (M), toxicity (T) and PMT are
89.3%,89.3%, 77.9% and 70.5% respectively. The preliminary screening list of farmland pollutants containing
334 chemical substances was established by database retrieval method, literature research method and directory
comparison method. The preliminary screening list was screened by PMT prediction model combined with directo-
ry comparison method, and 120 kinds of farmland PMT pollutants were identified. The high-throughput rapid
screening method of farmland PMT pollutants explored in this study can provide a reference for the screening of

PMT pollutants in China.

Keywords: farmland pollutants; PMT prediction model; screening technology; pollutant list
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1 #F3%7% (Research method)

1.1 FEHECHE 2 J5 1 (Model construction method)
11,1 R A (P) K %E b5 1fE (Persistence (P) evalua-
tion criteria)

A ASERIE R A A W 5 Ao b A BEEOR L T
R IR PMT FUMALAS T T P A PEAl & LTS G iy p
A RS A AR, T O Ak 2 ) B B
BB O S R ) (2020) R, PR 2 ) A 4
ST AR R A Re A PE R ) B HA e
AW, DA T O T E BT PR T A5 U
FIWTHAEA P,

1.1.2  iEBPEM)HE bR EMobility (M) evaluation
criteria)

M R E YRR R Z 5, BA R
Moo B 2 LA M S B9 T . 2019 4F ECHA fE
(PMT/VPYM )50 U3 AT A 4 1 5 ik ) U)o 42
H T M A TR (vM) B RR

IKIREEH M FIERRHE D : fE pH=4 ~9 12 CHY
IR FEH ALEYIRK I EE(SW) =150 pg L™,
TEA W Bt R E(log K, ) <4.0 ; /K IR B H vM 2 bk
WER AE pH=4 ~9 12 CHIREKFED LG
SW=150 pug-L™'; H logK, <30,

PMT FMAAR R g M 35T logK,, %€, X T
KM FEAI  logK,, Ml logK,  fliE"".

K, =035K_,
logK,.=logK_,—0.456
. K, RTINS R BN R 1K, N
VKRR, BN 1, YT logK, <4, WK
Wi B A M,
1.1.3 3P (T) A % b5 UE (Toxicity (T) assessment
criteria)

PMT PR T T B PEAb A (2 i e 28
P2 R 265 28 FR 43« X /K A2 PR 85 19 16 3 ) (GB
30000.28—2013)" LA Jz (5 A M A= 4 RFRNEFI
P 5t B ven 455 A e A ) SR AR W) o Y ) 5 O
%) (GB 24782—2009)"" 3¢ T 2 1 ) Jit 1) 41 331
WE, EiKAEEYE NOEC<0.01 mg- L™, 8k A4 2
EC/Ls,<0.01 mg-L™", MW H R BA T PR,
1.2 £ 5%XF ik T A bR HE(List comparison meth-
od T judgement standard)

(O EABUEVE B A8 M AL 5o B E ) 5T (car-
cinogenicity, mutagenicity, toxic to reproduction,

CMR),, S0 P e A 3 A T 61 P e A AT S LA

(IARC)P"12020 423 7 A B0 W) o 30, SR As 1k |
A B REVEFIB A R U T ECHA B 5 3l C&L 4%
PEPERY () HA N4 T4 259 Fi (endocrine disrup-
ting chemicals, EDCs), FIWH KR IET H AR EE)T
CRTHEEN 7 T 1 w3l ) 20| 58 [ R B
DRI RN 4300 1 3 4y 0 e ) B0 R (IR B s
KW B H) (SVHCO)PY 1 Jt 7 9K 2 42 23 (World
Wide Fund for Nature or World Wildlife Fund, WWF)
(AEE Tl S B A B RN S TR ) B
1.3 PMT FRUMIASAY i 1k 5831 J7 5 (Aceuracy veri-
fication method of PMT prediction model)

FIH PMT T4 A X} Huang 25 WF 58 i T 85
B2 ¥ 432 Tl PPCPs 49y it gt U oK 00 45 SR 45 5
250 He i 5 SCHRECE A FUA, SR BniE PMIT #5811
HERATE
1.3.1 P M 5E/77%(P and M verification methods)

