BH 2L,
35 % &4 + ¥ % H Vol.35 No.4
19984 11 A ACTA PEDOLOGICA SINICA Nov., 1998

R B2 77 WK B2 KR 7 1 158 O i — ok it
SREERANIE

XN A # O HFHK ITHL

(HTI KRR, M 310027)

8 OE ASUHTIT T B R 2 R ) R S (Imazethapyr) 78 75 W] 14 [ - A0 (8]
MR RS IR H MR ERM XM, &0 E . WERETEER MR EER +
SRR A LT K T pH AR . BATAE L8 AR -AR F T A Freundlich 7 R4
WAt E LA B XS BAR, 4 F oK FB5T T Bk S8 5 52 3 A 0 /B A ALEE, & Bk B0
SRBAMER AR EAERE, W E K TR A S A N RS R R A
a9

KERIE PR, e, TP

PESES  XS3

WEERGWIIZEA, RO AZG S RB 5 ™E, HEZABRE, AOUEREY
MIEFEKEAT, EREFBMEE N, 72 %0 5 0 38k B b fndy R4k, M
M7= A AN R, 393275 e ity 18R 7 A e ek, iR 7K Uk AR T Y 1 98 7 15 4
PR, BRUAANTE T3 R B BRIRAT 0 BRI T R AT & i, o 458w o 24 #) R Pt
B S A 25 7 IR P AT A3 MR EER R —. MR R 257 38 0 5
MR BT — B REEAET, R R AR GRS, o xd A 20 B
Bt R, — A& Freundlich 8% Langmuir U2 Bt 4 IR 28k ik . AR A< 2578 A 7] 148 1 02 Wit 471
HHATE MR, 8 F ML & T B R SRR B . AL AT A R R M LA AR R B Y
TEAE TR BT, e AR 32 e MR B L B 7 IR R T

WK [S-& H-2—(4- 7 N A4 25— AR -k e mk—2— 0 ) —3 -k i R ) 2 56 B
CyanamidA 7] 80 4EATF A W Bk ek B RPN BRE N 2 —, 2 B T EREY G, B X4
G HE R O A R, B T DABH AL £ B BR A S A VR T, AT PSR B RS R SR BB
B H G, ASCHFSY T BB R bk R TR N R R [ A b v S (R B SRR A2 AR, IR R
FZLOMEIEAL e X 17 SR, B Tk 5 + 8 R T 2 R E M B2 A ks L0 W R4
HIHLEE, R iz BREE IR HE T 6 A1, AR RIS 2 4, R BE BB K 3,

 ERARFEESFITE GAE% 39670420)
R B 1997-07-20; I EIE L B 5. 1998-03-20



476 + %

33
=

35 %

1 iR

1EE BB 58 WM i LB, S8 % R A Freundlich R %5 1R Lok k™ Y. HoP# A2 0
C =KC!'" 3 l1gC =1gK,+1/n lgC, ()
o, € TS B W 9 R B (umol / kg) s C O 1 i MR BR Bk 980AR + 35 e W Y R 2
(pmol/ L)s K » n NHFEIEF 4.
% B 25 35 2k — At /7] Freundlich R 434, {HE W % /5 T WM LR, X2 b T R B 1E
WRZ S 790 o T 8k 1 A W B O R R A, AT 2 IR RE TR AR R AR A T 7 A LR R
Wi, A2 M A R AT R, DA T IRBH R 5 M. BT Freundlich 4852 F R U8 I
P gk 5 VRGBS 3 36 1 56 AR, BT LA TR R R e R A BRSJ R  R  CHRE Re 1
B M i 438 % 328 ot 17 0L

