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Landfill is an important anthropogenic source of odorous gases. In this work, the adsorption character-
istics of H,S on waste biocover soil, an alternative landfill cover, were investigated. The results showed
that the adsorption capacity of H,S increased with the reduction of particle size, the increase of pH value
and water content of waste biocover soil. The optimal composition of waste biocover soil, in regard to
operation cost and H,S removal performance, was original pH value, water content of 40% (w/w) and
particle size of <4 mm. A net increase was observed in the adsorption capacity of H,S with temperatures

xg:{:ﬁicover soil in the range of 4-35°C. The adsorption capacity of H,S on waste biocover soil with optimal composition
Adsorption reached the maximum value of 60 + 1 mg/kg at oxygen concentration of 10% (v/v). When H,S concen-

tration was about 5% (v/v), the adsorption capacity was near saturation, maintaining at 383 + 40 mg/kg.
Among the four experimental soils, the highest adsorption capacity of H,S was observed on waste bio-
cover soil, followed by landfill cover soil, mulberry soil, and sand soil, which was only 9.8% of that of

Hydrogen sulfide

waste biocover soil.

© 2010 Elsevier B.V. All rights reserved.

1. Introduction

Odor is considered one of the most important environmental
pollution issues, and has recently received increasing attention.
Landfill is an important anthropogenic source of odorous gases.
Odor pollution impact from landfill sites is often within 2.0 km, but
under bad conditions, such as temperature inversion, it can reach
above 6.0 km [1]. With the development of society and economy,
more and more solid waste is produced. Many landfills in China
are surrounded by villages, and odor pollution from landfills has
become one of the most common pollution complaints by citizens.
Odorous gases from landfills include ammonia, hydrogen sulfide
(H,S), methyl mercaptan, methyl sulfide, and so on, of which sulfur
compoundsis a typical odorous gas and comprises about 1% of land-
fill gas. H,S is an important sulfur compound in landfill gas [2,3].
It was reported that landfills where H,S concentration was above
the standard (0.5-24 times higher than the standard value, 60 ppbv
for new landfills established after 1994 and 100 ppbv for old land-
fills established before 1994) accounted for 7.6% of 329 investigated
landfills in China [4]. H,S has a characteristic rotten egg odor even
at low concentrations. About half of the population can smell it at
concentrations as low as 8 parts per billion by volume (ppbv) in
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the air, and more than 90% can smell it at levels of 50 ppbv [5].
H,S concentration in the landfill bounds reaches the standard level
(60-100 ppbv), but people living near landfills still can smell the
odor. Moreover, H,S concentration is very high in landfill cells, and
it can reach 450 ppmv and even more in landfill gas collection tubes
[6]. H,S not only makes people feel unhappy and disgusted, but also
does harm to people [5,7,8]. At levels up to 30-40 ppmv, H,S can
cause acute poisoning. Instantaneous loss of consciousness, rapid
apnea (slowed or temporarily stopped breathing), and death may
result from acute exposure to H,S levels of 100-200 ppmv [5,9].
Therefore, it is imperative to take effective steps to control H,S
emission from landfills.

Landfill cover soil is the interface between landfill gas and
the atmosphere. A part of H,S is removed in landfill cover soil
while it is escaping from landfills. The action of landfill cover
soil to H,S was similar to an open biofilter in passive ventila-
tion. Landfill cover materials act as packed stuff in the biofiler,
which directly affect the removal efficiency of H,S. Waste bio-
cover soil is much like humus soil, such as compost and stable
landfill waste, which has good porous structure, large surface area,
high cation-exchange capacity (CEC) and large biomass [10,11].
The previous estimations of its permeability, shear performance,
leaching toxicity and expansion and contraction have proved
that organic biocover soil is a good alternative cover for landfills
[12,13]. Recently, the environmental effects of waste biocover soil
as landfill alternative cover have aroused extensive interest from
researchers. However, it has focused mainly on the reduction of
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CH4 emission [14-16], while its effects on H,S removal are poorly
understood.

The removal process of H,S by waste biocover soil in landfills
is similar to that of a biofilter, occurring in two phases: adsorp-
tion onto the liquid-solid phase and biodegradation [17,18]. Of
these, the adsorption of H,S on waste biocover soil, from the air
phase to the liquid-solid phase, is the first stage of H,S removal
when it escapes from landfills. H,S removal performance can
be significantly improved by combining the biological action of
microorganisms with the adsorption of waste biocover soil.