FIFH PMT B8 %} 432 Fh PPCPs 254 i )
P AT M #EATHON, GE ke AR CAS SR
P I M TR S5 2R AR5 5 SCIRECE E AT L XS
1.3.2 T 59iE /7 5(T verification method)

FIFH PMT BRI N 432 it PPCPs 254 i (1
T SEATT0 4 ey A B CAS S A5 T 1Y
WOMAE R, R FHIRRE CMR 289 5T i 5 WK
1 KT B (SVHCs) T B, LI B SG 5 H 45 EDCs
MR B, 4 432 Fh PPCPs 289 IR R AT L3R, 4K
P LA R FNR A5 R T 2R 5,

1.4 AH PMT V5 4L ¥ i % 77 1% (Screening method
of farmland PMT pollutants)

1.4.1 40 44 %43 37 )7 1 (Establishment method of
preliminary screening list)

R RS PEA FR 1 SCHRIRIIRIZ: | 44 Sf00) o i
SEARHFR AN AR TS Qe T 44, B
PRI (1) 2R FH B R R, WOAR R R 2545 B
P R R A 24 B R 5 ()38 e A A A IR A 5 ST
R, AT AR I o TR TR i 28 9 o £ 6L 5 (3 )l 3 A 9
W7 B P FRZAL W AR 5 SCHR L e B R AT Y
AEBPUEREB YA, WS SRR
PUAR ZRACE Y o1 (4) 3 3 AR R0 I 3 8 TR 2R AL
AW JURH O SCHIR LA B R 2 kA B 7 B IR 2R A=)
4 53 WA B & TR AT TR 261k
1.4.2 A PMT 759 ¥) 0% 77 7% (Screening meth-
od of farmland PMT pollutants)

R PSS RS SR 2 F1 45 S %o L ik, a7 4 FH PMT
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1.3.2 K 44 B rp W o5 b AT Lo, A A iR
T E 15 44 SR IR AR 13 R R T PMT 2675
P,

2 R 5447 (Results and analysis)
2.1 PMT RAEGUELE J(PMT model verification re-
sults)

Huang 55T 432 Fh PPCPs HR3B43- 47 Joi it
Z M AT BEAE , A AF 5 28 OB 1 80 52 3
335 F PPCPs 2 $i 4 £ 17 % LA 58 T A 7 PMT

FEAMEP

Persistence P

10.7%

BT
Toxicity T

i e 4 R —E

Consistent screening results

P B T 25 S 5 SCEREHE AR L, 335 ANk
HRA 299 FhEE IO 45 R —2, 5 B 89.3% ,36
AFAE T 45 B TR 5 HE 10.7% o MR RS 25 S
Ho 7, 299 b B HE T 45 SR — 2, OB A
89.3% ,36 A TN ZE AR 5 S 107% . T
G55 4 SR LU S AR TN A HE A 5 SR L eT T, 261
AR ZE R — B, 5 BB 77.9% , 74 R EUE 4
HORTE, 5 B0 22.1% . D\ PMT 2880 5 1) 7 445 SR
F,236 Y B e 45 AR A, o5 BB 70.5% , 99
AL RASE] 5B 29.5% . B UELE R E
1 Fs

LBIEM
Mobility M

10.7%

PMTZS
PMT substances

i e 45 R[]

Different screening results

1 PMT FEEERMEIIESE R

Fig. 1  Accuracy verification results of PMT prediction model
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2.2 RH PMT 275 )i e 25 R (Screening results
of farmland PMT pollutants)

2.2.1 WA T 4 A (Establish a preliminary screen-
ing list)

#2021 44 A 30 A, P ERZE S RMEIC
TENH A2 ALk 42 365 ZR M5 B HEBR R4 A=
Ve 2 A IR AR 25 A DA 25, Seit 32 145 Fpdk
AR, R AR 25 B S AR B R 25 Y
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ARNSY , REASIE 24551 298 Pl 245 (1A R
SRR
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HEBRAEIRPUAE R e 11 M &P R AL
SERAY  NAA B PMT 15 Y ¥ 0 0 45 5, 20 fa h
SCSCHRIE S 8 Fha B HiAER , MARH PMT 15544
W1 44 5

