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Abstract

The aim of this study is to explore the release
of PAHs from sediment during the bioleaching
process of remediating the sediment
contaminated with heavy metals. Results reveal
that the release of 4-rings, 5-rings and 6-rings
PAHs in the bioleaching processes with
non-sterization and substrate adding
significantly increased with the decrease of
sediment pH.
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direct mechanism

MeS+20, — » MeSO4 ------ 1)
(MeS : NiS, ZnS, CoS, PbS 2 CuS)
leaching bacteria :

Thiobacillus(T.) ferroxidants

T. thiooxidants

T. prosperus

T. cuprinus

Leptospirillum ferrooxidants

indirect mechanism

T. ferroxidants
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Concentration(mg/kg dry weight)

compound ” ”
At fast pH7.93 % 2 % pH6.54 % 14 = pH6.49
2-ring
Naphthalene 8.79 5.28 4.11
3-ring
Acenaphthylene 3.92 0.95 0.50
Acenaphthene 1.68 0.84 0.21
Fluorene 0.31 0.33 0.32
Phenanthrene 2.13 2.25 2.05
Anthracene 2.37 2.49 2.29
4-ring
Fluoranthene 13.47 10.58 9.17
Pyrene 2.92 0.53 0.28
Benzo(a)anthracene 2.92 0.53 0.28
Chrysene 1.85 1.47 0.23
5-ring
Benzo(b)fluoranthene 0 0 0
Benzo(k)fluoranthene 0 0 0
Benzo(a)pyrene 0.77 0.82 0.81
(Dibenz(a,h) anthracene 1.20 1.00 0.99
6-ring
Indeno(1,2,3-c,d)pyrene 0.88 0.53 0.52
Benzo(g,h,i)perylene 1.92 1.40 1.38
Total PAHs 45.13 28.99 23.14




# 4442, RALAF EFYR FL R /,"]‘ te R F L A P B EAR KRR AR Y PAHS R R g

Concentration(mg/kg dry weight)

compound At first $1= 5 2= 520 =
pH 7.91 pH 5.95 pH 6.30 pH 6.54
2-ring
Naphthalene 18.86 17.65 17.70 17.10
3-ring
Acenaphthylene 3.16 2.59 2.50 2.35
Acenaphthene 2.18 1.62 1.55 1.49
Fluorene 0.87 0.38 0.35 0.31
Phenanthrene 1.17 1.15 1.17 1.14
Anthracene 6.68 5.92 5.88 5.8
4-ring
Fluoranthene 4.53 4.20 4.33 3.91
Pyrene 0.34 0.24 0.21 0.21
Benzo(a)anthracene 0.34 0.24 0.21 0.21
Chrysene 0.7 0 0 0
5-ring
Benzo(b)fluoranthene 0 0 0 0
Benzo(k)fluoranthene 0 0 0 0
Benzo(a)pyrene 2.03 2.06 1.99 1.86
(Dibenz(a,h) anthracene 0.98 1.97 0.98 0.95
6-ring
Indeno(1,2,3-c,d)pyrene 0.52 0.51 0.52 0.51
Benzo(g,h,i)perylene 2.57 3.10 2.49 2.49

Total PAHs 44.93 40.64 39.9 38.33




# 4443, BRI £ FHR FETG ’T e T2 A PR B AR R AR PAHS JE B chg i

Concentration(mg/kg dry weight)
compound  Atfast pH pH pH pH  pH  pH pH pH
pH6.11 797 584 527 378 3.02 281 222 220

2-ring
Naphthalene 17.20 13.84 16.38 16.72 16.78 15.85 1593 17.47 16.38
3-ring
Acenaphthylene  3.04 218 24 232 227 208 208 227 2.09
Acenaphthene 208 145 161 159 149 136 135 147 14

Fluorene 1.03 0.72 0.77 061 058 044 042 0.33 0.32

Phenanthrene 1.15 093 111 113 114 108 11 122 1.18

Anthracene 323 208 244 217 212 199 198 199 1.66
4-ring

Fluoranthene 099 045 037 038 039 037 037 041 04

Pyrene 063 0.17 020 021 021 020 0.2 0.22 0.22

Benzo(a)anthrace

ne 063 0.17 020 021 021 020 0.2 0.22 0.22

Chrysene 162 065 044 O 0 0 0 0 0
5-ring

Benzo(b)fluorant

hene 1.74 127 088 059 0.13 0 0 0 0

Benzo(k)fluorant

hene 1.74 127 088 059 0.13 0 0 0 0

Benzo(a)pyrene 099 068 0.79 0.7/8 0.7/8 0.74 0.75 083 0.81
(Dibenz(a,h)

