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Adsorption and Leaching Behavior of Pyrimorph in Soil

WANG Jing, ZHAO Lian-lian, LIU Zi-sheng, QIN Zhao—hai, LI Nan

(College of Sciences, China Agricultural University, Beijing 100193, China)

Abstract: The adsorption and leaching of pesticides on and in soils are important evaluation index which can be used to describe the behav—
ior and predict the potential risk of pesticides in environment. The data of the adsorption and leaching are necessary for the pesticide register.
In this study, the adsorption and leaching of pyrimorph in different soils in China were conducted by oscillation equilibrium experiment, soil
TLC and column leaching. The results showed that pyrimorph was rather difficult to be adsorbed on the sandy soil, the sorption on the loam
soil and the clay soil were medium degree, with K, values from 10.42~37.72 mL-g™. The sorption isotherm could be well described by Fre—
undLich equation. In all the kinds of experimental soil, pyrimorph showed comparatively low mobility and leaching degree. According to the
results, the influencing factors were also discussed. The contents of soil organic matter and clay were considered as the key influencing factors
for soil adsorption, and for leaching, the soil adsorption and the solubility of pyrimorph had the main effect.
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Figure 1 The structural formula of pyrimorph
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1.1 MRS

T AG AR oE  E P RO R 2E A LA RS
FHEL, 4B 99.5% ; T ik A mk B P 53 4 2 B i
il , WA 1 000 mg- L, JoK & ALAES oK BRBREE . .
IK BRI R i (AL 2R A ), BB &

&R b4l (35 [E SK Chemicals Co. Ltd ), 7K iy Milli-
Q #ik b RS HI1S , 2 - R Ak ke (PSA) A 4
Bt (CREE SRR BHEA R AR o

WENSEH L JEEELE KR R AR
FiRE 3, LA E 3 M SR, T 60 B, iR
TRAE, FFIE SRR B YU pH E. R TR E
FAURA o Ak IR EA M T R 1,

5 LC-20AT R0 (54X, Bl DAD A
P(EEAF, HA);QL-901 JeiRiR & 2e (T3]
HARE RS ); BP211D Bl FAHr R (]
Sartorius 23] ) ; TDL-40B IR B O HL( gL SR+
18] );SCT15B = @B LAl (HITACHI, H A );
SHZ-82 RUERIRG s (M ERBASARAF); 3
B (K 20 cm, B 7 em) s I CHATHREURGN B
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Table 1 The basic physical and chemical properties of the

experimental soil

el St i
AEH L 0.77 15.74 7.70 12.10
e+ 1.24 24.52 757 17.85
IEAKRELRE 9.07 30.30 6.90 36.78

B, NEAEN 43 cm),
1.2 3R i oe
1.2.1 WA

FREX 2.00 g +-3EF 250 mL HEHPH S, 25
JIAS mL ¥ B4 0.40,0.80,2.00,5.00 mg- L™ 424
JKEE W (0.01 mol- L™ CaCl, 41 Ji% ), A5 K o0& &, &
Kok ok 10:1, EEHZE, BFERBRGHSS,F
(25£2)CF, #x¥2 24 h KB PG B L IEB TR
BEELET,4000 r-min® B0 5min, REEIER
i 0.22 wm ERE, W2 H AP AR Z & &
1.2.2 fEGREE

GBS RS TE LR AN A S B
FIERAHRIARFLE 0.01 mol- L CaCl, VTR , 1H B4R
24 h JEELOAE, IE BT AR SR. EEERME
1R, B3 2 R BB & &, RIGREMIER,
1.2.3 JiEFHri%

FAZREVERREGH, SR B0 R W b e 3 Ak 24
i, DA TR Mg R AR 2 R R T
1.3 HiERRRE
1.3.1 HIEHEENE

FREL 10.00 g 13 0.25 mm §if (i +3E FHeR b, fn
K(29 7.5 mL)BERERSS] , AR BRI R SR A F
EMrgEs b, )RR EERITE 0.5~1.0 mm Z 8], 7E
(23+5) CEAM T4 HIEEARB T, FHEARUKTHH O
L5 em b5 B2y, SN 10 ng, FREFIE LG , i
TERA AUK R (IR 0.5 em) PRI, B8
FERVERHAR 11.5 em A5 1E B2 T K #ER B+
B IR S o S B, A I E A5 B R 2
BN HAEHR B3,
1.3.2 IR

FREL 500~700 g(20.1 )it 2 mm Fif Y 35, 2 F
WREEAEH, HR 30 em B AR, 7B FERERIN 1 om JB
HAERD , B K ZE LB AR K B 60% , K2
EHEHN 1.0 mg, MRIFF 45, %% 1h i 30 mL
g7k, 21t 10 IR, v SE 5 W E ST 3
B, 3 I 45 B -3 ROk B AR 2
1.4 3EFnok fp T O AD R A48 75 %

