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Mutual effect of surfactant and soil organic matters on
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Abstract; [Objective] The objective of this study was to examine the effect of the surfactant nature
and concentration on the absorption of atrazine in various soils. [Method]) Six soils that contain 2.5 to 43
mg/kg of soil organic matter (SOM) contents were used. The surfactants tested included cationic, anionic

and nonionic types,with concentrations up to several times the critical micelle concentration (CMC). The
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batch equilibrium technique was employed to determine the distribution coefficients of atrazine in solid-wa-
ter mixtures in the presence (K, ") and absence of surfactants (K,). A three-phase model was employed to
estimate the partition coefficients of atrazine to the sorbed surfactants. [Result] The obtained results
showed that atrazine adsorption was enhanced in all soils in the presence of cationic surfactant (cetyltrime-
thyl ammonium bromide, CTAB) ,especially at the concentrations above 1 677 mg/L.(5 CMC). When CTAB
was used with an initial concentration of 3 353 mg/L,the K, values were increased by 2— to 26 —fold. The
effects of anionic surfactant (sodium dodecylbenzene sulfonate, DBS) and nonionic surfactant ( Tween-20)
on the atrazine adsorption behaviors could be classified into two groups with regard to soil organic matter
contents. For the higher organic matter soils (28 —43 g/kg OM), addition of DBS at concentration below
400 mg/L had a minor effect on K, , whereas addition of 500 mg/L DBS reduced K, to 37% —75% of
the corresponding K, values; Addition of Tween-20 at concentration below 10 100 mg/L resulted in a mar-
ginal change of the K, " values,and the ratios of K, " to K, varied in the range of 0. 95 to 1. 5. In contrast,
for low organic matter soils (2. 5—4.0 g/kg OM),K," values initially increased with increasing DBS con-
centration before decreasing at higher concentration, but the K, values were always larger than those of
corresponding K, over the whole concentration range examined; Addition of Tween-20 appreciably in-
creased K, * values at concentration below 990 mg/L,while 10 100 mg/L. Tween-20 could enhance K, val-
ues by 3 times. [Conclusion) Besides surfactant type and concentration, soil organic mater contents played
an important role in the effect of surfactants on atrazine adsorption in soils. The solubilization of the sorbed
surfactants to atrazine decreased in the order of CTAB>DBS>Tween-20.
Key words: artazime;tween-20;sodium dodecylbenzene sulfonate;cetyltrimethyl ammonium bromide
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2 Ifi % Linan 213 Red soil 4.0 4. 14 493 156 310 15.7
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Fig. 1 Effects of adding DBS on adsorption

of atraine in soils
g4 PR (R D ] WL, DBS X 4 8 W B 5%
FRAT RIS S AL A —E R, A
A AL & AR g B 0~500 mg/L DBS
e 4R = 0 5% L WL R s AE A AL R 1Y
3L A 0~400 mg/L DBS, + %} 35 & H (1)
W BFBE 7 A8 AL R K (1 5w 42 ) . (H I i 500



122 P LA BB K S SRR O

5 36 &

mg/ L) DBS BT - HEXT 35 it iy e b, 2,5 5
TIEAPU F BB GE D3R ek 2 DBS
DLBAARAEAE L % 55 25 T 00 19 45 B8 1 N W] &5 B DBS
o R B MG 0, T B E T R Y DBS $ T +
AT ML BT A fe B A 0T X 35 2 Y WY
A RGP ) B B v A Sy RORE B L B -
2 THI BRI AT 22 30T 1) W B A 1 5 - e B e ) i A
FHMS 24 DBS Jif e e B 4 v I VP T BB AT R
T B« 33 B W B A 0 2% 1T RN A AE T 9 W P i) 3R
T P 700 e R % 35 25 i A 3G TS VR A B 38 4, 3 3K
K, " Fifi DBS Ji7 5 i B2 (93 fin imi ms A 9di/h . 1,3,4,6
S A LR S R R s . DBS 1] R S 0 B AE A AL
J DT BRSO Y DBS R 4R i - b
(A HILBS 25 5, 309 50k X 35 25 0 U B R L (H R
Tyt A 24 LS ) DBS A BETE Bl A
M HL AR DBS Xf 55 2 B i MR e 7 a5 . ir bl K, © B
DBS Ji ik B 1938 in 28 AL A K 5 24 DBS i o ik B2 4%
{5 B VW R ) DBS R] BT AR AR X 55 2
BAE K. 28 K" <K,.
2.2 AERERE CTABWEXEE K, &I
MK 2 AT W, CTAB ¥ tR R ® R BN 1 677
mg/L(5CMC) i}, 1~6 5 + 8835 ity K, ¥
B (P<<0.05), K, " 4%k K, 19 1.3,13. 1,
1.3,1.8,3.3 fil 1.9 f5;2 5+ iy K, H BL B
BIINE CTAB ff/Mi sk E L 5 5 R, 5
EAIXT CTAB (W Bt K /NS RAR S 56 Fh 4
HhZEFEA K, N 0.31~2. 78, %Il 3 353 mg/L
CTAB(10 CMO BT K, " Ch 4. 4~8.2) & K, 1)
2~26 £ ARIE ] K, 2045/, £ W] CTAB
X 55 2 A B 1Y) TR A g

