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Introduction
Biological processes of industrial and municipal wastewater

treatment involve production of organic sludge that contains

significant amounts of hazardous substance [|I — 3]. This applies
to among others coking wastewater and petroleum refinery
wastewater, as well as municipal wastewater collected from

industrial and service areas [4, 5].

Coking plants allow recovering organic sludge by recycling
them to obtain coal charge [I, 6, 7]. Sewage sludge directed for
such a recovery shall be appropriately prepared to be used as a coal
component of charge mix [7, 13]. So far, there were no technically
and economically effective technologies for preparation of sewage
sludge for recovery [15], which prevents recovery of sewage sludge
at coking plants [I, 6, 7].

The article focuses on innovative technology for preparation of
excessive sludge from treatment of coking wastewater and municipal
wastewater for recovery at coking plants through recycling as
a component of coal charge [8, 9].

Technical and environmental determinants of recovery of organic
sewage sludge at coking plants

Recovery of organic sewage sludge at coking plants through
recycling as a component of coal charge requires fulfilling number of
technical and environmental requirements [I, 6, 7].

* no deterioration of coke forming properties of coal mix related
to yield and reactivity of coke and increase of ash content, as well
as other contaminants,

* no measurable corrosive and erosive effect on ceramic block of
coking battery

* no measurable effect on working environment and external
environment.

Regardless of the above technical conditions, there is a serious
barrier for conducting recovery of sewage sludge at coking plants —
getting added value from this activities by increasing availability of the
resources and increasing cost-effectiveness of coke production [1].

Excessive sludge containing great amount of organic compounds,
water and ash can be used for preparation of coal charge for coking
using two technological variants [7, 14];

* using sewage sludge hydrage for making up moisture of coal charge

* using organic substance of sludge as a component of coal charge while
maintaining bulk parameters of coal mix, i.e. moisture and ash.

The method involving use of sewage sludge for supplementing
moisture for coal charge with threshold content of organic matter and
ash in the dry mass of coal charge is optimum, if the amount of dry mass
of excessive sludge does not 0.2% of mass in the coal charge [14].

Methods used so far for preparation of excessive sewage sludge
for recovery do not meet technical nor environmental requirements
for coking plants [13, 14].
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Formation of excessive sludge for biological treatment of indu-
strial and municipal wastewater

Industrial and municipal wastewater are treated biologically
following the process sequence: biodegradation, nitrification and
denitrification [10]. Biological wastewater treatment can be conducted
in two technological process: with addition of organic carbon or
without addition of organic carbon [I 1]. When wastewater contains
over 60 mg/L NH,* of ammonia nitrogen, it is necessary to alkalize
it using caustic soda in the following amount 0.5 g NaOH on
I g NNH*[5, 11].

Biological processes of industrial and municipal wastewater
treatment involve production of organic sludge, which is then directed
ousted the wastewater plant system [| — 3]. Excessive biological sludge
have high hydration equal to 99 +0.8% [12]. Biological sludge from
treatment of industrial and municipal wastewater contain significant
amounts of aromatic hydrocarbons including polycyclic aromatic
hydrocarbons (PAH) and are contaminated biologically [3, 5].
Commonly excessive biological sludge are neutralized by burning in
various industrial plants [13].

Conditioning and hygienization technology of sewage sludge
by means of alkaline hydrolysis

Preparation of sewage sludge for recovery in the coking plants
involves conditioning and hygienization of sludge by means of alkaline
hydrolysis [8, 9]. The first stage of preparation of sludge for recovery
involves its concentration in sedimentation tank with addition of iron
coagulant and cationic polyelectrolyte at 35 £5°C [ 1]. Under these
processing conditions, the following effects of sludge concentration are
obtained:

Sludge hydration [%]

Sludge from biological
treatment of coking

Sludge from biological
treatment of municipal

wastewater wastewater
Sludge after sgcondary sedi- 98.8099.2 99210 99.8
mentation tank
Sludge after concentration
tanks with addition of coagu- 93.2t0 96.9 95.9 t0 97.8

lant and polyelectrolytes

The second stage of preparation of sludge for recovery includes
condition and hygienization by means of alkaline hydrolyse [8, 9],
by addition of 40 =20 g of sodium hydroxide for | kg of o.d.m in
form of 15% to 45% of aqueous solution and sodium cresols and
ammonium chloride above 100 g per | kg of o.d.m. After addition of
reagents, sewage sludge is subject to hydrolysis in reactor with mixing
at 40+10 °C and pH of 10 to 12.5.. Retention time of mixture of
sludge in reagents in the mixture is from 3 to |12 h, depending on the
type of sewage sludge. After reactor, liquid mixture in form of sludge
suspension is divided in the sedimentation tank into two streams. The
first stream is sludge after conditioning and hygienisation of Mohlman
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index 240 =60 dm3/kg o.d.m Another stream is a hydrolysate
containing dispersed sludge. Hydrolysate is used in the process of
biological treatment of wastewater as a source of external carbon and
as a reagent for regulation of sludge pH in the process of ammonia
nitrogen nitrification.