WRIEAON A 176 5/ 5 (&5 1k 78 1R KRN
SR K R 25 5 R H SR 5 193 5
IS CE S SIS 225 R AR A i E ) B
e 11 FhE & R A AU o g A B PMT
15 QR 24 50530 A v SCSCHRYE B 5 R E B
RN H PMT 15 4914900 0 44 34

PEARTGY 298 b A 245 A 250 43 15 A KR IR
H 19 FE BRI 16 ME M ERIEY
FC ek, KAL) e 245 24k H PMT 2595 B4 4]
i 45 B, Heit 334 FPy5 e, anlE 2 iR,

2.2.2  A¢H PMT 275 YWy iiiik 45 R (Screening re-
sults of farmland PMT pollutants)

FIH PMT HA52] P Al M e 4558 . HIii 2
A 274 AW B EUI AT AR H A P, BB
81.7% ,253 AFIN Al A M, i B4 75.7% .

SRR 5 44 58 U XA 3] T vk 25 5L,
PMT Tl 45 R 7R, W10 44 B A 182 M4 ds vl fig
6 T hRilE, B 54.5% 3 24 S XT b 1 A
30 MEHESAT G T Frifi, b 16 # CMR 289
14 TRy 9 20 W TP o

XFA< H PMT 15 4L ¥)40) i 44 5 v 1) 334 iy ot
PEATHE— 0 1 ) 22 | Fe A 120 Ff gy I a0 e >
AEEA PMT KI5 ket ik 1 oo, Hrph
5 110 Fpfb 2z 2y |5 Fhbi A2 f 5 R ER ;110 F
22005 34 PR TR 32 Ak HUFRI RN 42 AR
FFL A 3 FR

3 1418 ( Discussion)

PMT Uil A5 AL 36 GiE 25 SR R W, P M T DA K
PMT [ F , 5 SCHER 4GS R 19— 3355 5 89.3%
893% 77.9% F1170.5% .

T8 S SCRRIRAIT BSR4 SRk E i A

7. 334 B B V5 G ) i 44 BR AL 4E 298 Bl ik 2E gk
25 15 FPEKFR G 19 Fh & B HiA R A 16 M & &
., FIHEEIER PMT FAEISE & & 50 ik 914
ittt 120 Fh AT BE A [ PMT V5 4L 44 ¥ % I
34 FPRTAT 32 BRI 42 FRBRFLH] S PR
IRE L

350~
300 228
2501
g & 200
e % 150
F3 1000
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| — | —  —
2y BRRERSE  BEPER FEMRH
Pesticide (PAEs) Livestock Livestock
Phthalates antibiotics hormone
(PAEs)

B2 RHEVFRER

Fig. 2 Farmland preliminary screening list
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Fig. 3 Screening results of farmland PMT pollutants
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Table 1 List of farmland PMT pollutants
CAS Y544 R eS| CAS Y544 PR eS|
Substance name Category Substance name Category

94-75-7 2 A-# T T 2 4-dibutyl ester K 2 Pesticides 101-21-3 L7 g Malathion R 2 Pesticides

