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Abstract: This study investigates the adsorption behavior of organochlorine pesticides DDTs(p, p-DDT, p, p-DDE and p, p-

DDD) onto organo-diatomite (OD), which was modified by Cetyltrimethylammonium Bromide (CTMAB). The strengthen

mechanisms and optimization design of the adsorption process are also discussed. The results show that the cationic surfactant

could change the Zeta potential, BET surface area and hydrophobic characteristics of diatomite, which lead to the better adsorp-
tion efficiency of DDTs. The adsorption efficiency of the three DDTs onto OD follows the order of p, p-DDT>p, p-DDE>
p»p-DDD. According to the value of R*, it can be concluded that the Redlich-Peterson model fit best for the adsorption data.
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Table 1 The related physicochemical properties of DDTs

and surfactants

BERBii A ERE IR LK

et EEEN (g/moD)  (mg/L)  (log Kow)
p.p DDE  CrHsCly, 318.03  0.12¢ 5,700
pop DDT  CuHsCis 354.49 0,025 6. 36
p»p-DDD CrtHioCuy 320.05  0.090% 5. 50P

CTMAB  CisHs3 (CH3)3NBr  364. 45 13 000 —0.48

7 :a. Howard and Meylan(1997) ; b. Schwarzenbach ez al. (2003);
T=25+0.5C,pH=7.0.
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2 WHEE MM 2ZHEABE 1%.
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R, A R Y Bl L B AR AL W8 T AL
TRFR.

MW A HLSEAR 2 )5 - ke 4 0 L 2 T AR 43 51
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Table 2 Main surface texture characteristics of organo-diatomite

FLBEL DS DSY CDSY CDSY-5
Sper(m?/g)  0.4332 0.713 8 0.6038 0. 5856
Vwi(em?/g) 0.001 148  0.000 353  0.000 555 0. 000 585
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Fig. 1 The variety of Zeta potential while adsorption by
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Fig. 2 FTIR spectra of diatomite, organo-diatomite and

surfactant
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Fig. 3 Amount of DDTs adsorbed on differently surfactant

loaded diatomite samples
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FS KA L KA T R B Ak 25 RO T b
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N o BlZ BEAK W] fig & i T DDTs LAXZ 85 f 15
BTk e A R T I 5 R 43 TR] S AR
I BT =2 1) B HE R 14 % 800 B R R B (Lemic
etal., 2006).
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HUAESE - A B 4% 0 S R B i s 2 DL b
SR L A5 3 R BRI o A e X BN JBR  R BRF E: R  BR
FEAT Iszm il 6, anfE 4 fiow.

A&l 4 v 45, DDTs [ W B pih 28 52 30 0L 1 1%
T AL o BRIV 6700 £ B W o e o 2 WA T 5500 7 i A
G RTS8 T AR AP, (LR AT 700 e 2 P 2 v 5 2 B &
FIGRIFABIE FL 1 0C &R L 3X 52U 1y 45
BRI A (Dakovi et al. , 2003). Horr BAf; 2 1
IR o p-DDT 850U B A He A R W B 2 0 e />
W R 5004 110 ng/g i 10. 00 ng/g; AH [\ Y 4514
T HA 2 Folr DDT A 5 I B A /N A B2 D)
k1 63. 26 ng/g Ml 7. 84 ng/g (p, p-DDE) L K&

5537 &
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Fig. 4 The concentration of suspension versus amount of

DDTs adsorbed and adsorption index

51. 36 ng/gH1 7. 89 ng/g(p, p-DDD).
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P> p-DDD(58. 17%0). 854 1715 v, ek e £ xF
P+ p-DDT W Bt & 43 K B8 F p. p-DDE Fl p,
P -DDD (R B, mlHE W, oot k3 - 0 ML
25 AR 5 B AT B3 T R B (Ko ) %6 V1A
K WP BT A Ko (R 55 o U0 3R FRR T2 ) T B 4
G PR 43 BCAE FH T A 350 1) el P ek s 3R 1) L
A R 1A SR E R Y p, p-DDT 1Y K,
}6. 361 T p, p-DDE Hl p, p-DDD B K., i {H
5. 701 5. 50. X —$HE b 5 AL H  p, p-DDE Fl
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i A A TS S EOLE 3,

Linear : C, = M+ KC,, , (D

Freundlich : C, = KC% , (2)

Langmuir : C, = KC,M/(1+ KC,,) , 3

Redlich-Peterson : C, = KMC® /(1 + KC%) ,

(4)

Hrr . C, Ry 5 T it b W B A e K B BT 3 (ng/
2).C,, Wit iE 7w DDTs ¥ (ng/L)
K W B # 50 (L/ng) s MO E L (D~ (D JF
9 Linear, Langmuir 1 Freundlich HAH L, &
FH 5o A %t 42 ). 1M Redlich-Peterson ) &= 32 16
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Table 3 Adjustable parameters and correlation coefficients

for various isotherms

Parameters R? K M B
p.p-DDE
Linear 0.98 3.92 —9.48
Freundlich 0. 95 0.72 1. 66
Langmuir 0. 90 3.85E-10 7. 79E9
Redlich-Peterson 0.99 96. 7 0. 005 2 3.12
p.p-DDE
Linear 0. 97 3.97 —22.81
Freundlich 0.98 0. 74 1. 42
Langmuir 0.92 3. 41E-9 9. 29E8
Redlich-Peterson 0.99 7720.28 0.000 09 1. 43
b, p-DDT
Linear 0. 99 4. 01 —27.27
Freundlich 0.98 0. 67 1. 43
Langmuir 0.93 3.9109E-10 7.99E9
Redlich-Peterson 0.99 488.95  0.000 61 1.74

JAT IR iy B4 Langmuir 1 Freundlich ff 5tk
FRIE B ZDANRE S8 2 F IS 9 35 647 A 400 0 i B 119
.

3 3 7 R? i{E 7] 5. {di FH Redlich-Peterson
BEARU DDTs 10 Bt B A TR AT, R {3358
)T 0.99, HemFHA 3 Fps, i85 Linear,
Langmuir 1 Freundlich # %I #H [t , Redlich-Peter-
son HE B 4 M ] T 4 34 o M A s O K PR &
DDTs 5 Bt 47 4. B T Redlich-Peterson 4 %Y B
AT IZ MRt T 22 00 T2 IR (2= BhAY
4, 2010). ATHEINAS 2 LR 4598 - o feE v 1 o R
DDTs i BEA77E 5.0 1 J= W Bk ek A » ] P P Bl
EZ = Py S

3 4k

(DIEFLHNETE  Zeta A A BET F 2 2L
B S IS T 0« R v - R B T B K PR
S KB 7K 2 R AT RCHRE o e o = T A LA 1 e
AR, el oot e, ke 0 e AR T . Gk
BH DO R g LA S0 T B

(2) 35 He e et fik i % DD T's 1 R i3k
I R SRl A 2 B 25 » ARFFTK: CTMAB (1)
B e B 563+ 10 mmol /L.

(3) S5 F A, W B0 A v JBE X DDT's 1 1 i i
2R PR L R A BT R B (A D Y B
5 W RF R0 %)l 8 T AN T 2 5 T MR R 590 74 B A7

W R ) 2 R S % AL e

(4) F5 T4 R e 1 1 (R® B % JE, Redlich-
Peterson J7 2R 4 1 FHUA DD Ts 7500 RE
R R 32 4 St = I e M e T X
DDTs B4 B i — 4~ WU M ik A%, B P53 5 2 A0
257 )= W R B A T
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