018 % s0il 1; .25+ soil 2; o35+ s0il 3;
—*= 45+ 50il4; @ .55 % soil 5,8 65t s0il 6

9.0

7.0

50p

RUHBAEBYL « kg™)

Apparent distribution acefficients

0.0 6.7 33.5
FH B FCTABRE R E/(mg - L ™)

Cationic CTAB concention

&l 2 CTADB Fltxt 4 ek j 55 2 defig ) /s
Fig. 2 Effects of adding CTAB on adsorption

335.3 1676.5 3353.4

of atrazine in soils

Brownawell 250 B 5% % B0, 76 14 2 W [ 59 3%

I, R MR AE R R E R R 1% ~10% 0B
BUBEH . WIS BTy 1 677 mg/L ) CTAB #%
358 4 W i, CTAB 2 3k + 38 [H 85 7 3¢ 0 &
(CEO 2. 7% ~7.5% . $EIbHEm , A5 K,
B BA o G e W B CTAB R REJE 5P i o i A
564 FrolROBLZ AR X 55 K v BE O KT IR
WA CTAB S fk, [N b, 4 e X 35 25t 04 Wi B 8
T3 BT I BT RV B CTAB X35 £ HAE 1,3.4
65 HH LM K, R, TEES 4 R EER

BLBT & B B A K
2.3 AEREZERE Twenn-20 JFXiE K,”" W
M

A& 3 7] I, Tween-20 X} 55 2 HEAE 15 | W2 fff
T AR 43k 2 28 (D XA HLTE & m SRR 2
55 1. K, B Tween-20 Jou & ¥ J& (19 3 fin i 14
KRB Tween-20 8§50 T 4 X5 35 22 500 WLt
M Tween-20 #J 4G =W E & 10 100 mg/L W},2,5
SR K, e B0 Ko B9 3 f 3.5
s (OXAPREFEE &S 1,3,4 F16 5 11,9
R B 50 mg/L B Tween-20 A] $i& 15 1 58 X}
FEREEM WA T K, sl Ko B9 105,103,
L2, 1.2 %5 Z 5 & Tween-20 J5i & ¥k B2 (9 15
K, e/ a2 Tween-20 i 4 10 100
mg/L I, 3% EHAE 1,3.4,6 5 LK K,° 405
MK, 102,100,104, 10 1 5. 45 515 Iglesias-
Jiménz I WFIE 45 R

—o—.15 % soil 1;——.28 % soil 2; 2 .38+ soil 3;

2 45+ soil 4;—e— .58+ soil 5;—=— .65t soil6
=}
L 40r
.2
G
23
. 3 30t
S5
ﬁ-’é 2.0}
B2
R Lo
[=]
- El - -
= 0.0
<Q- 0 50 99 990 5100 10100

HE207 B E/(mg « L)

Nonionic Tween20 concentration
B 3 Tween-20 JH i XF 4 HEWK B 55 25 B 58 1 (19 5% i)
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Table 2 Atrazine partition coefficients to surfactant micelles

(K,.) and sorbed surfactant (K, )

lg K¢

T il
e WER  BEE pae”
Determined Estimated
DBS 2.4 2.6 2.0

CTAB 3.0 - -
Tween-20 1.3 - -
= BRAEH.

Note:“—” means not available

i 2 A 55 TR I T B9 DBS 5K ¥ 18]
53 iC 2 80 K. il 7 45 2R 55 Nayyar %02 255 %
SR THIE S5 RAT 5 B 5 WK 9 DBS X 35 2 HE i 1
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