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Cekuis Nel

CEKIIIS 1
TEXHOT'EHHO-EKOJIOITYHA BE3IIEKA YKPATHH I .
H03YBAHHS PU3UKIB Y IIPUPOJIOKOPUCTYBAHHIL CYYACHI
OTEXHOJIOTTi BONOOYHINEHHS TA BOJOIMATOTOBKH.
CYYACHI TEXHOJIOTTi MEPEPOBKH TA YTHIIBAIT
IPOMMCJIOBUX, [IOBYTOBUX TA IHIIHMX BIIXO/IB

(045)

Kyraaxmenos FO.A., Marseesa H.B., Poauna B.B., Besia A.I'. (Ykpanua, Kues)
)P 1 MOJIEJTH PAIIMOEMKOCTH M HAIEXXHOCTH B COBPEMEHHOH 3KOJIOTHMHA
Bseaenue

eckast IKONIOTHA M PAMOIKONIOTHA He HMena BbIGOpa Moaenei W NapaMeTpoB, MPHTOAHBIX JUI OLEHOK M
HYECKHX NP H PUCKOB B passoro tuna. K (Poccus, 1968) u,
0, YepHoOsinbckas (1986) u apapus Ha ®okycume-1 (2011r.) aBapus nmtaza:m YeTKyl0 HeobGXonumocTs
i HMEHHO TEOPETHUECKHX MCCNIENoBaHui B 3TOH obmacti. o P
Hoe Arpe u Kop B 1960 p., HAMH B OCHOBY nonoﬁ PpaaHoIKONOrHYecKoH
MOKHO OUEHUTh COCTOAHHE GHOTHI SKocHCTeMBI. CrienyeT
uro KaK rp: , KOTOpOE [0 CBOMM
BIHAHHAM €IE He CMOCOGHO HApYWHTH OCHOBHBIE QYHKUMH GHOTBI: CHUCOGHOCH: coxpanuTs, Guomaccy H
cpeny cy! P Moznenu ]
Pl CTIOCOGHLI 8/IEKBATHO PEArMpoBaTh Ha BAMAHME PaiHBIX (AKTOPOB (y~o6:|y'leuue, TAKENBIE METAUIB H
flo pe3yNIETAaTaM NMPOBEREHHBIX HAMH OMLITOB MOTYT 4YeTko BIMAHME
os Ha GHOTY W OnepexaTh MO CBOMM PEAKUMAM GHOMOTHHECKHE Y HTO
N13paMETPOB PATHOEMKOCTH MOXKET CITYKHTh B KAuecTBE «OKONOrHYECKOrO TPAyCHHKa», KOTOPKIH HaMepaeT
wihe W Gnaronomyusue GMOTHI, M GLITL MEPOH MIA IKBUNOHMETPHYECKOH OLEHKH BMAHHA PANHALMOHHOrO H
kckoro (akTopos.
fupaboTaHHbie M NOCTPOEHHBIC HAMH MOMIE/H JUTA OUEHKH Nap POB p M PasHBIX THIOB
JNHAIX, BOJIHBIX, JIECHBIX, FOPHEIX, JTYTOB H yp ) MOXHO KaK p i noaxon K
IHPOBAHMIO  PANIMOEMKOCTH Pa3HOrO THNa camble H
AHBATB UX 110 OTHM nokasaTensm [1-4].
nokasanu, 4To p n paccepa ~ '*’Cs B BomHEIX ¥ HazeMHBIX
leMax, YETKO PearHpyeT Ha BCE CYIECTBEHHBIC BHEIHNE HaKTOPh! BAMAHUSA (KITHMAT, MaBOAKH, KOHTPMEPHI), 8
o Ha pasHbIE THIBI 3arpasHuTeneii (tenniossie cGpocki, 203s1 06y 3 nt ). Ipn
o4 GbIIO NOKA3aHO, YTO Kaxbli BAMAHME HA y He MOXET He OTOGpasMTbCA Ha
(IPEAENEHUH TPAcCepa M Ha napauerpax panHoeMkocTH 1o HeMy. Takodi NoaXosl, KOTOPbIA Pa3BHBACTCA B HAWIKX
T03BONHT s uump
fieikn neCTBUA CaMBIX pa3HBIX d:ampon Ha GHoTy axocucreM. Ha 3roit ockoBe HaH NPEANOKEHO METOR
ana YPOBHE# BAHAHUA TOJUHOTAHTOB HA GHOTY SKOCHCTEM.
- nono  pi y ,  KOTOpble B GHOTHUECKHX W
fHOTHIECKUX KOMIMOHEHTaX 3KOoCHCTeMBI [5-9).

