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Effects of Sodium Dodecyl Benzene Sulfonate (SDBS) on Uptake of Aldicarb by Sweet Potatoes

XU Jian, DAI Shu-gui

(College of Environmental Science and Engineering, Nankai University, Tianjin 300071,China)

Abstract; The effect of an anionic surfactant— sodium dodecyl benzene sulfonate (SDBS) on uptake of aldicarb by sweet pota—
toes was investigated using water—culture experiment. Eight different concentrations of SDBS (from 0 to 1 000 mg-L™) were
set in the experiment, and the results showed that SDBS could inhibit the uptake. The totally toxic residues (TTR) in sweet
potatoes were in a range of from 28.55 mg-kg™ to 3.43 mg-kg™ while SDBS concentration varied from 0 to 1 000 mg-L", re—
spectively. The extent of inhibition increased with increased concentration of SDBS. Kinetic experiment results for 25 d indi—
cated that the inhibition occurred at each sampling time, with lower concentration of aldicarb in sweet potatoes with SDBS,

compared with no SDBS. The uptake amounts of aldicarb in sweet potatoes were correlated with the linear equation, with a

correlation coefficient of over 0.85, and the slopes of the linear equations declined with the increased SDBS concentrations.
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1.1 X5k

M600D ARSI (YOUNG LIN), FPD #5:i #%
(HP),393 nmS JE5tF, WA ATWAX B4
FE (A2 0.53 mm, K 10 m, [ E R 0.25 pm), {7
TSk HERE TIRLBE 180 °C, K 23R BE 200 °C, FLFF
1 85 °C (1 min)—10 °C *min~" F #E—140 °C (10

min) ;AR H, 80 mL-min™ N, 10 mL-min™, 0, 20
mLemin™; B 2, SMRiEE =

A TR (K =3:1(V/IV), + ke FEa
PR (Al RO B R Ai AL TR AT ), 5050
RS B 10 000 mg- L IFWAEH . HEW (R
b R R KA 15~18 em) . 55 FRTRAY B il
(2 R Hoagland 05f) . HARE FRELAY LM 05K 1
AN

R 1 KEBEFBRBES

Table 1 Composition of the cultural solution used in the test

EIRERR KNO; CaCl2H,0 MgSO4-7H;0 KH:PO4 Na;EDTA
/mol « L 2x10° 2x10° 1x10? 5%x10™ 1x10™
(i34 H;BO; MnCl;-4H;0 ZnS047TH0 CuS04-5H,0 Na;MoO4-2H;0
/mol * L 1x10° 2x10° 1x10° 2x107 5x10°®

1.2 EIFEBS
1.2.1 SDBS ¥ B 5% H- S MR IS K gk 1) 52 ikl

WE 8 MNBENE, il 1#~8#, TERAYEEDHR
HINA 300 mL 35580, JF HARYK I SDBS W JE R
0.10.50.100,200.400.700 #1 1 000 mg-L™", }EFk
R IR AT AR E A 10 mg- L', FHFR ERRR A
W) pH 2 6.5~7, BEHCOR/MEAL (g Ry H 25 1
BT RDE T BT R — 8 (A A
T TR, B 2 d He—WRIEFRI, LR SR 10 d
JE RS
1.2.2 AR BN

TECR/INAEARL e i H 8 R 7 — ey
300 mL 35 FRR AR, B 7 PO —4, it 3
H ,MKRUEE SDBS ¥R 0,50,200 mg- L™, FHHER
VAT pH HZ 6.5~7, W IR MR B E N 10
mg- L M ITER IR Y 1.3.6.10.15 2025 d HURE,
2d i m—E K, DIAhFEZE R S BN K o
%o
1.2.3 FEAIFE b Ay A 38

HCH AR, PR WP . ] 100 mL VRS 4RHUR
EERIE S LIRS HI 2 h, LA 4000 r-min™ &0
15 min, &P 100 mL IR A $#EHOR IR ZH 1 h,
B BT LI, TR 75 ke 1% (0.06~0.07

MPa) 46 £ %) 50 mL, fiIlA 10 mLO.5 mol - L™ #h AR, i
30 min J5H 10 mL A BB R APUAE, HE
PR NN 25 mL "B AR A 3 IR, A
PR B ER A Y 5 mL, BB B RS 755 N, Wi
T, A 1.0 mL N SE 2555 #,i3F GC-FPD1 uL
WSE . BAFEIIVE TR

2 #R5W®

— Bl A TTR (Total Toxic Residues) & 2 7~ 4
I8 s IS APR T s BN, = 38 22 143 K B I
BRI K IR AR Ak Ay DA 3efs I ) ok 3, i K
JBFREE TTR o] Lg% F R 31H5.

TTR=C,+0.922xC, + 0.856xC;

H, € Co C3 AN R R . 1ofs IS ST AR 3ofs K J
A FE,0.922 T 0.856 431l A 3o 2K Ja 7 AR A1 356 2K
JERARAE A Ay iofs I IR ) e e R

2.1 SDBS iR B X4 H 2 RIS K B R 22 i

HEAE S5 ANRIHE SDBS 1386 K B i b 1
F% 10 d J5 , H R R I a M Es R L35 2.