In the paper, batch adsorption studies were conducted to inves-
tigate the optimal composition of waste biocover soil, including
particle size, water content and pH value. The adsorption isotherm
of H,S on waste biocover soil as well as the effects of ambient
conditions (temperature, oxygen concentration) on the adsorption
capacity of H,S was studied. Compared with mulberry soil (a soil
appropriate for growing mulberry trees), sand soil and landfill cover
soil, the adsorption performance of H,S on waste biocover soil was
estimated.

2. Materials and methods
2.1. Soil characteristics

Four soils were used in the experiment: waste biocover soil,
mulberry soil, landfill cover soil and sand soil. Waste biocover soil
was collected from a rural waste bioreactor. After removing large
particles, such as stones, plastic, and cellulose textile, waste bio-
cover soil was air-dried and used as experimental material. Landfill
cover soil was taken from the top 30 cm of cover soil in Hangzhou
Tianziling landfill cell, where municipal solid waste had been land-
filled for over 8 years. Sand soil and mulberry soil were taken from
Huajiachi campus of Zhejiang University. Physico-chemical prop-
erties of experimental soils are shown in Table 1.

2.2. Batch experiments of the composition of waste biocover soil

(1) Particle size. Air-dried waste biocover soil was sieved through
0.45mm, 1mm, 4mm, 10mm, 25mm mesh, respectively,
and the corresponding granules were named as particle size
<0.45mm, <1 mm, <4 mm, <10 mm and <25 mm in the study.
The effect of particle size of waste biocover soil on adsorp-
tion of H,S was determined with the particle size range from
<0.45mm to <25 mm. About 10 g of air-dried waste biocover
soil of each particle size was placed into 150 ml serum vials,
and adjusted to water content of 40% (w/w) with 200 mg/l NaN3
(NaN3 content of 0.13 mg/g (dry weight), as the bioinhibitor).

(2) Water content. The effect of soil water content on adsorption
of H,S was examined by adjusting the water content from 2%
(w/w) to 60% (w/w) with 200 mg/l NaNs.

(3) pH value. The influence of pH value on adsorption of H,S was
determined under the premise of water content of 40% (w/w)
and NaNj content of 0.13 mg/g (dry weight). Variation of pH
value in waste biocover soil was adjusted by addition of HCl
and NaOH solutions. Due to high buffer capacity of the soil, soil
pH value was measured again at the end of the experiment. The
pH value in the soil at the beginning varied between 3 and 11.
pH value of waste biocover soil changed a little between the
beginning and the end at high pH values (10 and 11), but it was
within 0.5.

(4) Orthogonal experiment. Combining the experiments of single-
factor (particle size, water content and pH value) with
subsequent biodegradation of H,S, orthogonal experiment
L16(43) in four levels of three factors (particle size, pH and
water content) was designed by date processing system (DPS)

software to optimize the composition of waste biocover soil for
adsorption removal of H,S (Table 2).

About 10 g of air-dried waste biocover soil (<4 mm) was placed
into 150 ml serum vials for above batch tests (unless stated oth-
erwise). The serum vials in batch experiments were covered with
cling film and allowed to equilibrate after the adjustment of water
content and pH value overnight (approximately 12-14h) at 30°C,
and then sealed with butyl rubber stoppers. Pure H,S (minimum
purity 99.0%) was injected by a gas syringe into the vials to a concen-
tration of 1% (v/v) in the gas phase. All treatments were performed
in three replications and placed at 30°C on a shaker (100 rpm).
After 3 h, about 1g soil subsample was taken for analysis of the
adsorption capacity of H,S (a preliminary experiment showed that
adsorption equilibrium of H,S was achieved within 2-3 h).

2.3. Experiments of ambient conditions and adsorption isotherm

(1) Temperature. The effect of temperature on adsorption of HyS
was determined by incubating waste biocover soil microcosms
on temperature-controlled shakers with temperatures ranging
from 4 °C to 45 °C. The serum vials were allowed to equilibrate
after the adjustment of water content overnight (approxi-
mately 12-14 h) at different temperatures.

(2) Oxygen concentration. The gas in the headspace of serum vials
was exchanged by N; (minimum purity 99.99%) to estab-
lish anaerobic condition. Then pure oxygen (minimum purity
99.99%) and H,S in order were injected into the vials to H,S
concentration of 1% (v/v) and oxygen concentration range from
0to 21% (v/v).

