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Abstract

The paper presents the results of research on the use of sewage sludge ash as a sorbent. Sewage sludge ash applied for
research was from the incineration plant of sewage sludge and screenings from the Group Wastewater Treatment Plant
Metropolitan Area £odz. The research on the sorption was being conducted with the methylene blue about concentration

of 1, 2, 3, 5 and 7 mg/dm?. The best sorption ability of dye equalled 70%, when dye concentration was 2 mg/dm’.
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1. Introduction

Currently in Poland continuous increase in the amount
of sewage sludge generation is a serious problem in its
management. Entering with effect from 1 January 2016
a prohibition of landfilling sewage sludge as defined in
Regulation [1] caused that the management of sewage
sludge is a complex problem in terms of environmental,
technical and economic points of view.

Inview ofthe physicochemical properties, application
of sewage sludge in agriculture is limited. This is
mainly due to permissible concentrations of heavy
metals, which have been defined in the Regulation of
the Minister of the Environment on municipal sewage
sludge [2].

Due to the limitations of use and management of
sewage sludge thermal methods are increasingly used.
The very important argument for the use of thermal
methods is full understanding of the basics of the process
and techniques of post-processing of the resulting
products. In addition, the chemical composition and
the percentage of combustible components of sewage
sludge allow the use of thermal methods [3-5].

The popular disposal method of sewage sludge ash
is landfilling. An alternative to landfilling of sewage
sludge ash may be its use as a sorbent, for example, in
wastewater treatment.

Sorption is a process of simultaneous retention of
contaminants on the surface of a solid (adsorption) and
inside the pores of the particles dissolved in the solution
by the action of electrodynamic and electrostatic
interactions [6-7].

The aim of the study was to evaluate the sorption
properties of the sewage sludge ash.

2. Materials and Methods

In this research the sewage sludge ash (Fig. 1)
from thermal stations treatment of sewage sludge and
screenings, located in Group Wastewater Treatment
Plant Metropolitan Area £.6dz, was used.

Fig. 1. The researched sewage sludge ash
(photo by M. Anasiewicz)
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The morphology analysis of sewage sludge ash was
performed with using a scanning electron microscope
JELO JSM 5400.

The sorption study of sewage sludge ash was carried
out by static method. Weighed into Erlenmeyer flasks
of 100 ml of 1 g dry matter of sewage sludge ash.
Then, it was mixed with the prepared solution of the
dye (methylene blue), respectively at 1, 2, 3, 5 and
7 mg/dm3. The concentration of the dye was found
experimentally at an optimal level when it can be
measured by spectrophotometer method. Then, the
samples were shaken for 4 hours at a constant agitation
rate of 100 rpm on a laboratory shaker.

After a set time, the samples were filtered. The
concentrations of dye were determined by using
spectrophotometer AQUAMATE Thermo Scientific,
at a wavelength of 650 nm [8].

3. Results and Discussion

The majority of grains of sewage sludge ash were
of irregular shapes and size. Dominated forms similar
to the cuboid, spherical forms were very rare (Fig. 2).

Fig. 2. SEM of sewage sludge ash from wastewater
treatment plant in £6dz [9]

Fig. 3. Reduction of methylene blue by sewage sludge ash
from the Wastewater Treatment Plant in £.6dz [9]
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The largest 70% of the sorption capacity of the sewage
sludge ash was found when the dye concentration was
2 mg/dm’. For the dye concentration of 7 mg/dm? the
percentage reduction was the lowest — less than 50%
(Fig. 3).

The difference in the percentage of reduction in
the concentration of the dye between the largest and
the smallest percentage reduction amounted to more
than 21%. Percent reduction of the dye solution at a
concentration of 3 and 4 mg/dm?® was very similar to
each other. The difference between them was 1.66%.

For the results of research on the sorption of
methylene blue linear regression coefficient R? was
equal to 0.78. The line was well matched to the
results and the average percent reduction for each
concentration of dye was presented (Fig. 3).

The appropriate adsorption was calculated using
the formula [10]:

Ao (c,—c)-V )
m
where: ¢, and ¢ — concentration before and after
sorption [mg/dm’], V — volume of solution of
concentration €, [dm*], m — weight of sewage sludge
ash [g].

Table 1. The appropriate adsorption for sewage sludge ash
from the wastewater treatment plant in £.6dz [9]

Concentration of methylene blue [mg/dm’]
1 2 3 5 7
0.064 0.059 0.183 0.297 0.341

Appropriate adsorption

4. Conclusions

The study showed that the sewage sludge ash from
the Group Wastewater Treatment Plant Metropolitan
Area £.0dz had the best ability for sorption of the dye
2 mg/dm’, and the lowest for 7 mg/dm°.