Sewage sludge after conditioning and hygienization are dewatered
mechanically, usually using decanting centrifuges (Fig. 1).
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Fig. | Technological diagram for sewage sludge preparation for
recovery in coking plant

A typical composition and parameters of sewage sludge before and
after preparation for the recovery by means of alkaline hydrolysis are
presented in Table |

Table |

Composition and parameters of sewage sludge before and after pre-
paration for the recovery at the coking plant

Value:
Sludge - coking Sludge - municipal
No. Name Unit wastewater wastewater
Before | After pre- | Before | After pre-
preparation| paration |preparation| paration
| 2 3 4 5 6 7
| Moisture | %o w/w |93.2t096.9(77.2t0 80.9|95.9 to 97.8|80.3 to 83.6
Dry sludge
2 % wiw | 3.1t06.8 [19.1t022.8| 2.2to4.1 |16.4t0 19.7
mass
(o)
3| Ashoas | WML g3, 1.3 29.1 12.4
o.d.m
il (o)
4 | Volatlepart| %owiw | o, 4 36.8 61.4 412
-Vd o.d.m
Elemental | % w/w
5 carbon— C¢ | odm 28.7 46.1 224 33.6
g |PAHconcen- wghg | )5 383 348 6.1
tration o.d.m.

7 Coliform cm? 0.06 | 0.003 0.1

The technology for preparation of sewage sludge for recovery
implemented in biological wastewater plants for coking and municipal
sewage is cost-effective and environmentally effective [|3]. Important
environmental effects include [14]:

* allows recovery of 100% of formed sludge from biological
treatment of coking wastewater as a raw material for preparation
of coal mix in coking plants,

* allows recovery of 30 to 50 o.d.m of municipal wastewater as a raw
material for preparation of coal mix in coking plants,

* produced sludge hydrolysate 100% eliminates demand for lye
and external organic carbon for conducting nitrification and
denitrification of nitrogen in industrial and municipal wastewater,
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* conducting sludge recovery through recycling to charge
mix in coking plant has no effect on working environment
and does not cause additional emission of substances to the
environment [15].

Operator conducting recovery of sewage sludge in coking plants
can obtain 2 to 3% reduction in coal charge costs. There is an actual
possibility of obtaining added value in the form of cost reduction in coke
production, which can be estimated for a given operator, given plant
location and local environmental conditions.

Summary

The biological treatment of industrial and municipal wastewater
involves formation of organic excessive sludge, which contains high
amounts of hazardous substance and can be biologically contaminated.
It can be neutralized by means of pyrolysis or burning. High-
temperature of black coal pyrolysis is conducted in coking plant which
enables neutralization of sewage sludge. Sewage sludge after recovery
through recycling for composing coal mix must have composition and
parameters required for the coal charge.

Currently, there is a number of methods for preparation of sewage
sludge for recovery. Atindustrial scale, the following are most frequently
used: concentration and dewatering of sewage sludge, which results in
that sewage sludge, especially municipal sewage sludge are neutralized
in the coking plants.

Technology for preparation of sewage sludge for recovery in the
coking plants has been developed and implemented. The method
involves conditioning and hygienization of sludge by means of
alkaline hydrolysis. The implemented technology for preparation of
sewage sludge for recovery allows obtaining significant technical and
environmental results.
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,Mate stonce na ziemi”

Najnowoczesniejszy na $wiecie synchrotron o nazwie ,,Solaris”, kto-
ry dziafa juz na Uniwersytecie Jagielloriskim, ma stanowi¢ dla polskich
naukowcédw ogromng szanse na zdobycie Nagrody Nobla. Urzadzenie,
ktore kosztowato 200 min PLN, stanowi ,mate storice na ziemi”, po-
niewaz moze wytwarza¢ $wiatto o wiele milionéw razy mocniejsze niz
$wiatto stoneczne — przekonuje prof. Marek Stankiewicz w rozmowie
z TVP Info. Tak nowoczesnej infrastruktury badawczej nie byto w Polsce
od ponad 40 lat, czyli od 1974 r., gdy powstat reaktor Maria w Swierku
koto Warszawy. Jak wyjasnia Stanistaw Kistryn, prorektor Uniwersyte-
tu Jagiellonskiego, ,,Solaris” to przyspieszacz czastek, ktory znajduje sie
w Narodowym Centrum Promieniowania Synchrotronowego w Kra-
kowie. Umozliwia generowanie promieniowania elektromagnetyczne-
go — od podczerwieni do promieniowania rentgenowskiego. Dzigki tej
wiasciwosci naukowcy moga zajrze¢ w giab materii, a nastepnie prze-
prowadzi¢ doktadne analizy. Na ich podstawie mozna przede wszystkim
bada¢ dziatanie nowych lekéw. Jednak urzadzenie w swoich badaniach
moga wykorzysta¢ przedstawiciele bardzo zréznicowanych dziedzin
naukowych, jak fizycy, farmakolodzy czy biolodzy, a nawet archeolodzy
i historycy sztuki. Ogromne mozliwosci synchrotronu potwierdza fakt,
ze w przesziosci badania prowadzone z jego wykorzystaniem zaowoco-
waly trzykrotnym przyznaniem Nagrody Nobla. (kk)