(3) Adsorption isotherm. The adsorption isotherm of H,S was deter-
mined under a range of H,S concentrations varying from 0.1%
(v/v) to 10% (v/v). Approximately 1 g soil subsample was taken
to analyze the adsorbed amount of H,S on waste biocover soil
every 15min. The serum vials were flushed with 5 volumes
of serum vial air, and the initial H,S concentration (the same
H,S volume as the first time) was reestablished until the soil
reached the adsorption equilibrium (about 3 h).

In addition, about 16.3 g (wet weight) of landfill cover soil, sand
soil and mulberry soil, respectively, was placed into 150 ml serum
vials and used for comparison.

Each treatment was performed in the same way as the batch
experiments: about 10 g of air-dried waste biocover soil (<4 mm),
water content of 40% (w/w), NaN3 content of 0.13 mg/g (dry weight)
and incubation at 30°C (unless stated otherwise).

2.4. Analysis of adsorptive capacity of H;S

The sulfide content of waste biocover soil was determined by
the method described by Qiu et al. [19]. The apparatus includes
three parts: arsine generator, gas-guide tube with some absorbent
cotton, and absorbing tube with 25ml of 0.1 mol/l zinc acetate.
About 1 g soil sample in an arsine generator was mixed thoroughly
with 20ml of 0.055mol/l zinc acetate, 2.5ml of 0.63 mol/l vita-
min C, 2ml of 0.083 mol/l cysteine. Then, about 5g zinc granules
and 20 ml of 1:1 hydrochloric acid were put into the generator
quickly. After 1 h, 5 ml of 5mmol/l 1,4-amino-N,N-dimethylaniline
dihydrochloride was added in the absorbing tube, and followed by
1 ml of 0.25 mol/l ammonium ferric sulfate. The optical density was
measured after 10 min on a spectrophotometer at wavelength of
665 nm. The adsorptive capacity of H,S on soil (Qe, mg/kg (dry))
was calculated by the following Eq. (1):

34(Ce — Cp)

Q= 32m(1 - p)

(1)
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Table 1
Physico-chemical properties of experimental soils.

Soil types Water pH Organic matter content Total phosphorus Total nitrogen Sulfide content
content (%) (g/kg dry weight) (g/kg dry weight) (g/kg dry weight) (mg/kg dry weight)
Waste biocover soil 2.0 +0.12 7.9+ 0.1 314 + 04 1.5+ 0.1 1.3 402 8.6+ 0.1
Mulberry soil 13.9+ 02 6.8+ 0.1 54+ 0.1 11402 12 £0.1 8.0 + 0.0
Landfill cover soil 203 + 0.4 49+ 0.1 155 + 0.3 0.8+ 0.0 0.5+ 0.1 7.8 £02
Sand soil 8.6 + 0.1 8.6+ 0.0 1.3 +0.1 0.6+ 0.0 0.1+ 0.0 45+ 0.1
2 Mean + standard deviation (n=3).
80 <0.45mm, <1 mm, and <4 mm. The effect of particle size on the
A removal capacity of H,S was mainly attributed to change in the spe-
60 | Aa cific surface area of waste biocover soil. A similar result was found
Bb Be by Delhoménie et al. [20] in toluene removal by a compost-based
40 b biological filter.
The adsorption capacity of H,S presented an increase trend
20| when the water content of waste biocover soil increased from 30%
Cd Ce (w/w) to 60% (w/w), but the soil became over-saturated and water-
0 ) ) ) - . miam | lo_gged ata yvater content of 60% (w/w). When pH value of waste
< 0.45mm < lmm < 4mm < 10mm < 25mm bloFover soil was 3, the adsorption cape?a.ty of HZS was 8 mg/1.<g,

_ which was only 18.4% of that of the original soil (pH 7.9). With

2 g0 the increase of pH value, the removal capacity of H,S on waste bio-

g B cover soil increased sharply. When pH was 11, the removal capacity

% sl of HyS reached 168 4+ 5 mg/kg, about 4 times that of original soil. It

f Bb Bb has been demonstrated that the basic pH was one of the required

Sy N conditions for an efficient desulfurization process [21]. The main

= Aa Aa Aa 2 reason for this was that H,S was a soluble weak acid gas. When H,S

% | was adsorbed onto waste biocover soil, an enhanced H;S dissoci-

ot ation into HS~ and S2- occurred in the water film under strongly

é_ 0 basic conditions (Egs. (2) and (3)) [22].

