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Cosorption of Cu* and atrazine on soil

CHEN Cheng", LIU Ting—feng®, SUN Cheng”

(1.School of Chemistry and Life Science, Chengdu Normal University, Chengdu 611130, China; 2.State Key Laboratory of Pollution Control
and Resource Reuse, School of Environment, Nanjing University, Nanjing 210093, China )

Abstract: Batch adsorption experiments were conducted to investigate cosorption behavior of atrazine( AT) and Cu® on soil. Results showed
that the presence of Cu** significantly decreased AT adsorption on soil and the adsorption data of AT could be well described by Freundlich
model (R?=0.966 9). The addition of AT also reduced the adsorption amount of Cu? on soil, with reduction effect being greater at lower AT
concentrations(<5 mg+L™"). This might be contributed to the formation of AT-Cu? complex, resulting in a decrease of competitive adsorp—
tion. Langmuir equation was the most appropriate model for the adsorption process of Cu** under the presence of AT. When AT coexisted with
Cu*, the adsorption of both AT and Cu* was positively related with organic matter, which was very consistent with the result of single pollu-
tion. However, the adsorption capacities of both AT and Cu** were reduced by increasing ionic strength, whereas the effect was opposite when
AT existed alone. The adsorption amount of Cu* was not very affected by pH, may due to the complex formation and buffering action of soil.

Keywords: Cu®; atrazine; cosorption; adsorption; soil
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Table 1 Physical and chemical properties of tested soil

B B %

70 OM/g-kg'  CEC/cmol-kg™ R/ m* g pH(H0,1:1W/V) A% Fel/% Mn/% 4 Hilimg kg™
Kk ByRL kL

10.0 8.7 81.3 6.20 6.18 11.1 8.09 6.29 2.74 0.06 76
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Table 2 Adsorption parameters of AT on soil
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Figure 2 Adsorption isotherm of Cu*
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® 3 FARM R DRI CHE AR
Table 3 Fitting of Cu* adsorption on tested soil by

two isotherm equations

Freundlich J5 % Langmuir J5 2

Jb 3
K, n R? Qm b R?
Cu 0.35 132 0.969 8 1.49 4.77 0.945 9
Cu+AT 0.38 1.83 0.971 4 3.09 9.71 0.995 4
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Figure 3 Effect of AT on adsorption of Cu*
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Figure 4 Effect of ionic strength on adsorption of AT and Cu*



KA IMERF 517 EIRRET .

1298
24.0r
[ ()AT (b)Cu?
nst I _
T | >
e | £
@ 23.0F £
é‘ r ..... %
o 225¢ |1 3
2 I |1 I =
5 220t 1 E ——
= H 2 H 1
< I H <
215+ = .
210 .................................... £ e——ddb— errrrn e o
7 6 5 4 3 2 1 5 4 3 2 1
OM/g-kg™ OM/g-kg™
B 5 TEEHRSEXT AT Fa5RE R R0
Figure 5 Effect of OM on adsorption of AT and Cu
264r (a)AT 0.597p (b)Cu™
22 ..... ¥ _ 0.5965' . .
- sy s ok
= g0} R o 0sost I}
o0 | = } 11 .
S sl 2 0504k || T
g 187 : T =
T 16} < 0.593f
P = 059}
= M :
124 0.591}
{ I 11 11 1.1 1,1
105- ______________ . il . 0,590 mr i el s e il
35 40 45 50 55 35 40 45 50 55 60 65 70 75

pH

B 6 pH 3 AT F5R IR i A9 550
Figure 6 Effect of pH on adsorption of AT and Cu

AR B R DOAR RN, A B AR AR
pH 300, - 38 1A A% F L g 30, 58 4 PH 8 HOR
b, H pH W BTG T 3 A LR A L #2
SEESIRE I AW I B3, {HFE AT
FRZNA T, pH X4 I B 6 520 421 6b R, Bl pH
HE, Co W 55 A7 a2 A R A (B AR A i AR X ASE /)
G ENMITE P>0.01, AMEfE B EPEER . FIt,
AN M IEAR SIS JE N, pH X2 BAE T Cu® Ay
BLT- B . X5 AT 545448 F A 3t
pH (H2ME BAT G b e 147 06, DML 25 o e
SR ) pH B A EBAE A 6.95 £ 4, AT (1) bt
TR pH TR R, FLAR 28 iR K AR AR L
A Rt — 2 RABIY
3 Hig