(http://innpoland.pl/, 23.09.2015)

CEEP o wyzwaniach sektora energii w Europie Centralnej

Poprawa konkurencyjnosci europejskiego sektora rafineryjnego,
budowa Korytarza Pétnoc—Potudnie i zwiekszenie dywersyfikacji do-
staw gazu w Europie. To gléwne tematy dyskusji pomiedzy Marosem
Seféovicem, Wiceprzewodniczacym Komisji Europejskiej odpowiedzial-
nym za Unig Energii, i Pawtem Olechnowiczem, Przewodniczacym Rady
Dyrektoréw Central Europe Energy Partners (CEEP). Spotkanie odby-
to si¢ w rafinerii Grupy LOTOS w Gdarsku i byto okazja do rozmowy
o najwazniejszych wyzwaniach w sektorze energii w Europie Centralne;.
Jednym z nich jest przenoszenie mocy rafineryjnych z Unii Europejskiej
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do regiondw o nizszych kosztach energii i tagodniejszych przepisach
srodowiskowych. Pawet Olechnowicz podkreslat, ze Europa potrze-
buje silnego sektora rafineryjnego, zwtaszcza w obliczu trudnej sytuacii
geopolitycznej. — Zwigkszenie konkurencyjnosci europejskiego sektora
rafineryjnego ma kluczowe znaczenie dla powstrzymania spadku mocy
wytworczych i niedopuszczenia do utraty tysiecy miejsc pracy w Unii
Europejskiej. Przenoszenie mocy wytwoérczych poza UE szkodzi réw-
niez $rodowisku naturalnemu, bo unijne rafinerie emituja znacznie mniej
zwiazkéw wegla niz analogiczne zaktady w pozostatych czesciach $wia-
ta. Aby sprosta¢ miedzynarodowej konkurenciji ze strony tych regionéw,
gdzie nie obowiazuje system ETS, przemyst rafineryjny winien otrzyma¢
100% uprawnien do emisji CO2 do 2030 roku — méwit Pawet Olechno-
wicz. Dziatania legislacyjne wspierajace konkurencyjno$¢ sektora energii
winny i$¢ w parze z inwestycjami w infrastrukture i zwigkszaniem dy-
wersyfikacji dostaw energii w Europie. Maro§ Sef¢ovi¢ podkreslit role
Korytarza Pétnoc—Potudnie, ktory ma potaczy¢ rynki Europy Centralnej
tak ze sobg, jak i z zachodnia czescia kontynentu. Komisarz zgodzit sie,
ze realizacja Korytarza jest kluczowym warunkiem dalszej integracji eu-
ropejskiej. — Europa potrzebuje przemystu, dlatego chcemy, by mogt sie
on tutaj rozwija¢ i zwieksza¢ swa konkurencyjnosé. Dotyczy to caftego
sektora energii, zwiazanego tak z wydobyciem i przerobem ropy naftowej
i gazu, jak i produkcja energii elektrycznej. Mam $wiadomos¢, ze sektor
ten wymaga znaczacych inwestycji, ktdre nie s3 mozliwe bez wtasciwych
regulacji na poziomie unijnym. Zrobimy wszystko, co w naszej mocy,
by zapewni¢ europejskiemu przemystowi odpowiednie warunki do roz-
woju — zapewnit Maro¥ Seféovi¢. Najnowszy raport CEEP pokazuie, jak
wiele — politycznie, gospodarczo i spotecznie — moze zyskac Polska i cafa
Europa dzigki Korytarzowi Potnoc—Potudnie. Raport byt przedmiotem
debaty prezydentéw, premierdw i ministrow spraw zagranicznych Polski,
Austrii, Butgarii, Chorwacji, Czech, Estonii, Litwy, L.otwy, Stowaciji, Stowe-
nii, Rumunii i Wegier. Debata na temat Korytarza Pétnoc—Potudnie odbyta
sig 29 wrzesnia w Waszyngtonie. W listopadzie br., réwniez w Waszyng-
tonie, odbedzie sig z inicjatywy CEEP drugi Okragly Stéf nt. LNG, ktérego
celem jest zwigkszenie mozliwosci dostaw gazu z USA do Europy. (abc)
(Komunikat prasowy CEEP Bruksela, 2 pazdziernika 2015 r.)
Dokoriczenie na stronie 650
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