2 LRE

2.1 REHE
Bk B 56 00 (99.3%) , i1 R B FUR A AR 4, TR, K 1.3mg/ L(15C), Z8E5 HPLC
2, AL IR o B il
22 MNERIEH
TR i (HPLC) , Waters 510 %4, B Waters 490 FI# /R0 48 5] OEAS 28 . i) B BUR 4L
3 M Baseline 810 {4 NEC APCIV #{#Hl 47, AN Waters p Bondpak C ,(10p)¢ 4 x 300mm
Srifats M shAH: ZB&/ 7K 70/ 30(V/ V), B H,PO, ¥ pH £ 2.5~ 3.0, Hi & 1ml/ min; #& WP K 230nm, %
At T KRR A R B B R0 3.87min, FEFTTEMRETEE A, =K MARER < + 4.5%, S BT T iR R
JE R LB FE I RE T R R
X7 4K Philips—PW1730 2, 1 Olivetti M—20 BALIEHI A C Ka bt £k FT—IR—205 R B
21 506 4, B 32 E Nicolet 23 @ & 7=; B0 ALK 12—21, F £ H Beckman 2 8] 4 7=,
23 #idtHERMTY
THBAFITERMN . . EF BEST R, ANFRE SR A R B R R, B R
&I
e AR v, X% BT M| ¥ World” s Natural Science Establishment $# f# # 2% i &
(Montmoriltonite) 347, ZbFEJ7 2 0L 3CHR [6].
2.4 DRp-R R SRS A ik
5.0g THRE L3P (< 1.0mm), i 20ml —EWE (C ) KIBKFE KR T s0ml K R LI OE .,
25 = 2C HEHHMIRTE 24h 5, LA 200001/ min <0 1 Smin, #E# B 5.00ml 2 # &, B HPLC W&
BHEN C s TER LB PR B 5.00ml ZIEAK, AURIRE 24h, BL AL, BCEREW 5.00ml 5E K E
C s FHEB-DE PRI 5.00ml ZEMEAK, RUCGHST. RHHE (C ) MEAR R (C) AT 313% T 05
C,=(C,—C)X20/5, (i NEBWENRS) (2)
C,=C,_  —4C +3C, _, (j=1,2 3 C = C j HHRIEBHKKE) (3)

sif sy



4 UG . B TR Dk B AR A o O R B AR S A R LR 477

F1 U T RAE S EBUER

Table 1 Physical and chemical properties of soils

T HHLR FERL A biAL A K4 pH ke
Sl OM. Clay Sand Silt Water CEC”

(g/ kg) (%) (%) (%) (%) (H: 0) cmol(+)/ kg
1 143 23.63 32.56 38.72 325 7.40 17.92
2 14.5 10.77 48.56 36.83 222 6.28 7.68
3 240 9.10 70.10 16.80 1.40 5.24 4.33
4 55.1 2.06 67.85 23.55 2.22 4.72 9.48
5 160.0 14.60 32.90 26.20 9.50 6.05 17.62
6 256.0 30.68 5.09 24.86 12.48 4.43 53.32

1) WE 7 ik WICHERIS).

2.5 5 RiEmE
FERESCHR [6]#1 & Na ™, Ca®t, Cu’', AU'EBETHRMKN SN A, REH R B SR, W 5ok &4
e B IR B FT-IR 2 3%, BR ST 5 WOk 17].
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3.1 | ERRMERE
WIS LE R K, BRELAH A N2 T ER B S BEAR 47 M AT & Freundlich 7 #2, Br8 A %
ZHILE 2.
R2 HKEREAELTEEBEMKFreundlich F ESH

Table 2 Parameters of the Freundlich equation Tor imazethapyr adsorption on six different soils

+i EIBA R (%) K 1n ’ k.

Soil 0C% pmol ™" / kg
1 0.83 1.67 0.78 0.956 201
2 0.84 347 0.55 0.991 413
3 1.39 047 0.80 0.995 341
4 3.20 14.56 0.50 0.995 455
5 928 1.39 0.77 0.997 15
6 14.85 31.48 0.63 0.993 212

1) K, =100K; / OC%

H % 2 A PR A N R E IR A B (K ) ZHBOR. KK, BWRE KEH
TE1% L3 b W B BB ) BR, TR PEBES . — A Do o B T R AR 2 B W, R R pH (A
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6>4>2>1>5>3, Hh e SHEARMLAEARENAINESTE, K KAXHEART
How 8, SO ok R R, IRAVURR R EERME R —. K R/NARUR B



478 +

i 35 %

WA AL RSN LT R B AR M R R ma Ol AT RIERAR K T B E
L EAMNZE K B X Z RN T K #9225, X — A 350 B S A AL TR o R Y U R A

EEEM.