BRI FN AT B - SR 5 S 36 R S A S 6 R B0, WA I
IERE AT R CuP 2 T H L, P Se 4 AR T

AT B BB 5 IRV E Y AT IR T CuP AW B, 1 g
WA AT(=5 mg L)ZE 51 IS0, M55 1 IR B

PERSE S . TEACHAMT , LA & AR
B — W R O — 20 AH B 9 pH {ELR RN A R
- T R SEAE G AT Ao IR B 2 2 1 5 JEE A 1 %
W, I ER AT Cu B R FE R L A
FAEFAYLIA T — P IRAIRR

S 3Lk

(1] B4, JH 158, S, S A T5 b oT B ke (). N AR 53R,
2001, 12(3) :469-473.
ZHENG Zhen-hua, ZHOU Pei—jiang, WU Zhen—bin. New advances in
research of combined pollution[]]. Chinese Journal of Applied Ecology,
2001, 12(3) :469-473.

(2% 5L, R, LML, 5. BE R SRR ET5 Y5 R b
B4 FREERL 2441, 2011, 30(10) £ 1925-1929.
PAN Pan, YANG Jun—cheng, DENG Shi-huai, et al. Heavy metals and
pesticides co—contamination in environment[J]. Journal of A gro—Envi—
ronment Science, 2011, 30(10):1925-1929.

(3] A3, T, BRI, L0 LIS - 4R
HAE] LM S FREE, 2000, 9(2) : 143-145.
ZHOU Dong-mei, WANG Shen-qiang, CHEN Huai—-man. Interaction of

organic pollutants and heavy metal in soil[J]. Soil and Environmental

SERCT ik



Bi B4 R S TR M T MR T A5 1299

Sciences, 2000, 9(2):143-145

[4] Lalah J O, Njogu S N, Wandiga S O. The Effects of Mn*, Ni**, Cu**, Co**
and Zn** ions on pesticide adsorption and mobility in a tropical soil[J].
Bull Environ Contam Toxicol, 2009, 83:352-358.

[5] CHEN G C, SHAN X Q, WANG Y S, et al. Effects of copper, lead, and
cadmium on the sorption and desorption of atrazine onto and from car—
bon nanotubes[J]. Environmental Science & Technology, 2008, 42(22) .
8297-8302.

(6] R XUk, w1 A, XU/INAL. 5 55 T I B — 35 e A2 5 15 e X K T
LB RIS, A FRETRRA 240, 2009, 28(1) : 84-88.

CHENG Feng—xia, SI You-bin, LIU Xiao-hong. Effects of both single and
combined pollution of copper and glyphosate on enzyme activity in paddy
soil[J]. Journal of A gro—Environment Science, 2009, 28(1) . 84-88.

[7] WANG M, ZHOU Q X, REN L P. Toxicological responses in wheat
Triticum aesttoum under joint stress of chlorimuron—rhyl and copper[J].
Ecotoxicology and Environmental Safety, 2009, 72:2121-2129.

(817 %5, Wi, XL, LBk R PR 25 I B 42 S 15 e BF 5T
BUIR K (T Al FREE =24, 2011, 30(12):2389-2398.

PAN Pan, YANG Jun—cheng, DENG Shi-huai. Proceedings and prospects
of pesticides and heavy metals contamination in soil —plant system|]].
Journal of A gro—Environment Science,2011,30(12):2389-2398.

O] XIER, Bk W, £ W, % BXT PR ARG + F RS2 R[],
HERESHAR, 2010(2):19-22.

LIU Ting-feng, CHEN Cheng, WANG Tao, et al. Effect of copper ions
on sorption behavior of pesticides on sandy soil[J]. Environmental Science
& Technology,2010(2):19-22.

[10] g Rz, i s . BTRF LA E R SRR TR T BT - (0] 26
Ak2#, 2004, 23(2) - 145-151.

TAO Qing—hui, TANG Hong—xiao. Study on the sorption behavior of a—
trazine by natural aquatic sediments[]J]. Environmental Chemistry,
2004,23(2).145-151.

()4 a4 8, & 9, 55 APRR/ 0 DU (A= 8 ) vh 23

LI BT IR HE A BEIR (], 75 RO 2740 HBR B, 2010, 40
(6):1435-1440.
LI Yu, LI Juan, GAO Qian, et al. Effect of coexistent Cd—Cu on atrazine
adsorption onto main components in sediments ( surface coatings )[J].
Journal of Jilin University( Earth Science Edition ), 2010, 40(6):1435-
1440.

[12] Gao Q, Wang A, Li Y. Combined effect of co—existing heavy metals and
organophosphate pesticide on adsorption of atrazine to river sediments|J].
Korean Journal of Chemical Engineering, 2011 ,28(5):1200-1206.

