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Abstract; The prevention and control of heavy metal pollution in lake sediments has always been a hot issue in the environmental
field. In this study, amino modified biochar was used as the covering material and Diffusive Gradients in Thin-films ( DGT) was
used to monitor the characteristics of in-situ release of Cu( Il ) and Pb( Il ) at the sediment-water interface with different pH and
water flow disturbance conditions. The in-situ remediation effect of amino modified biochar on heavy metal pollution was also ana-
lyzed. The results show that the mobile heavy metal ions have a tendency to diffuse from the sediment to other media at O r/min or
100 r/min hydrodynamic conditions. The cover strength of 1.86 kg/m? for amino modified biochar can reduce the release flux of
Cu (II) and Pb (Il ) over 89% , which effectively reduces the potential ecological risk of heavy metals in the water environment.
A large amount of H* or complex in the water will weaken the adsorption of heavy metal ions by amino biochar. When the overlying
water is in neutral condition with pH=7, the in-situ remediation effect is the best. The content of Cu( I ) and Pb( Il ) in the over-

lying water under the disturbance of 100 r/min water flow is 0.036—0.096 pg/mL higher than that at O r/min when the equilibrium
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is released. The high-intensity water flow disturbance easily caused the lifting and floating of the covering material, resulting in de-
sorption of heavy metals escaping from the covering material.

Keywords: Copper ( Il ); lead ( II ) ; amino modification of biochar; in-situ remediation; Diffusive Gradients in Thin-films
(DGT)
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Fig.1 Schematic diagram of the Fig.2 Experimental schematic diagram
diffusive gradients in thin-films and longitudinal section of filled vessel
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Tab.1 Physicochemical properties of biochar before and after modification

bR JR A HE IR AR el
LR/ (m?/g) 52.13 83.87 0.61 1
LB/ (em’/g) 0.02 0.15 6.50 i
CHER/ % 56.30 50.07 -6.23%
H&H5/% 2.05 1.95 -0.10%

O &/ % 6.36 16.54 10.18%

N & &8/% 0.71 3.22 2.51%
SE&R/% 0.16 3.52 3.36%
0/C It 0.15 0.44 1.93 %
H/C It 3.04x1073 3.25x1073 0.07 %
N/C It 0.01 0.08 7.00 £

(O+N)/C It 23.82 74.22 212 1%
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Fig.3 SEM images of biochar and amino biochar: a is the original biochar; b is the amino biochar
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Fig.4 Time-varying trend of mobile heavy metal concentrations in overlying water at different pH values

(The condition is 100 r/min hydrodynamic, 1.81 kg/m” bio-carbon cover, 25+0.5%C)
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Fig.5 Vertical distribution of mobile heavy metal concentrations in filling layer

(The condition is 100 r/min hydrodynamic, 1.81 kg/m’ bio-carbon cover, overlying water pH=7, 25+0.5°C )
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Fig.6 Time-varying trend of mobile heavy metal release under different hydrodynamic
(The condition is overlying water pH=7, 1.81 kg/m’ bio-carbon cover, 25+0.5°C )

25 RUBZTESEBIBRMRKE ST

WA A ORGSR A AR A R G, DU S b ) R B R o0 22—, WK AR AR W B A
A B AR, B AZEIAALEREAN R, Tl AL AR T A 25 WA K AR S R Gl il 1™ HE s g, Kt

V100 R 4 e i SE HE R AR R ADTRR AR 3G 3) 45 i A it A KRR, W AR B IR T, 5



FIIrE A T E Y SR R (DGT) # R A A % B 2 R — KR @4 SR HR 65

BOK TR A R IR (75 Yy, ik A 25 B et ™ e i .

TR BOHIIK TR pH HET A pi B s ), B epk 451 F 9 S8 52 OR B , BOA B 9
St x e e B T R IS YL AL K pH R 7 B4 L BDKEREE B AR F =M/ (A-T) XF DOT Wl & 4 )& 19 i
T T R M 2 DCT AN HEES T B, ne;A & DGT (9 IF AL, em® ;T /& DGT f I 1] 5.

I 2 FIFH1, 242 5L W 3 7 26 03y 1.81 kg/m” Bk, U] D28 A M AR AE R 42 19 2K 0 1/ min 8§ 100 1/
min K FEH T B L KR Z T Ca( 1) \Ph( ) BERGE REIURW IR 2 B T . 7ETURIR 2 2 A
IKFZH AR ,0 /min T Cu( 1) f9 B HOE & R J 95% , W1 T Ph( 11) %) 89% , i #E 100 1/min
T, Cu( )5 Ph( I ) BRE O ek B A 22 R K, 20 31 h 92% i1 93% . 45 SR WY LU 3 A 0y o o i 36 b
(39 01 7 25 05 52 1 R T LSt W A T 46 07 A AR AR A v T 4 R 8 T KRR, DT AR L Tk o
AR B A5 T 4 R B TRV B B /IN TR 4R 35 e X KPR A 25 R e s T XU, (B () B 722 i ) B T
5PN S0 W B Ao A KR, I R A T 2 .

2 ATRIPREEAN b i T RS 375 T 43 Ja ) REGHE B (pg/ (em®»s))

Tab.2 The release flux of mobile heavy metal in different environmental medium
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