Foh AR 2 KR EER R, LR R KA TE 1 E IR — E R R,
Wt REANRS &R/, HEK KEHFARR/D XEESHASEROMAEA

%, WK SRR AR ALELIL S .

B T & TRIEAR pHET, SKEE RN R Rl . Al I E %
B, Y pH EF &, W B C 3T B, 33X 3R B K R0 7 R 1 L P B RO, T A A B

300
Eet:
250 |- —+=!
—_—— 2

- —o—13
=
éA 200 - —A— 4
4B —s
2 g = 150} —0— 6
2Ex Xe—x
g B
2°  joof

sop-

ok +

1 1 L 1 | L i 1 1

FI1 o3 pH (B o R E A TR B £ 2 i)

Fig.l Effect of pH on the adsorption of imazethapyr on

six soils
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Table 3 Parameters of the equation for imazethapyr desorption on three soils

G T2 +i#3 ti%e
Soif2 Soil3 Soil6
(pmol) Kes i/ n % Kies b/ n % Kues 1/ n 5

20 1.806 0.818 0.965 0.865 0.650 0.955 37.32 0.447 0.855
40 2.351 0.649 0.983 1.439 0.458 0.855 66.76 0.306 0.852
80 4.87 0.497 0.984 2.833 0.383 0.993 108.57 0.269 0.884
150 9.70 0.335 0.983 2.788 0434 0.994 157.87 0.251 0.891
250 16.97 0.281 0.961 1.561 0.588 0.999 209.85 0.231 0.964
350 22.40 0.247 0.891 1.904 0.567 0.995 269.41 0.210 0.966
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Fig.2 Adsorption—desorption isotherms for the herbicide imazethapyr on three soils
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Fig.3 Infrared spectra of homoionic clays treated

with imazethapyr
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Fig4 Proposed mechanism for interaction of imazethapyr with homoionic bentonites
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Table 4 d(001) values for homoionic bentonites untreated and treated with imazethapyr (10~ "°m)

e F 4L S48
Cation Untreated Treated
25C 120C 25T 120C
Na® 123 10.3 12.5 12.9
ca™* 14.5 12.1 143 13.5
v 13.0 12.0 14.8 13.6
AL 15.2 123 149 13.7
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ADSORPTION-DESORPTION PROCESS AND INTERACTION
MECHANISM OF HERBICIDE IMAZETHAPYR WITH SOILS

Liu Wei—ping Zheng Wei Xuan Ri—cheng Wang Qi—quan

(Department of Chemistry, Zhejiang University, Hangzhou 310027)
Summary

The adsorption and desorption of the herbicide imazethapyr, (RS)-5-ethyl—2—(4
—isopropyl —4 —methyl =5 —oxo —2 —imidazolin —2 —yl) nicotinic acid, on vaious soils were
studied. Adsorption isotherms conformed to Freundlich equation. The K, values
increased with increasing organic carbon content of the soils. On the other hand, the
behavior of imazethapyr in the soil is strongly affected by pH and clay content. As
pH decreased, imazethapyr was more strongly absorbed, reducing its mobility and
plant availability. Desorption isotherms also conformed to Freundlich equation, but K dee
values were higher than those of adsorption and increased with increase in the
concentration of initially adsorbed imazethapyr. Through preparing the homoionic Na*—,
Ca’*—, Cu’* -, and Al’*—saturated clay self—carrier membrane and using FT-IR, we
studied the interaction mechanism of imazethapyr with the clay mineral. The results of
X-ray diffraction also revealed that imazethapyr can enter the inner layer of bentonites
and form complexes with the interlayer cations.
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