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Fig. 1 Schematic of DGT apparatus and interaction between DGT and sediments'®!
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Table 1 Format for input of DIFS parameters and parameters required
15 28 g ik
Line in input file Parameter Units Description

1 R - K 3K By test
2 T, s i) J3 i ] Exchange process response time
3 Ky . 431t %K Distribution coefficient
4 b, gem” WUk e JE (156 #5445 ) Particle concentration
5 Dy, D, 2! P82/ PR Y h 42 JB 9 8 & L Diffusion coefficients
6 a5 b, - PR/ DU FLBRJE Porosities
7 c° mol ¢m ~3 FLB K 5 W ¥k i Initial dissolved concentration
8 T h DGT i & Bt 18] DGT device deployment time
9 Ag cm P R (IR AN #5E ) Diffusion layer thickens

(=]

e P AL AL R ST Initial domain size

$45 & 0. 01 Default value is 0. 01

1.2 DGT iR IR = S E 3k B
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i, 4 A PVC 2888 R OIR P 5 R DU R 2
ARG RN LEK(ZAS em)  JlUE DCT #4171k
R BUSO g 4 AN TR A S0 ml 1 B 0
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wm 8 B 3R AF ALK, A 10 pl HNO, % fk {8
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Table 2 Input parameters of DIFS model
FE K, P, D, D, Coomn A
Sample  (cm’ ;") K (gem™3) ¢ b (em?s™')  (em? ;’1) (pmol (jm’}) c:i
M1 1 668 0.74 1.55 0.63 0.95 2.75E-6 5.3E-06 137.7 0. 094
M2 485.5 0.35 3.49 0.43 0.95 1.97E-6 5.3E-06 103. 1 0. 094
M3 246. 8 0.27 3.17 0. 47 0.95 2. 08E-06 5.3E-06 132.0 0. 094
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Table 3 Output parameters of DIFS and calculated constants of the release rate

a5 . % A 285 7 32 9 FE I B
T.(s) k_y(s™)
Sample Depletion distance from the DGT (cm)
M1 258.6 1. 50E-06 <0.15
M2 1.412E4 4. 18E-08 <1.0
M3 3.327E4 3.84E-08 <1.5
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Fig. 2 DIFS output under steady partial supply (R =0.74 <1)
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Fig. 4 DIFS output under partially supply (R =0.27)
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MODELING AND SIMULATION OF DESORPTION KINETICS
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Abstract The DIFS ( DGT induced fluxes in sediments and soils) model was used to simulate desorption kinetics of
Cu from solid to liquid after depletion of DGT ( diffusive gradients in thin films). Results show that the three samples used
in the simulation were all in the same category of partial supply with R <1, as the supply of Cu in solid form was not ade-
quate to maintain the initial level of Cu concentration in the pore water at the interface of DGT. In Sample M1 (R =
0.74) , the distribution coefficient, K, and desorption coefficient, k , were relatively high, and when DGT was in place
for a given period of time, T, adsorbed Cu was rapidly desorbed to make Cu depleted, thus keeping the Cu concentration
in the pore water at a constant value, which, however, was still lower than its initial value. In Samples M2 and M3, R, K,
and k£ _| were all lower than in Sample M1, and its Cu supply in solid was also small, thus leading to decreasing Cu con-
centration of the pore water at the interface of DGT with the time of its placement, and a broader range of depletion of ad-
sorbed Cu. The findings indicate that release of Cu from sediments is influenced jointly by the pool of bioavailable Cu and
the kinetic parameters of the release. Sample M1, with steady partial supply is characterized by higher K, and moderate
k _,; whereas Samples M2 and M3 unsteady in partial supply by lower K, and moderate or higher £ _,.

Key words Sediment; Cu; Desorption; DGT; DIFS