(1312 fa, F B, & . 51 Co MUTBU W Bt BT Ry i 22 o6 )

VAR ]. RN K2 2E AR BT RR, 2012, 29(1): 7-11.
LI Yu, WANG Meng, GAO Qian, et al. Establishment of a multiple re-
gression adsorption model for atrazine adsorption onto the surficial
sediments with Cu* present[J]. Journal of Shenzhen University:Science
and Engineering, 2012 ,29(1).7-11.

(4] /& o, £ 1, BEH, & W-I-FRhrd =t & R i
FRYE B BT RF R R OB FE (D). AR DK LR, 2011, 31
(1):37-41.

GAO Qian, WANG Qian, WANG Zhi-zeng, et al. Modeling of atrazie ad-

sorption on sediments in ternary system of cadmimn—copper—atrazine[J].

Advances in Science and Technology of W ater Resources,2011,31(1):
37-41.

[IS]LiY, Li S S, Gao Q, et al. Effect of interaction of non—residual fractions
on atrazine adsorption onto surficial sediments and natural surface coat—
ing samples[]J]. Chemical Research in Chinese Universities, 2011, 27
(2):212-216.

[16] SRR, BRIGERS, L4, 45, BT Hexd - S0 B A s e 7). i
B4k, 2014, 16(1) : 14-17.

ZHANG Feng-jie, OU Xiao—xia, ZHANG Chun-hua, et al. Effects of
atrazine on adsorption of copper by soils|J]. Journal of Dalian National—
ities University, 2014, 16(1):14-17.

U7 FER. B =, k&, % Z AT R A ST N E R RIS
LI R, 2003, 33(6):566-573.

ZHOU Qi —xing, CHENG Yun, ZHANG Qian -ru, et al. Quantitative
analysis on the effect of compound pollution on the ecological toxicity[J].
Science in China(Series C), 2003, 33(6):566-573.

(18] ERHL, ¥ B, EIEM, 55, PRI HAE 3 M IREEA T BT
JR[T]. FRBE 5 Jeif BB R 545, 2004, 12(5): 11-15.

MAO Ying—ming, JIANG Xin, WANG Zheng—ping, et al. Advances in
study on environmental behavior of atrazine in soils[]]. Techniques and
Equipment for Environmental Pollution Conirol, 2004, 12(5).11-15.

[19] 5 &4, W W], BRI BTASFr it (Atrazine ) BYBREEAT N 2R (1] 26
BRI, 1997,5(2):37-47.

GONG Ai-jun, YE Chang—ming. Behavior of herbicide atrazine in en—
vironment[J]. Advances in Environmental Science, 1997,5(2):37-47.

[20] A, FE B4, XVGESE . B 50035 25 A AE /K BR A o A I
JHALER[T]. BREERL, 2000, 21(4):94-97.

YANG Wei-chun, WANG Qi-quan, LIU Wei—ping, Adsorption of her—
bicide atrazine on soils[J]. Chinese Journal of Environmental Science,
2000, 21(4):94-97.

RIOF BHBAE, £ O, % B RERO R 0 R O] AR
A4, 2003, 14(5) . 761-765.

YU Ying, ZHOU Qi—xing, WANG Xin, et al. Cu adsorption by phaeozem
and burazem[J]. Chinese Journal of Applied Ecology, 2003, 14(5):
761-765.

[22] Cao J, Lam K C, Dawson R W, et al. The effect of pH, ion strength and
reactant content on the complexation of Cu®* by various natural organic
ligands from water and soil in Hong Kong[J]. Chemosphere, 2004, 54 .
507-514.

[23] XUHRT*, $B2x%8, fa] 3R, 5. FRGERT e LI b AR B 55 AT
WEFELI). FFEIRL, 2009, 30(6) : 1756-1761.

LIU Zhen-yu, GUO Hui-qin, HE Huan, et al. Sorption and desorption
behavior of the herbicide mefenacet on soils[J]. Chinese Journal of En—
vironmental Science, 2009, 30(6):1756-1761.

[24] Guzman Dunphy K A, Finnegan M P, Banfield J F. Influence of surface
potential on aggregation and transport of titania nanoparticles[J]. En—
vironmental Science and Technology, 2006, 40(24 ) . 7688-7693.

[25] Morillo E, Undabeytia T, Maqueda C. Adsorption of glyphosate on the
clay mineral montmorillonite : Effect of Cu( Il ) in solution and adsorbed
onthe mineral[J]. Environmental Science and Technology,1997,31(12) .
3588-3592.