BRI 13 15 g F 50 mL HZEBLOEH, A 9
mL 7K , 15 mL CH,CN $28¢, I% € 1 min; HIA 6 g oK
MgSO, F1 1.5 g &7k NaAc, i®Ji€ 1 min,4 000 r-min!
B0 5min, U1 mL BWERTF 2 mL B.0EF, A
50 mg PSA F1 150 mg J&7K MgSO,, I®JE 2 min, 8 000
remin” B0 5 min, BUEFGT 0.22 pm B, RRHERE
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3T TEIR BRI A 1 s 2 TR, R T
Al B R EEUN(<3 o), JRIUET AT -4, A 5
mL ZFEF1 3 mL 7K, #&HE 1 min J5IA 2 g oK MgSO,
#10.5 g oK NaAc, HA#AE X AHAERF I,

KA 0.22 pm JERES , EEHERESTHT

VOAH (T 2 1 < T SHAH O B B /K =75:25,; T i 1
mL+min™'; VP-0ODS 1+ (150 mmx4.6 mm ) & 3%4% ; 1518
SR BT K 243 nm; FERE R 20 pl,

LR EGERAET , T IASHR7E 0.05~5.00 mg-L™?
WEVO N 2 RIS e R T RN

y=56 896x+54.826( R*=0.999 9)

TR EYGRE S R 15+, B II—E & T
MRS B, (SN BE 435028 1.0.0.1 F10.05 mg kg™,
REWAJE, ¥4 0.5 h, %18 FiR 7 B2 Ul 2 , 5
MREE 5 ANER . FHEIBCES IR 96.2%.93.7% .
86.1% ,RSD 43514 5.53% .4.51% .1.97%, T THAG Bk
3 K BR 4 0.05 mg-kg s

Fi B Sk /KEL il ¥ B 4 1.0.0.1 A1 0.05 mg-L™ fy
T AR RE , 5 0.22 wm SERRJE , BRI, 3
WE L K3 E 2R 535124 101.5% .96.8% .97.3% ,
RSD 43514 0.21% .4.53% .0.77%, T A Bk 7K
A6 H FR >4 0.05 mg L,

2 HRESH

2.1 T Mt AT R 7E 1358 R A IR BRI

TR, T MLAD s v 5 AR 24 h
Ja , R i s 2 S (IR B 2R >25% ) , 3 H AR At #2 P i
A RBLT Uk R A W o0 K F AR T A B R
P4 AR i o ST st KR %) T B P b M €21 L 0
FE , HIE T AR A B A AR S KA T IR A ik
AU/ B o T N bk iy - S i B 82 ] FreundLich
TR, T

C.,=K,xC™
K :C IR & &, pg-g s Ko 3B
WA, mL-g™;1/n Ry C, 55 C. RRAMERIZE;C. H
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Table 2 The results of the soil adsorption experiment

HHSRN M R KjmL-g" K/mL-g" AG/k]-mol”
Wt y=10422:"%' 09231 1042 13535  -17.86
Bt y=27443F 09556 2744 22131 -19.08
it y=37724"%% 09277 3772 4159 -14.94

R B ST A KA R AR 25 VR, g mL

TR RRTE 3 b A 35 A R R 2R A S B
¥ 2, AR 2 POl LIE S, THLASWAE 3 fy + 3
F F R 34 38 57 . AF A FreundLich W% JH 5508 7 72 .
W B B Ko e 3R AR 25 B BE T 3R 55 , Ky
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2.2 T IR R AR R A0 R B TR IR

TR RRTE 3 o - 35 G AR SR A R B A
I [ B F35 3w, X T I AGRAE 3 b -4 g
W BRI 2R AT LAE B0 55+ IR R X AR
B RG + AFRCR I B AR TR E A+ 2
VB TR X T Ek A bl ) R R P e , (RIS UE B T
TR WARZE 3 3 o 38 v R Sy T 335 R A

T P A b P A S [ R A 45 SR BT LA R
H 3 1 RS + B B R R F 75% , 7456 T T
FEHIAER, BP0 5 B A 0 [ i e ) Ak
o AMTHEFEFERZEH T LRAZEMN, MK E
BIRE 2%BIRARESS, AHERRS FMLHak
el K AR BUR R (AINA—E BRKE, 9K
FE N POKIEE  FAEVERIAGBRA e
BRI TR, KBZ WS ™E, AR S &
BRI FORE £ K & BB RE S i, R T
e 5 B AL B A, BB R AL, I AR
KR 280K, BHIER 5425 B il Fg
L RBGCRE S . AR A2 SRR,
Fi 5 mL ZFEF 3 mL /K4REL, MARIKREHEZH,
I HRAEMIGRTE 2 5 EHARI, H3EE &Rk TS
BEf AR A, KRS R S B K, 2 R
ISR AR A R A
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Table 3 The resulis of soil desorption and mass balance experiments

R /% /% Hi+/%
TR e BT mfh e fHTR e
0.20 1271 50.69 2222 9137 3.53 78.85
0.40 19.62 63.91 3451 77.66 7.95 9334
2.00 4154 87.32 27.04 79.19 13.96 110.33
5.00 3172 73.61 33.59 80.37 14.15 104.72
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Table 4 The results of soil TLC and column leaching

