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Applicability Comparison and Application Study of Two Methods for

Determination of the Copper Complexing Capacity of Waters
WANG Chen-ye', JIANG Kuo', XIE Wen-long', WANG Lei'*"

(1. Key Laboratory of Pollution Processes and Environmental Criteria, Ministry of Education, College of Environmental Science and
Engineering, Nankai University, Tianjin 300350, China; 2. Tianjin Key Laboratory of Environmental Remediation and Pollution
Control, Tianjin 300071, China)

Abstract; Complexing capacity (CC) is an important indicator affecting the environmental behavior of heavy metals in water, which
can be determined by different methods based on different mechanisms. To validate and compare the applicability of different methods
in CC determination, the complexing capacity of Cu’* ( CuCC) in solutions of ethylenediamine tetraacetic acid ( EDTA) and
acesulfame was determined by methods of dithizone extraction kinetics ( DEK) and ion-selective electrodes (ISE), while EDTA and
acesulfame were selected to represent strong and weak ligands in water, respectively. DEK method was found to be more suitable for
determining the contribution of strong ligands to CuCC, while the results determined by ISE were related to both the strong and weak
ligands in water. DEK and ISE methods were used to measure CuCC of several actual water samples, including samples from reservoir,
discharge river, fishpond, and landfill leachates. CuCC in the water samples of the reservoir and discharge river measured by ISE were
86.9-227. 0 wmol-L. ™" | which were about one order of magnitude higher than those measured by DEK (9. 9-14. 6 wmol-L™"). For the
landfill leachates, CuCC measured by ISE were 6 998. 4-31 005. 8 wmol-L ™", which were 2 orders of magnitude higher than those by
DEK (89.6-109. 1 pmol-L™"). The increase of CuCC in the polluted water samples might be due to the weak ligands like pollutants.
A positive correlation (R =0.975, P <0.01) was found between the CuCC related to the weak ligands ( ACuCC) and the sum
concentration of ammonia nitrogen and organic nitrogen in waters.

Key words : complexing capacity; natural waters; copper; the exiraction kinetics method; the ion-selective electrodes method
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Fig. 1 Changes of Cu?>* concentration in aqueous phase as

a function of extraction time in the dithizone extraction

process for different water samples
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Fig. 2 Changes of free Cu>* concentration in different water

samples detected by the ion-selective electrodes method

XENIE T %38 %5 Cu " BLA e 15, e ikt &%
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2.3 RPN SEBR KRR RC A 25 (1 DU SR e A
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(2% 1) %M, SBRARFEPFTOMA Co®* AR S )2
Yyl T — 9 sh 112 07 B & (R >0.95, P <
0.05). XFFKEEAK , fayEKFHEG I KRR, A0
WA CuCC AZALVEFITE 9.9 ~14.6 pmol-L™". 5
T4l A ], 26 B A A HE TS K AR CuCC FF
X T A KRS, XA RE R RS W5 K
R AT R 5 C AR A9 75 e A e KA, R
XFAEPUGE ) CuCC M E sTmk /. 5 B KFEA
Fb, AR IO 0 A5 457 W B W W R CuCC R B0(E B K
(89.6 ~109. 1 wmol-L™") , #MHB WK P AFER K
EIRELARTS Ge ). ZRiA BT R B, BB R
HRR A HLA (DOM) AR 2 53 | 2K & HLFR Fi 2k
EHASEERAEABR RN AN, Y
AN H R kAR LA ), R AR AKAEE FTHETS I K AR Y
B Y484 E /N T EDTA SRCA4 (k =0. 52
x 107 s ") yfaE k.

FL R 3 6T 1 R K R e B 3 3B W) CuCC il
GELRM (3R 2) , R KR CuCC {8 5 Bl 7E
86.9 ~227.9 pmol-L~", LA BCGEM HEEEH 2 1 4
Bomd. SEERGEPTALE RN, 3 A K
o CuCC 1) FEL R 7 0 2 LUK R K R 1 A e B,

I35 W W v W 22 B T 55 K P (9 CuCC o H A o )
i, 7% %) & 35 31005.8 pmol-L~" Fl 6998.4
pmol - L', IRgE T A AR v A Ry HETIC 1475
Yy, T e S BOK M P 55 B A B B RN, RS
NI I 7K AN SE UK (B35 K B9 CuCC W i 5
TIKPEIK 3 T BE -5 10 5 v (0 GRD R0 A £ 2 H ik
YA ok, BRI LB, XSE DOM A b T 1 B
DOM , S B H K 1) 4 il A RE T .

F1 WHREENH LA AP ARS BN NEER

Table 1 CuCC of water samples determined by the
dithizone extraction kinetics method

IKEE CuCC/pmol - ™" kx1072/s7!' R P
KK 1 14.6 0.71 0.985 <1x10~*
IKJZEIK 2 11.8 0.79 0.983 <1x10°*
KK 3 9.9 0.83 0.976 <1x10~*
K 10. 2 1.06 0.985 <1x107*
HETF WK 11.2 1.23 0.987 <1x10*
BT A 109. 1 0. 88 0.954  0.012
B B 89. 6 0.98 0.979  0.001

1) k: 58I 8

R2 BFEBRBERENASEARSGSENVUELERY
Table 2 CuCC of water samples determined by the

ion-selective electrodes method

IKEE CuCC/pmol - L 7! lgK R P

IKIEK 1 103.2 5.12 0.986 <1x10~*
IKIEIK 2 86.9 5.38 0.992  <1x10°*
IKFEEK 3 98.6 5.32 0.972 <1x107*
fayEK 227.9 5.15 0.997 <1x107*
Hevs ik 213.6 5.23 0.995 <1x10°*
B A 31005.8 5.17 0.994  <1x10°*
B B 6998. 4 5.41 0.988 <1x107*

1)K FRAFRE

IKFE CuCC 1) FEL AR 725 DN 1 347 1o A B I
1B, X2 2 T 3 R R A mT L I A i S Y
Cu* i 8, M ZE M & CuCC 1 A8 v Al f e fir 5 2
5 co®* A LA R B B T XU AR Bk
TRE R CuCC AL HE T 5 RUBT I e 4 4 18 B AR e
AHL, TCHLBCA PRI AR >
2.4 BLA AR SKTAR R T

BARFERB IR T TOC, 1IC, TC, TN, H SR
{45 7K 048 Br 5 K BE CuCC B9 26 Bk I
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