10 d BYS2ER 45 R T SDBS Xt H 20 e K
M VR R OF ELRE T SDBS W A3 K, H 24
PARAA P 114035 I 3% B Wk BE AT, R IR R A il 4 P 44
# . LA SDBS ¥ JE (1) 5 FHXTECA RS AL FR , TTR AR

%2 10dFAE SDBS RETHEBERE N KGHIRE

Table 2 The pesticide concentrations in sweet potatoes after treatment with different SDBS concentrations at day 10

SDBS ¥ J%/mg + L 0 10 50 100 200 400 700 1000
K /mg » kg 12.80 9.46 5.31 7.46 4.01 2.09 1.41 0.92

K T B/mg + kg 16.17 17.62 14.68 5.92 6.07 8.47 4.44 2.51
55K B /mg « kg! 0.98 0.62 1.30 0.59 0.59 0.48 0.42 ER oA
TTR/mg * kg™ 28.55 26.23 19.96 13.42 10.11 10.31 5.86 3.43
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Figure 1 Relationship between concentrations of SDBS and

totally toxic residues (TTR)

M1 AT DL E A 1 SDBS ¥ B Y 3 A6 H
BT IR IR ] . HEHE AR TTR 5 SDBS
YR PN B AR AR AR I P 2R DG R HOC R
HiKF) 0.969 2, HFEIMLIE T2

C=-11.178 1g(SDBS]|)+37.426
AT LLATO 24 SDBS M EE R F] 2 229.4 mg - L A,
ST KA R 5 A A ] 35 S PR L AT
R — M2, WSS, i REHT
SDBS ¥4 0~1 000 mg- L Z[H]

22 HEKhELW

T KRR T RSB N 5, AR R 8 AL R
BB ofs AR 285 v v s ST AU 3 2K
B BE#R A TTR, I LUBURER RIS TTR A
B AR 25 R A 2,

& 2 AT LA B A Y SDBS X H 2 i K
BN HIVE R . AE 25 d SCIG HL, B B[R] A RE K A
WIRI P &4 SDBS, HEH ) TTR #B% LT+
a3 TRV SDBS WY, B SR AE ARV B2
KFHA SDBS (K% ; SDBS #JE A 200 mg- L iy
VWA HI/E FHA% T SDBS )N 50 mg- L AUV
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Table 2 Totally toxic residues ( TTR) in sweet potatoes with the

variation of time

25 d 2GR, T B KB SO 52k
PRI s BT AR, AT LU N T 5 R RR .

C=kt+m
€ 9 H R TTR WREE sk o4 HEE AR R WAL
1 RISTE] s m R HRR

A SDBS #eJEE T ORI 3,
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Table 3  Bioaccumulation equations of Totally toxic residues (

TTR) in sweet potatoes

SDBS #/%/mg * L ik k HXERY
0 C=1.112 4t+11.89 11124 0.9118
50 €=0.904 4t+8.00 0.904 4 0.854 8
200 €=0.483 81+5.88 0.483 8 0.854 4
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(1)SDBS 24 il H S W e ok K gl , I H B &
SDBS ¥ B (34, VR 4R . /K KE 10 d 15858
ZEW 1E SDBS 4 0~1 000 mg- L™ JEE P, H 21k
PLENES IR B (TTR) W C 5 SDBS WX R
N

C=-11.178 lg(SDBS|)+37.426,

(2)25 d A KSR EE R LV, SDBS 7E 414>
SSUAE B 2R 0 1 S0 A TR
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F14) 671 T R

SHE

[1] Liu G L, Dai S G, Qian Y and Gan Q. Influence of SDBS on degradation

of aldicarb in surface soil[A]. Preprints of extended abstracts— Symposia
paper presented before the devision of environmental chemistry[C].
American Chemical Society, Orlando, FL, April 7-11, 2002

[2] HUbE A IR X0 R, K HE.SDBS KB HH RN K ML Ak
PRI SE MR . P R R AL 2002,22(3) : 193-197.

[3] Dai S G, Liu G L and Liu Q X. The leaching behavior of aldicarb among
complex pollution system composed of surfactant SDBS and aldicarb|J].
Water Air and Soil Pollution, 2001,131:119-133.

[4] AR, 5 X0 Bk HEARZG B K EAE P T AR

(1A FREE LR, 2002,21(3) :248-250.

[5] N il P A 24506 IRy M R FH AR 3R R ST R AR (D] R B T
REEWEFSE A 5lkag 3, 2001.

[6] WAEAT:, EWe¥ | BT I0, AR5, RIR A w HLFROX /N MTRR AR 2
LICR MR FREERL A4, 2001, 21(3) :333-337.

[7] Zsoldos F, Haunold E, Effects of pH changes on ion and 2,4-D uptake of
wheat roots|J]. Physiol Plant, 1979, 47:77-80.

[8] A, PhE S, XU R, B A, U RS Yk AT T I L
ASRGURARI IR PR S 45,2002, 15(3) : 1-4.

[9] Roy D, Kommalapati R R, Mandava S S, Valsaraj K T, and Constant W
D. Soil washing potential of a natural surfactant [J]. Environ Sci Technol,
1997, 31(3): 670-675.

[10] Deitsch J J, Smith J A. Effect of Triton X—100 on the rate of
trichloroethene desorption from soil to water[J]. Environ Sci Technol,
1995, 29(4): 1069-1080, 1995.

(L] ARA 3 R R KA ALY G e 5 A B S (0] IR Rl 2k
J&,1999,7(2):65-71.