94-74-6 2 R 121-75-5 PREFIE R

2-methyl-4-chlorophenoxyacetic acid Pesticides Prochloraz Pesticides

1897-45-6 B Chlorothalonil 4 24 Pesticides 67747-09-5 WMER G Cyprodinil 422 Pesticides
55-38-9 {5 WM Fenthion A 24 Pesticides 121552-61-2 WETA IR Azoxystrobin A 24 Pesticides
119446-68-3 Z5Jik FH ZE Difenoconazole 4224 Pesticides || 131860-33-8 K HES Triamcinolone 4224 Pesticides
73250-68-7 ARERE R Mefenacet 4¢2j Pesticides 25057-89-0 KM Triticonazole 4¢2j Pesticides
123312-89-0 LA ER Pymetrozine A% 24 Pesticides 131983-72-7 KW Metronidazole A% 24 Pesticides
60207-90-1 THIFI Propiconazole 424 Pesticides || 13194-48-4 FhH4t Prometrazine R Pesticides
54965-21-8 N LM Propyl thiazole A& 24 Pesticides 7287-19-6 R El] Metribuzin A& 24 Pesticides
39807-15-3 TN RIEEECRR Propionoxazone A& 24 Pesticides 21087-64-9 BEWETR Hexythiazox A& 24 Pesticides
103361-09-7 NHRGEE Alachlor propargyl A& 24 Pesticides 78587-05-0 WEWER Buprofezin A& 24 Pesticides
77182-82-2 HiE% % Glufosinate-ammonium 424 Pesticides 69327-76-0 =R AL Carboxytrifluoride 424 Pesticides
1071-83-6 B % Glyphosate 4 24 Pesticides 50594-66-6 = IR Tricyclazole 4 24 Pesticides
112410-23-8 HEE Tebufenozide 4e2j Pesticides || 41814-78-2 =R Triadimefon 42 Pesticides
35367-38-5 [k HfK Diflubenzuron 42 Pesticides 55219-65-3 =M B Triadimefon 4¢ 2 Pesticides
119-12-0 WK RS Pyridazinon A4 24 Pesticides 128621-72-7 =M Triazophos A 24 Pesticides
115852-48-7 TAIELBERL Pyrimidine 424 Pesticides || 24017-47-8 =W Triadimefon 424 Pesticides
52-68-6 #UA M Trichlorfon 4¢ 2 Pesticides 43121-43-3 RIZHE Niclosamide 4¢2j Pesticides
709-98-8 ## Dichloropropionanilide 422} Pesticides 50-65-7 PHHBE Anilofos 4 24 Pesticides
15299-99-7 HUH % Butachlor 4¢2Y Pesticides 64249-01-0 ME ik Bisoxyether 4¢2Y Pesticides
2764-72-9 HE I Reglone 424 Pesticides 125401-92-5 P T Florasulam 424 Pesticides
330-54-1 T HL [ Diuron 2 Pesticides 145701-23-1 XUBRLE P& % Mandipropamid AR 2} Pesticides
62-73-7 #fg 2 Dichlorvos A 24 Pesticides || 374726-62-2 JK BB Isocarbophos 4 24 Pesticides
17109-49-8 U #E Diphosphate 4¢ 2} Pesticides 24353-61-5 7Tt Terbutylazine 4¢ 2 Pesticides
1918-16-7 FEH}E Propachlor 4 24 Pesticides 5915-41-3 FET ¥ Terbutryn 42} Pesticides
10605-21-7 £ R Carbendazim 2 Pesticides 886-50-0 5B lE Trifloxystrobin AR 2} Pesticides
84087-01-4 &R Quinclorac A 24 Pesticides 141517-21-7 J% M Penconazole A 24 Pesticides
333-41-5 W Diazinon 4¢ 2} Pesticides 66246-88-6 SR EE Tebuconazole 4¢2j Pesticides
3347-22-6 B R Dithianon 4¢2j Pesticides || 107534-96-3 PEH4 Simetryne 42} Pesticides
76674-21-0 FIMEEE Flutriafol 42 Pesticides 1014-70-6 VEHHE Simazin 24 Pesticides
2310-17-0 TR A HiE Phoxim phosphide 4 24 Pesticides 122-34-9 e HUB% Dinitridin 42} Pesticides
120068-37-3 FUHIE Fipronil ¢ 25 Pesticides || 150824-47-8 J&MEBE Diniconazole A2} Pesticides
79622-59-6 FUMERE Fluazinam 4 24 Pesticides 83657-24-3  FRHAKEEERER Octylamine acetate #¢ 24 Pesticides
85509-19-9 FREME Flusilazole 42} Pesticides 57413-95-3 R Phoxim 422} Pesticides