,§ 2% 10% 20% 30% 40% 50% 60% H,S < HS™ +H* (2)
200 s HS™ < S>~ +HT (3)
150l C The form of H,S in soils or solutions mainly depends on pH value

Ef of ambient conditions. It is mainly H,S in acidic solution and no H,S

exists when pH value is higher than 9; when pH is between 8 and

1o De 9, HS~ is predominant and no S?- exists in solution with pH under
cd 8 [23,24]. Under acidic conditions, the adsorption of H,S on waste

50} Be biocover soil is mainly in the form of H, S, which escapes easily from
Aa Aab  ABD the surface. Under basic conditions, however, H,S either as liquid or

3 4.3 52 6.3 7.9 9.4 10 11

Fig. 1. Effects of the composition of waste biocover soil on the adsorption capacity
of H,S. (A) Particle size; (B) water content; (C) pH value. Means with the same small
letter(s) and capital letter(s) are not significantly different at p<0.05 and p<0.01,
respectively, based on LSD multiple range test.

where Ce is the sulfide amount of soil after adsorption, mg; Cy is the
initial sulfide amount of soil, mg; m is the wet mass of soil, kg; p is
the water content of soil, %; and 34/32 is the calculated coefficient
of H,S content based on sulfide content.

3. Results and discussion

3.1. Effects of the composition of waste biocover soil on
adsorption of H;S

The adsorption of H,S on waste biocover soil is a gas-solid
reaction. Particle size of waste biocover soil influences diffusion,
inner-diffusion, adsorption, desorption of gas [20]. The adsorp-
tion capacity of H,S decreased as particle size of waste biocover
soil was increased (Fig. 1). When the particle size of waste bio-
cover soil was <10mm and <25 mm, the adsorption capacity of
H,S was 9 + 2 mg/kg and 3 + 1 mg/kg, respectively, which was only
16.1%, 19.4%, 21.4% and 6.1%, 7.4%, 8.1% of that of particle size of

adsorbed phases might participate in a reaction with alkali (OH™)
on waste biocover soil (Eq. (4)).

H,S + 20H™ — S~ +2H,0 (4)

Analysis of orthogonal experiment of particle size, water content
and pH value of waste biocover soil with SPSS 16.0 showed parti-
cle size was the most dominant factor for the adsorption capacity
of H,S, followed by water content and pH value (Tables 2 and 3).
The smaller the particle size of waste biocover soil, the higher
the adsorption capacity. As for the air-dried waste biocover soil,
about 57.2% (w/w) of the particle was in the size of 1-4 mm, and
particle size of 4-10mm and 10-25 mm accounted for only 9.9%
(w/w) and 12.3% (w/w), respectively. The adsorption capacity of
H,S increased with the increase of water content, but waste bio-
cover soil became slurry when the water content reached 60%
(w/w). If such soil was used as an alternative cover soil for land-
fills, it would enhance leachate volume. So, it is unfeasible to use a
saturated waste biocover soil for landfills despite its high removal
capacity of H,S. Waste biocover soil pH levels in the orthogonal
experiment was designed between 6 and 9 because most organ-
isms grow best at neutral pH. Compared with the factors of particle
size and water content of waste biocover soil, the effects of pH
levels of 6-9 on the adsorption capacity of H,S was less (p=0.137).
Therefore, the optimal composition of waste biocover soil, in regard
to operation cost and removal performance of H,S, was original
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Fig. 2. Effect of temperature on the adsorption capacity of H,S on waste biocover soil. The meaning of small letter(s) and capital letter(s) is the same as in Fig. 1.

Table 2
Orthogonal design of the composition of waste biocover soil [Lig (4°)].
No. Water pH Particle Adsorption
content (%) size (<mm) capacity (mg/kg)
1 22 6 0.45 36 + 3¢
2 2 7 1 40+ 0
3 2 7.9° 4 27 £1
4 2 9 10 20+ 4
5 20 6 1 43 +3
6 20 7 4 35+0
7 20 7.9 10 8+2
8 20 9 0.45 83 +2
9 40 6 4 21+0
10 40 7 10 12+3
11 40 7.9 0.45 71+38
12 40 9 1 94 +2
13 60 6 10 28 +1
14 60 7 0.45 85+2
15 60 7.9 1 85+3
16 60 9 4 77 +5

2 The water content of the original soil after air drying.
b The pH value of the original soil.
¢ Mean =+ standard deviation (n=3).

pH value (pH 7.9), water content of 40% (w/w) and particle size of
<4 mm.