Aftertheresearchitwas found thatsewage sludge ash
can be used as a sorbent. However, it is recommended
that the sewage sludge ash is chemically modified for
example using a solution of a strong alkali. The aim
it is to increase the porosity and sorption capacity of
sewage sludge ashes [11].
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Ocena wtasciwosci sorpcyjnych popiotu z osadow
sciekowych z oczyszczalni Sciekow w Lodzi

1. Wprowadzenie

Z powodu ograniczen w wykorzystaniu i zago-
spodarowaniu osadow Sciekowych coraz czesciej
stosuje si¢ metody termicznego ich przeksztalcania.
Bardzo waznym argumentem przemawiajacym za
stosowaniem metod termicznych jest pelne opano-
wanie podstaw procesu oraz technik oczyszczania
powstatych produktow poprocesowych. Ponadto
powstajace koncowe produkty w postaci popiotow
1 zuzli nie stanowia potencjalnego zagrozenia dla lu-
dzi i srodowiska [3—5].

Alternatywa dla zagospodarowania popiotow po
termicznej utylizacji osadow Sciekowych moze by¢
ich wykorzystywanie jako sorbentu w procesie sorp-
cji na przyktad w oczyszczaniu sciekow.

Celem badan bylo okreslenie wlasciwosci sorp-
cyjnych popiotu powstatego w procesie termicznego
unieszkodliwiania osadow s$ciekowych.

2. Materiaty i metody

W badaniach wykorzystano popiot ze spalania osa-
dow $ciekowych (rys. 1) ze stacji termicznego prze-
ksztatcania osadow $ciekowych i skratek znajdujacej

sic na terenie Grupowej Oczyszczalni Sciekow
Lodzkiej Aglomeracji Miejskie;j.

Za pomoca elektronowego mikroskopu skaningo-
wego JELO JSM 5400 wykonano analize morfolo-
gii popiotu z osadow $ciekowych.

Badanie sorpcji popiotu z osadow Sciekowych
prowadzono metoda statyczng. Odwazono do kolb
Erlenmayera o pojemnosci 100 ml po 1 g s.m. po-
piotu z osadow $ciekowych. Nastepnie wymieszano
go z przygotowanym roztworem barwnika (btekit
metylenowy) odpowiednio o stezeniu 1, 2, 3, 5
i 7 mg/dm’. Nastgpnie probki umieszczone zosta-
ly na wytrzasarce laboratoryjnej na 4 godziny przy
statej szybkosci wytrzasania 100 obrotéw na mi-
nute. Po uptywie zadanego czasu probki poddano
przesaczaniu. W przesgczonym roztworze metoda
spektrofotometryczng oznaczono stezenie barwni-
ka. Pomiar zostal wykonany na spektrofotometrze
AQUAMATE Thermo Scientific przy dtugosci fali
650 nm [8].

3. Dyskusja wynikow

W popiele z osadéw Sciekowych dominowaly
ziarna nieregularne o réznych ksztattach i wielko-
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Sci. Przewazaly formy zblizone do prostopadtoscia-
néw, formy kuliste byty bardzo rzadkie (rys. 2).

Najwigksza, 70-procentowg zdolno$¢ sorpcyjng
popiotu z osadow Sciekowych stwierdzono, gdy ste-
zenia barwnika miato warto$¢ 2 mg/dm?. Dla stezenia
barwnika 7 mg/dm? procent redukcji byt najmniejszy
—mniej niz 50% (rys. 3).

4. Wnioski

Przeprowadzone badania wykazaly, ze popiot
z osadow S$ciekowych z Grupowej Oczyszczalni
Sciekéw Lodzkiej Aglomeracji Miejskiej najlepsza
zdolnos$¢ sorpcyjna wykazywat dla stezenia barwnika
2 mg/dm’, a najmniejsza dla 7 mg/dm®.

Po przeprowadzonych badaniach stwierdzono,
ze popioly z osadow $ciekowych mozna stosowac
w charakterze sorbentu. Jednak zaleca sig¢, aby po-
pidt z osadow Sciekowych modyfikowa¢ chemicznie
na przyktad za pomocg roztworu mocnej zasady. Ma
to na celu zwigkszenie porowatosci oraz pojemnosci

sorpcyjnej popiotow [11].
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