142459-58-3 FWEEL R Fluthiachlor 4 24 Pesticides 14816-18-3 W A% Iminophos 4 24 Pesticides
66332-96-5 FBERE Flutolanil 42} Pesticides 732-11-6 FSRF Omethoate 42} Pesticides
137-26-8 &3 X Thiram 422} Pesticides 1113-02-6 B Metconazole 4% 2} Pesticides
32809-16-8 J&E %A Pythil 424 Pesticides || 125116-23-6 Z R Acetochlor 424 Pesticides
95977-29-0 AL R R Haloxyfop-R-methyl 4% 2y Pesticides 34256-82-1 Z Wi Ethiprole 424 Pesticides
28249-77-6 AE S} Thiobencarb 422} Pesticides || 181587-01-9  Z R H it Ethyl carboxyfluorofen 424 Pesticides
2212-67-1 ARFEL Molinate 422} Pesticides 77501-60-1 L[ Hexazolyl alcohol 422} Pesticides
94361-06-5  FRNMEEE Cyclopropazole alcohol 4 24 Pesticides 79983-71-4 SR Isoproturon 4 24 Pesticides
99105-77-8 T 5L Sulfuron K 2 Pesticides 34123-59-6 SHMEELH Isoxapine 42 Pesticides
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Zik1
CAS W4 pr eSSl CAS W4 Fr eSSl
Substance name Category Substance name Category
2686-99-9 1R K8 Mixed methomyl A 24j Pesticides 81777-89-1 SR Iprodione 4 24 Pesticides
15972-60-8 211z Alachlor 42 Pesticides 36734-19-7 B H g Indoxacarb 42 Pesticides
5598-13-0 FH LA SE M Chlorpyrifos methyl 422} Pesticides || 144171-61-9 75 K+ Atrazine 42} Pesticides
23564-05-8 FHZLRR T R Thiophanate methyl 2 Pesticides 834-12-8 F5Z< A Ametryn AR 2} Pesticides
29232-93-7 AR ILERE R 1912-24-9 FkR R
Methyl pyrimidine phosphorus Pesticides Rotenone Pesticides
88671-89-0 ¥ i Myclobutanil 42 Pesticides 83-79-4 LB Oxazolidone 42 Pesticides
113158-40-0 FAIRHEA 5% e 98967-40-9 TR e
Fenoxazole graminearum Pesticides Flumetsulam Pesticides
23103-98-2 P Pirimicarb 42} Pesticides 7177-48-2 VIR Ampicillin i & Antibiotic
1563-66-2 5E L Carbofuran K2 Pesticides || 73231-34-2 SAJE% Florfenicol Hi4EF Antibiotic
133-06-2 o Captan 424 Pesticides 114-07-8 2175 % Erythromycin YA & Antibiotic
119738-06-6 14 AAEME Quizalofop-P-tefuryl 4¢2Y Pesticides 15318-45-3 FIAN % 2 Thiamphenicol 4% Antibiotic
76578-14-8 7R R Quizalofop-ethyl 4¢2Y Pesticides 61-33-6 HH K Penicillin YA #E Antibiotic
13593-03-8 MM Quinothion 4 24 Pesticides 57-63-6 17c HLMfEfE Ethinylestradiol # 2 Hormone
60-51-5 IR Dimethoate 4 24 Pesticides 57-85-2 TN 52 Testosterone propionate # 2 Hormone
203313-25-1 W2 2T Spirotetramat 422} Pesticides 50-27-1 Mt =B Estriol % Z Hormone
15545-48-9 472 % Chlortoluron 422} Pesticides 1231-93-2 Kl Etynodiol # % Hormone
128639-02-1 SN R Chloranilin 4% Pesticides 797-63-7 FERiE 22 Levonorgestrel i 2% Hormone
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FEEARTETE, TERXFERTE R T, WE BRI M, 28
H AN SEAER O (R PR T I AR IR 28« 1T BE 417, i ke
JE 2T 1) & B A I AR 1 (the worse case), RItE,
USRI A 114 S I 4 R PR ST O B 25 R U BH 120 Fh
Yy AT BEHLA PMT 2875 e it | (R iR 2 T
HHA PMT fyFebE, WFLL R vPvM 255 LY S
ROGHE, TR — 2 AR SR

ARWFFEMRAT PMT FUI AR AL 57 7 — Fb e
PMT {5 Y40 o 308 o PRl 7 i O v . el ik g A
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