3.2. Effect of temperature on adsorption of H;S

The transfer rate of the molecular (aqueous) form (H,S (aq)) into
the gaseous form (H;S (g)) enhances with the increase of tempera-
ture [25]. A net increase was observed in the adsorption capacity of
H,S with temperature in the range of 4-35°C (Fig. 2). This is prob-
ably due to the slightly basic condition of waste biocover soil (pH
value 7.9). When H,S was absorbed in the water film, it easily dis-
sociated into HS~ and the transfer rate of H,S from the water film
into the gas decreased consequently. The effect of increasing tem-
perature plays a more influential role in increase of transfer from
H,S (g) to H,S (aq) than in decreased amounts of H,S (aq) over the
temperature range from 4°C to 35°C. The adsorption capacity of

Table 3

Analysis of variance of orthogonal experiment.
Source Type Ill sum of squares df Meansquare F Sig. (p)
Water content  3069.185 3 1023.062 4225 0.063
pH value 1978.124 3 659.375 2.723 0137
Paticle size 5803.704 3 1934.568 7.990 0.016
Error 1452.800 6 242133

Note: df, degrees of freedom. F, Fischer’s F statistic. Sig. (p), significance level.

H,S decreased when the temperature increased to 40 °C. The result
was in contrast to Pipatmanomai’s finding that the H,S capture
on activated carbon increased with increasing the reaction tem-
perature to 50°C in a presence of air [26]. The reasons could be
attributed by both physical adsorption and chemi-sorption view
points. The moisture content in the gas was high due to high water
vapor pressure at high temperatures (40 °C). Water vapor was dif-
ficult to condense as water film onto waste biocover soil during
the adsorption process. Consequently, the competition adsorption
between H,S and water onto waste biocover soil might occur when
the moisture content in the gas was high [27]. Moreover, there was
less reaction in aqueous phase between H,S and OH~ because the
liquid water film was thin and H,S was less soluble in liquid (water)
at high temperature. In addition, the diffusion coefficient of H,S was
lower when moisture content in gas was higher, which decreased
the chances of gas—solid interface contact and depressed the chemi-
sorption with metal and other chemicals in waste biocover soil.

3.3. Effect of oxygen concentration on adsorption of H,S

The effect of oxygen concentration on the adsorption capacity
of H,S on waste biocover soil is shown in Fig. 3. The adsorption
capacity of H,S on waste biocover soil was 34-36 mg/kg under
anoxic condition. It increased a little with the increase of oxygen
concentration, and reached the maximum value of 604 1 mg/kg
at oxygen concentration of 10% (v/v), and then decreased a little.
Biological activity is one of the main factors controlling the float-
ing equilibrium between loosening and compacting forces in soils
[28]. Development of anoxic and anaerobic condition resulted in

80
o
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E wl CDed
> BDbd
é ABab
a0 & Aa
o
.8
=
2 20}
<

0 1 1 1 1 1

~0 1% 5% 10% 15% 21%

Oxygen concentration

Fig. 3. Effect of oxygen concentration on the adsorption capacity of H,S on waste
biocover soil. The meaning of small letter(s) and capital letter(s) is the same as in
Fig. 1.
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a shift in the soil microbial populations and community structure,
which would influence waste biocover soil aggregated structure
[29]. Experimental waste biocover soil was observed to become
compacted lumps at low concentrations of oxygen. As a result,
a low surface area made the adsorption capacity of H,S drop. At
high concentrations of oxygen, H,S is easily oxidized to SO,, which
resulted in lower concentrations of H,S in gas phase than the the-
oretical. Dissolved oxygen in the water film at the surface of waste
biocover soil was enhanced at high concentrations of oxygen in
the headspace of the serum vials. Hydrogen Sulfide (HS~) under-
went chemical oxidation in the presence of excess dissolved oxygen
(Eq. (5)) [24]. Moreover, waste biocover soil was rich in inorganic
impurities catalyst (silica, alumina, iron oxide, calcium oxide and
magnesia), which could catalyze H,S oxidation and convert it to
elemental sulfur in the presence of oxygen [27,30,31]. Meanwhile,
elemental sulfur would be oxidized to sulfate at a slow rate (Eq. (6))
[32]. It was also previously demonstrated that, besides elemental
sulfur as the predominant product during the oxidation of H,S on
activated carbons, around 30% (w/w) of the sulfur was in the form
of sulfuric acid [33]. However, further studies are needed in this
case to understand the form of deposited sulfur in waste biocover
soil.