anthracene 514 339 294 257 115 094 092 1.02 0.99
6-ring

Indeno(1,2,3-c,d)

pyrene 051 041 049 05 051 048 049 054 053
Benzo(g,h,i)peryl

ene 516 3.17 372 192 160 146 132 143 1.39

Total PAHs 46.89 32.84 35.64 32.3 29.48 27.19 27.13 29.43 27.60
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The aim of this study is to explore the variation
of binding fractions of heavy metals in
sediment during the bioleaching process of
remediating the sediment contaminated with
heavy metals. Results reveal that the variation
of binding fractions of different metals was
insignificant.
mainly bound to carbonates and organics;

Cadmium similar to cobalt,
chromium similar to iron, mainly bound to
Fe-oxides and organics; manganese similar to
lead, mainly bound to Fe-oxides, organics and
carbonates.
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Abstract

Heavy metal ions were discharged into the river
water with industrial waste. The heavy metal
ions would deposit and accumulate in river
sediment  matrix by  physical-chemical
seposition,  chemical  coagulation, and

EMARRY B ERT PR LAT

bioabsorption etc. The fraction of heavy metals
existed in river sediment matrix can be divided
into carbonate Fe-Mn oxides, and organic
matters etc. The heavy metal ions with positive
charge will have strong binding capacity with
function groups (eg. -COOH, -OH) in organic
matters. The heavy metals binded with humic
and fulvic acids will discharge into the river in
the destruction of plant tissue, some of the them
will absorpt with inorganic solid into sediment.
The remediation of heavy metals in polluted
soil and dredged river sediment with plants are
popular depending on the strong binding
capacity of heavy metal with organic function
groups in plant. The purpose of this study
focuses on the correlation between heavy
metals(Cu, Zn, Co, Pb, Ni, Cr, Mn, and Fe) and
organic matters in five river sediments (The
Yenshui River, Tsengwen River, Chishui River,
Potzu River and Peikang River). The positive
linear correlations were found with 0.95 over.
High organic matters coincide with high heavy
metal concentration in sediment of each river.
The empirical equation can be used to express
the correlation as follow.
Heavy metals in sediment (mg/kg)=A+

B x organic matters in sediment (%)
Organic matters concentration was main factor
for the accumulation of heavy metals in river
sediment, when river water polluted with heavy
metal ions.
Keywords: heavy metal,
organic matters.
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Heavy Metals Pollution Levels

Metals High pollution®  Moderate pollutionb

(mg/kg) (mg/kg)

Cu 80-1000 5-35

Cr 15-820 13-50

Zn 45-830 43-250

Ni 15-430 15-38

Pb 10-105 10-46

Co 8-140 8-26

CBp BRI R o
O B e A KL I ER ARIEAR -

2o BREZEREGARAFPVARFIIHFZELT

Rivers Organic matters contents (%)
The Yenshui River 05 3.8
The Tsengwen Rivt 05 235
The Chishui River 0.4 1.75
The Potzu River 0.7 2.6
The Peikang River 0.7 1.7

z P AR ELEHT RS BRI ER LR H BER

Correlation Coefficients

Rivers Cu Cr Zn Ni pb Co Mn
The Yenshui River 0.95 0.89 0.93 0.91 0.88 0.83 . 0.77
The Tsengwen River  0.84 0.82 0.86 0.79 0.66 0.79 0.91 0.92
The Chishui River 0.88 0.49 0.83 0.7 0.56 0.63 0.71 0.54
The Potzu River 0.92 0.83 0.94 0.59 0.54 0.62 0.83 0.66
The Peikang River 0.87 0.7 0.67 0.49 0.66 0.66 0.83 0.78

e LARFLABREZP AL ECER T A AERZELETE

mg£ £ %807 B8+ 2)

Complexation Ratio

Rivers Cu Cr Zn Ni pb  Co Fe Mn
The Yenshui River 22,58 26.15 2251 1044 218 285 69251 5.9
The Tsengwen Riv 0.88 1.06 341 131 157 0.87 1688.6 29.06
The Chishui River 095 056 3.26 051 0.76 041 706.72 5.727
The Potzu River 116 137 9.73 057 0.66 0.34 973.81 8.204
The Peikang River 1.38 094 7.13 0.77 1.88 0.92 1337.4 20.02




