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Abstract: Emergent treatment of source water polluted by representative herbicide molinate and ametryn was researched. The results indicate
that activated carbon adsorption and prechlorination could achieve high efficiencies to remove the herbicides. The pseudo second-order
adsorption kinetic model and Freundlich adsorption isotherm model can be used to describe the adsorption process and the adsorption
equilibrium of molinate and ametryn adsorbed by powdered activated carbon (PAC) in raw water respectively. Either molinate or ametryn of
about 200 pg/L in water could be completely removed by 40 mg/L PAC. The best PAC adding point was 20 min before coagulation. The two
herbicides were easily removed by granular activated carbon ( GAC) column (20 cm high) which can be the available supplement of PAC
treatment to strengthen safety. The Cl, dosage of 2.5 mg/L could oxidize the two herbicides completely, but the chlorination products as well as
their toxicity need further study. PAC adsorption combined with 1 mg/1, KMnO, preoxidation didn” t improve the removal efficiencies of molinate
and ametryn. The effect of PAC adsorption combined with 1.5 mg/L prechlorination depends on their adding sequence. When source water was
simultaneously contaminated by the two herbicides both about 200 p1g/L, the PAC and Cl, dosage have to be increased to 50 mg/L. and 3 mg/L
respectively, then both herbicides can be removed or oxidized fully.

Key words: source water; emergent pollution; molinate; ametryn; activated carbon; preoxidation

ARRCH: Cmolinate ) A& — it B 6 A5 FH PR 1) 328 4%
PEBRBLH, A& 25 CAE R EVF 2 M X AT H 248 75
Y[ 53, TRAR /I AR 21 (1 R ROH: o i vk S s
100 mg/Lr =¥ R R ICHAE Ny & — B p 75 AL
EW, BRI B LA PR sh W) 2 A 71
AT A X H AT AR d kA 2 g st 3B K
1t Cametryn ) J& = A K B H 77, A2 5 /R
IR B 551 . Bocquené 2L 9 % N 5 K AE
FEJE 5C B 11 Galion ¥« Francois J8] 1 Cacao 7] 7K H13%)
BEA HY , McMahon 250 BJF 5T 2 B0 35 K 1% m] 6 L K
AP Mary J07 PR b L R ORCHE R S5 K 34 Y 2 A 1

JRILE 1.

IR T 25 KT FH A v 3T A R 4B SR IR K R R K
JRPEN KK TS A4 L, K] T ERGHR
FEH G D BE T 1 . X T K IR G B A5 ) |l 2 - 3
R, LU R T 200 &, Xt 2R E 2
FKT B BIAR AR, 1 R 7K Y 7K 5T 5 4, i I
Y5 B8R : 2007-09-07; 1&3T H 88 : 2007-12-22
HEW B VLKA BT A& R TR H (BS006039); “ +— .7 [

FRHE AR H (2006BAJ08B06) s FE 5K = B AT 7L &
JEHRI(863) 1 H (2002AA6011305 2004 AA649410)
TEZ BN MRAETE (1983 ~ ), 2, Wi o A, EBF9E 5 1) Ak K

AL TRE A, F-mail: chenbeibei2001 @ 163 . com
* JHIHEER A, E-mail: gaonaiyun @ mail . tongji . edu. cn



2494 7N 58

F} 2% 29 &

JKAREE T2 A Mty . [ P A0 3R 56 BF 50 R 5K B
Az g AR, 5235 YK UK 80 R T 8% e K
Wy T2 Hae LBRAKTHIDE 20% ~ 30%.
Ormad Z57 W 9T 36 W, 224 TR BE R B R AR 504 10
~ 40 mg/LCEL AL T, 3 T 20X 551 ng/LEIAR K
HEERBRFAN 15% , X 500 ng/LIF5 Kifr L BRE N
15% ~25% .

TR, TRARTE 5 G IR WO B0, Ak 2528
VIR G e AN w] AR — K7 1. 24 T e B
FRIR, DUHE A 0% 28 IR SR HA B ) 48 0 25 v
Pt R K K2 Ak F 9T L B PR U g b 2L
AR S ELIX 2 Fofr B2 ok A0 AR 24 SR IR 8
VYA TR, 5250 by Je vk 5 38 158 1E 200 pg/L
it

1 #MR57%E

1.1 SEERA R S5
TAG-2 R4 T 5t 52 56 10 A Culb PUTE e B
LA F]D, 500 mL FEM A1, /N IEFE (K 50 em, BHAT 3
em) . 75 K, A KCH:, 1 [ 2 42 B 2B 7 1A f R0
PEIR CoR BT 2D, L U HE 0 I | A 7 FR RIORE 3
TR ZI15 i RO 8 i A (i3 LC-2010AHT), 2K H
shim-pack VP-ODS 415 E(150 mm x 4.6 mm i.d.) Wl
SE 75 K5 R
1.2 WFFUR S B i 7K K 5
KRR F5 KX 2 FiA 210 2 A0k o W
1 SEH R A VTR YL B JRUK A AR TR 7K, FE7K i
%< 2.

®1 AXESFTEHEBEYLIERD

Table 1  Main physical-chemical characteristics of molinate and ametryn
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Fig.1  Adsorption curves of molinate and ametryn at different PAC dosage
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Fig.3 Pseudo second-order adsorption kinetics curves of molinate and ametryn at different PAC dosage
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Table 3 Kinetic parameters for molinate and ametryn at different PAC dosage

L/ PAC )% /mg* 17! q./pgrmg! ky x 10?/min ™! = q/pgrmg! ky x 10*/mg® (jug®min) ! 2
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Fig.4 Influence of PAC adding point on molinate and ametryn removal efficiency
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ARACH PR AL B R ) A T2 ie
(SRR, DL P 8. AR Jewell 25 AF 5% 42 W R JOH:
P BB LR R 3 /0 B, 58 AL F) 8 P 5K A A R K
HESEBRURT BEXS At A 5 £E (0 35 1 R O S )

A= 8y, AT AT R A A Tk
W

Lopez 25" W5 R WA 4E 20°C, pH = 7, ]V i 11
N 48 h, F5 KIF I IRETRANEE L 4 0.05 F10.05 x 1072



2498 7N 53

F} 2% 29 &

i %
N—C—S—CH,CH; —> N—C—S—CH,CH;

8 ARKRMEHIEIL=H

Fig.8  Chlorination product of molinate

MIZEAT R 75 K 5 IR G IR WE L S N TR 1 4 FhAT
A AR B iR T S LK, B 9. 3K L
Tl 400 (0 B AE WT BE OF AN E T 55 K oA 5, 7 2k

N—

— WIS

RIS 55 K g kg RAT AR, — &8 5 T
PGk, A B Y. A2 4 B AT AR A 3 T R BB 55
Wy, 1 A REREE AT, D S LR T AR BR
R 55 Kk Uil e JE AN BEAR

PG A AT A I 25 B OR RO 5 35 K g, 24 el
WIUH A E 73 )02 173 g/ LA 208 g/ LI, 3 mg/ LI Cl,
RIRPK: 2 B 4= 3 A Ak 25 Bk . (i 10 mr 0L, ¢, X
TR I TS IS 2 5, LT R R AT

- -

HN HN HN HN
N O (¢} N o N
N I\{>—S—CH3 R N>/_ \>—§—CH3ﬂ> N>/_I\{>—+S—CH3 R N>_ \>—o—$—CH3 SN N>/_ S—on
=N =N =N =N o N
HN HN HN HN HN

)7

- -

9 FREMENL=Y

Fig.9  Chlorination product of ametryn
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Fig.10  Removal of mixing pollution by prechlorination
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