/%

R BUREB/em Y Wt .
TEEEREN  0-33 75.52 77.08 103.28

3.3~6.6 12.67 ND ND

6.6~20.0 ND ND ND
AR 0~10 94.12 87.90 102.77

10~20 ND ND ND

20~30 ND ND ND

W R ND ND ND

. EHEENREY, %85 3.3 cm ¥ HHEERIY N 6 K,
6.6~20.0 cm BERHET 430 4 Bt (BIRE AR

2.3 T MLASRTE 58 R R B I R

AR 257 S BB SRR A5 MR DA O
T KI5 G XU R B2 . T ML BHrE 3 P iR RS
Bt SR A R ISR 4, 18 R R R AL
P, 4R A9 T MERERk A TERD 1WA A 0~3.3
em B (BIASFER),3.3~6.6 cm B & B A MATE R
1/7; FE 58 - F0RS LA b, T A obk K43 7 7E 0~3.3
em BEo I TFRER ORI RO EA S HIA, R RERE
5% R 7E 0~0.18 VLN AEMIE ISR (K 4)
KU, T HERRETE 3 Fb a5 R e+
B _EJZ(0~10 cm B2)o

LR EPrid, T SRAERD £ 4 DR AR B
PRI AR SS , —J7 R T 3 A 3 T T itk
ML AR AT — R B WA 5 55— D7 THG, T RS RTE K
R gk BE AR ARG, 7K R 38 2 1] 2 BC s R A KR 0 G
ATREMEAR DN 3 A AR R ERA K, H
SR T ek P AR . ) S0 T BB BE K

3 itig

3.1 T LMD RKFE T R R AR B B RE

IR A AR S Bk R A E RS
Bz — ARG ARG RN, BT AHE TR 2585 1 S
BRYRERE SHLE . = A BB ALE /N T 40 kI - mol™
I, B M, 2 AL AR S R 2
Bt B AR AL B S AL M R SR R AT A T X
IR

AG=-RTInkK,
XA :AG IR A AR R, kT mol ;R N EE/RS,
TRHEE, BUEN 8.314 Jomol K5 T LA NHESE ;K.
o AE LR S B FOR B IR, mLe g7

T kR 3 F - EIRE B B BERT L AG

FIFHR 2, Al LAFH,AG B T, U AR MHE B &
WA RIS, AG /T 40 kT -mol ™, BB IR i 7 XA
L/BELI
3.2 SN T LIS WhTE 358 R Bt R M I R 3R

TR YR AR KA A
ZHARER A R B A A S AR 24 A I B B
BES K 3 T MR R K, 5L
RV EAAE SRS T e, HEDN R MR R B A
ZHE,

X FARZG R R , P 2 OB A LS
A2 W B AT Dk B O A LR SR 2 2 J]
PRI T ATV SE AT psee ) gk AR B T
Pofr Az e AL A BIE ISR 456 3% 1 PEUREM K, 8
AT LA K B A LSS B A3 A 38 K
o T MMM A ISR, AL e T 208 M
ARSI, S3AT U R A HLBE & X T ik A ek
AR BT A — R B IR

TSRO B P R E R RER A, £
RS LA MRS ST R IR R S AR 24
LA 0 B W R P R &5 B, T I AR 25 14
U T BRIE R , -3 24 B M A . A
AIREE AR, WA R R K, fES ok & B2
—EMRM . GG B3O TR A R BT, YA
SRR B T IR A IR A T O R

-5 pH 5 FH B T Bt - S i 1 BETF
W RLE RN R . @ pH AL, K25 H =
T, JEHT T8 1B KA HURRAR 25 Wt , pH (E R
Wi B R, 55 T ML MR A S5 44 AN B R A AR
3 Fhoh i) pH EAEZAR/D, T it A ubre i 3% pH
{ELYEE Rl PN R PR ARG AE , PRI EA O 888 pHL X T it gk
WP AN R . T AR 43 B 2, oy T
SERITEVE W XE LT S BH B TR A BT e IR
A, IO PR A B RN T A e £ 3
HRIR SRS B R R o

4 ZEig

T A BRAERD t 3 FORE £ b AR BRE R AR AT A
Bl FreundLich AR, WRFHH 2K K, 43 51H
10.42.27.44 37.72 mL- g, #ME(ILA RGBS 24
PR RIS Hhof 24 1 38R B 5 4 Rl b,
TR RAE D = AR A B, 7E 33 = FIORG £ o
SEMR o T AR 3 At 13 rh A I B R R
W, W B F BB R FU(E, H/NTF 40 k- mol ™, MR B 5 5K
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B AR A RN, RN T AR 1
IR A A ) T 2 DR RO - S LB M R
R, BT T AR T B 2, A R AR
BRI pH X R AR RN K

& B ARG IF L TP v ) R R 25
Te T PR S AHIR R A SR R AR, T it bk
7E 3 PR TR R S A B B BB R B,
VX o T SBRAG R Mh S T MRS ATE K P G
f B R SRR I, SR IEMUCN, T
EE P IAROR T 7K AT e BB AR /]
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