2HS™ + 30, — 2S + H,0 (5)

S+ 30, + H,0 — H,S04 (6)
3.4. Adsorption isotherm

The adsorption isotherm was studied using concentrations of
H,S in the headspace of the serum vials between 0.1% (v/v) and
10% (v/v). The equilibrium time was prolonged with the increase of
H,S concentration (Fig. 4). Adsorption equilibrium for H,S on waste
biocover soil was achieved within 2-3 h. When H,S concentration
was about 5% (v/v), the adsorption capacity was near saturation,
maintaining at 383 + 40 mg/kg. Although the adsorption capacity
of H,S on waste biocover soil was very limited, it fostered more
favorable condition with organic matter content (Table 1), optimal
pH for the biodegradation of H,S in comparison with other adsor-
bents such as activated carbons with metal containing bentonite
binders, alkaline activated carbon [34,35].

The adsorption capacity of H,S on waste biocover soil mainly
depended upon three main factors: (a) H,S concentration; (b) the
characteristics of the water film, such as pH, temperature and ionic
strength; (c) the characteristics of waste biocover soil, such as
surface area, organic matter, mineral composition, and pore size.
Many theories and models have been presented in the literature to
describe adsorption isotherms of gases on a wide variety of solids
[36-38]. In the study, adsorption characteristics of H,S were mea-
sured over H,S concentrations range from 0.1% (v/v) to 10% (v/v).

600

500

400

300 |

200 |

Adsorption capacity (mg/kg)

100 |

03 04 05 06 07 08 09 1
Relative pressure (p/p,)

Fig. 5. Adsorption of H,S at T=303K on waste biocover soil. ps (H,S saturation
pressure =5.6 kPa) in the study.

The initial H,S concentration in the headspace was reestablished
every 15 min, and the gas in the headspace of the serum vials was
treated as ideal-gas system. The adsorption of H,S at T=303 K on
waste biocover soil is shown in Fig. 5. The adsorption isotherm
of H,S on waste biocover soil differed from the dry adsorbent
(activated carbon) isotherms in the presence of water and inor-
ganic impurity catalysts. The adsorption capacity of H,S was small
at low relative pressures, and enhanced as the relative pressure
was increased. It presented that the adsorbate-sorbent interaction
was small compared to the adsorbate-adsorbate interaction, i.e.
strongly associating admolecules [39], when H,S was adsorbed on
waste biocover soil. Adsorption of H,S on waste biocover soil is
a complicated process, including physical adsorption and chemi-
sorption. Further study on the adsorption isotherm of H,S on waste
biocover soil is required because the knowledge in this area is lim-
ited. The solubility of H,S into water film and the reactivity of H,S
with metal and other chemicals are important issues that need to
be explored further.

3.5. Adsorption removal of H,S on soils

The adsorption capacity of H,S was significantly different in the
experimental soils (Fig. 6). The highest adsorption capacity of H,S
was observed on waste biocover soil, followed by landfill cover soil
and mulberry soil. The lowest was sand soil, which was only 9.8% of
that of waste biocover soil. This was probably due to the different
aggregate structure and active surface area of soils. The experi-
mental waste biocover soil was similar to humus soil, which had
high CEC and pore volume, and was a good alternative cover soil
for removing odorous gas, such as H,S, from landfills. In addition,
waste biocover soil had a high organic matter content (Table 1),
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Fig. 6. The adsorption capacity of H,S on different soils. The meaning of small
letter(s) and capital letter(s) is the same as in Fig. 1.
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which provided a good substrate for the growth of microorgan-
isms. The adsorbed capacity of H,S on waste biocover soil would be
released to sustain microbiological consortia during nutrient-lean
inlet condition.

4. Conclusions

The removal performance of H,S on waste biocover soil
depended on its composition and ambient conditions. The adsorp-
tion capacity of H,S decreased with the increase of particle size of
waste biocover soil. A high water content and pH value enhanced
the adsorption of H,S via providing a favorable condition for H,S
dissociation and oxidation. The optimal composition of waste bio-
cover soil, in regard to operational cost and removal performance of
H,S, was original pH, water content of 40% (w/w) and particle size of
<4 mm. The adsorption capacity of H,S on the waste biocover soil
increased over the temperatures range from 4°C to 35°C. Waste
biocover soil became compacted lumps, and the surface area was
reduced, atlow concentrations of oxygen. Compared with mulberry
soil, sand soil and landfill cover soil, waste biocover soil showed an
excellent performance on H,S removal and was a good alternative
landfill cover for the removal of odorous gases.
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