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Pollution Status Assessment of Heavy Metals in Dalong River and Restoration
with Sludge-Derived Biochar

QIAO Qunbo', ZHANG Mingxiang', HAN Bingyi’, WANG Weihua’
( 1. School of Ecology and Nature Conservation, Beijing Forestry University, Beijing 100083, China; 2.School of
Environmental Science and Engineering , Beijing Forestry University , Beijing 100083, China; 3.Beijing Beikong Industrial
Environmental Technology Co., Lid., Beijing 101407, China)

Abstract: Heavy metal pollution in Dalong River was assessed by field sampling and detection analysis. Hg (II) and
Pb(II) in the water and sediment were adsorbed with sludge-derived biochar for ecosystem restoration in Dalong River,
and the restoration effect was then compared with that by using activated carbon. The results indicate that heavy metal
pollution in Dalong River is relatively slight, and the contents of heavy metals in the surface water at all sampling points
are within a safe range, only the sediment at some sampling points has the heavy metal pollution at a light pollution level.
It is shown that sludge-derived biochar has a good adsorption for Hg (1) and Pb (Il), with the adsorption process
conforming to the Langmuir isotherm (with R* of 0.932 2 and 0.998 9). Compared with activated carbon, the
sludge-derived biochar can bring better restoration effect, and its desorption of Hg(II) and Pb(II) also shows that it can
have a significantly better fixation effect of heavy metals.
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Fig.1 Distribution of feeding points of reclaimed water

along Dalong River
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Table 1

%H‘: Pi Py
P Pb cd As Cr Hg Cu Zn -
S1 00329 00325 00047 00016 0.0254 0.0021 0.0034 0.0255
$2 00257 0.0227 00049 00016 00176 0.0022 0.0037 00198
S3 00532 0.0428 0.0049 00018 00227 0.0024 0.0038 0.0399
S4 00611 0.0421 00052 0.0019 0.0538 0.0027 0.0039 0.0465
S5 0.0462 0.0531 0.0053 0.0022 0.0426 0.0029 0.0039 0.0407
S6  0.0313 0.0232 0.0053 0.0023 0.0317 0.0030 0.0042 0.0246
S7 00514 00334 00056 0.0023 0.0411 0.0032 0.0043 0.0390
S8 0.0684 0.0531 0.0057 0.0024 0.0212 0.0033 0.0044 0.0509
S9 00315 0.0365 0.0059 00027 00528 0.0034 00044 0.0398
S1I0 0.0417 0.0437 0.0062 0.0028 0.0415 0.0037 0.0047 0.0342
SI1 00319 00228 00064 0.0029 0.0316 0.0038 0.0049 0.0249
S12 00720 0.0539 00065 0.0033 0.0118 0.0039 0.0050 00533
S13 00621 00342 00069 0.0034 0.0419 0.0039 0.0051 0.0467
S14 00524 00521 0.0071 00035 0.0520 0.0042 0.0052 0.0411
SI5 00626 0.0346 00072 00036 0.0221 0.0044 00054 0.0465
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Table 2 Heavy metal pollution index and level

of sediment in downstream of Dalong River

%ﬁ b Py fﬂ'ﬁé
b Cd Pb Ni Cu Zn Y
SI 0562 1236 0573  1.725  1.143  1.427 Ri5ye
S2  0.687 0.672 0.485 0.762  0.548 0.699 F4
S3 0262 0398 0771 1.073  1.372  1.114 54
S4 0324  1.181  1.084 1.841  1.043 1.515 Ri5Ye
S5 0378 0493  0.572  0.583  0.735 0.650 E4
S6  0.672 0942 0.753 0.827  1.048 0.953 EmRL
S7 0416 0716 0.676  0.732  0.662 0.688 &4
S8 0.828  1.108  1.302  1.251  1.084 1.212 #gi5ye
SO 0.639 0.893 0.723  1.192  1.093 1.060 #i5yL
S10  0.273  1.014  1.403  1.039 0.872 1.186 #%i5i
SI1 0372 0.673 0762 0543  0.673 0.688 L4
S12 0307 0956 0.875 1.371  1.127 1.170 #%iy53
S13  0.518 0.682  0.583  0.723  0.484 0.663 L4
S14 0423  0.795 0.525 0.638 0523 0.696 &4
S15  0.235  0.881 0713 1.472 0939 1.201 #i54
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Table 3  Fitting parameters of adsorption isotherm

for aqueous solution with single heavy metal

g I ey A 0 1117 = R?
2R Fhzk (mg-g!) Langmuir %! Freundlich 1 #!
Hg 24.59 0.9857 0.6725
158 °
TR Pb 22.36 0.9799 0.732 8
Hg 8.09 0.741 8 0.983 2
= Pb 10.68 0.8352 0.974 3
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Fig.2 Fitting curves of adsorption isotherm

for aqueous solution with single heavy metal
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Table 4  Fitting parameters of adsorption isotherm

for aqueous solution with mixed heavy metals

W AR SR R?
#HFR GIES (mg-g™") Langmuir 5% Freundlich 5%
. H 11.77 0.9849 0.702 5
wes o °
Pb 11.97 0.9322 0.6396
. Hg 5.42 0.678 1 0.991 4
TR
Pb 7.09 0.7389 0.974 7
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Fig.3 Fitting curves of adsorption isotherm

for aqueous solution with mixed heavy metals
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Table 5 Fitting parameters of adsorption isotherm

for sediment with single heavy metal

W EAm AR R?

ZFR LB (mg - g71 ) Langmuir %Y Freundlich # %
s Hg 1.18 0.998 9 0.621 4
TR Pb 1.20 0.996 2 0.672 8

Hg 0.55 0.7157 0.997 2
TEVES
S Pb 0.68 0.6315 0.9910

-1'50.6 l.ll 1:6 Z.Il 2:6 3.Il 3.6
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(a) 159855 (b) AMH
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Fig.4 Fitting curves of adsorption isotherm

for sediment with single heavy metal
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Table 6 Fitting parameters of adsorption isotherm

for sediment with mixed heavy metals

L3 P I R VR 11/ e R?

R Fh (mg-g™") Langmuir 5% Freundlich 57
s Hg 0.68 0.994 9 0.658 2
=R
TR Pb 0.69 0.991 2 0.608 4
. Hg 0.26 0.718 7 0.997 4
TR Pb 0.39 0.682 4 0.9932

. 1 1 1 _2.0 1 1 1
0.5 1.0 1.5 2.0 2.5 0.3 1.0 1.7 24 3.1

C./(mg- L") InC,

(a) ¥59R%; (b) LW#
B s RAEESERREHERRMIIEHE
Fig.5 Fitting curves of isotherm adsorption

for sediment with mixed heavy metals
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Table 7  Desorption rates of Hg(II) and Pb(II) in aqueous solution

by sludge-derived biochar and activated carbon

T MR 551 iR/ %

e TTURHK 1.57~11.93 0.52~10.22
IR GRS 1.89~12.92 2.29~14.92
AT 4R ER/A/ 2.14~13.63 0.49~9.38
o R kR 2.69~15.78 1.25~11.01
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Fig.6  Adsorption and desorption rates of Hg(II) and Pb(1II)

in aqueous solutions by sludge-derived carbon and activated carbon
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Table 8 Desorption rates of Hg(1I) and Pb(II) in sediment

by sludge-derived carbon and activated carbon

N % B 551 R/ %
b K
JEE ez S He =
15 eI 4.61~15.36 0.44~13.37
4IRSV
IR IR e 5.24~17.23 0.75~17.70
15U % 3.26~16.81 1.84~12.71
AN
et BRI WS 3.65~18.83 2.35~15.54
0.15
—=— H.— i, Hg — —— Hi—JiJE, Hg
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< 0.06
@0'06
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Fig.7 Adsorption and desorption rates of Hg(II) and Pb(1I)

in sediment by sludge-derived biochar and activated carbon
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