1. M H Teop aHANH3 H
y 4TO CKOPOCTH Nep p B B
TIOJIMTOHA M CTPYKTYphI ero penbeda. Micnonssys napametpsi, KoTopsie
bynpanAIOT B dre, Grim P KapThl 3ar|

banwada *'Cs, u xapra nepepacnpeneneum panuoHyknuaos yepes 10, 20 u 30 ner nocne asapuy [10).

Meton ucnonsiosamus awanutHueckoi I'MC TeXHONOrWM B COBPEMEHHON PANMOIKOMOrHH MOXeT GbITh
| M010TBOpHO McToNb30BaH B o6mieit dKkonorin. TIDEANIOKEeHHIE TYT METOB! M METORMKH PaaHOIKONOTHYECKHX
| HocneJOBAHMHI Ha OCHOBE TEOPUH M Moaenei Hp 6uoTHI MoryT 6bITh € yenexom
HeNO/Tb30BaHBI NIPH PELICHHN Pa3HBIX NPoGneM cunpcuem«oﬁ IKOJIOrHH.

310, Npexe BCEro Mpo6neMa CO3NAHMA CHCTEMBI IKOJIOTHUECKOrO HOPMMPOBAHWA BPEIHBIX (akTOpoB uepes
PeaKim ToH GHMOTHI, KOTOPas MOXET MOJyYaTh HaGONbINEe BPEHOC BIIMAHHE TIPH BHECECHHH B OKOCHCTEMBI CaMBIX
b, PASHBIX TI0JLUTIOTAHTOB.

Ha 10} TeOpeTHueckol 6ase MOTyT GbiTh ComaHEl 3dexTHBHLIE Meronm OLEHOK 3KONOrMYECKHX PHCKOB NpPH

b BAHAHMY Ha GHOTY ¢ M ApyruX 3arp:

DaKTOp IKOMOrHYECKOH eMKOCTH M p 0 wunu (Fj)
npu moneneii (1):

11




S

Cexuis Nel
Fj = Taij/ (Faij+Yaji) (1)
rae Yaij ~ cyMma ckop " ¥3 pasHBIX
INEMEHT - Monenedl, a ¥ aji — cymma ckopocteit nepexona
" H3 kamepsl J ~ B apyrue KOTOpbi€
HHMH.
Tokasako, uto H OTTOKa TP POB H "0 NHTaHHA —
KanHsl mp 6HoTH Y

2. Hi

Jind ananusa Mepexona PaiMOHYKIIHIOB M3 Kamephl B KaMepy THIOBOW CKIIOHOBOW JKOCHCTEMb HaMM  Obutd

BHBPAHBI CpenHe IHaCHHA Tlepenoc M3 OMHOW KaMEPE! B PYTYIO NPOHCXONMT N0
19KOHAM KMHETHKM NIEPBOTO NOPAIIKA, ero TPOCTBIX i

Ta6auua 1 - Hakonnenue patHosyKIHIOB B KAMEPAX CKIOHOBOH IKOCHCTEMbI
Kamepst MaxcumansHas akKTHBHOCTb PanHoHykMnos (%) Bpema (roney
Orrymka 12
Jyr
| Teppaca 4
To#ma
Boma
Buota - 44
Jonnsie _oTnoxeHus . 4
Yenorex 2
Ta6anua 2 - Ipornos " i 10381 LIS B
500 qess0BeK IPK PA3HBIX CAYYANX 3ar ) IPH CPEXHHX CKOPOCTAX NEPEX0I0B.
KAy KAMEPAMH IKOCHCTEMBI
AxTueHOCTb panuonyknmaa, Ku | 1 5 10 40
KonexTupHas no3a, uen/3s 1,6-10* 8,1-10 1,6-10° 6,5-10°
Hunvsunyanssas 103a, 36 0,3256 1,628 3,256 13,024
Buisoan!
1. Tony4eHs! naHHBle aHanH3a B Ha ocHose
Ha B 30-kM 30He oTuymachua YADC (na pexe Vi), H
JMTEPATYPHBIX AAHHBIX OLIEHKH P uesus-137) u n030BBIX
Harpy3ok Ha mogaeii.

2. Jina pa:pasm-m BO3MOXHBIX METOIOB 3aLMTH moeH B
H OLEHEHO WX BO3MOXKHOE BJIHAHHC Ha cummy TpaHCIopTa
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Latosiniska Jolanta (Poland, Kielce)

UTILIZATION OF MUNICIPAL SEWAGE SLUDGE - EXAMPLE OF WASTE WATER
TREATMENT PLANT IN SITKOWKA NOWINY

Introduction

here are about 4500 waste water treatment plants, which have equipment for treatment of sewage sludge.
fresulting sewage sludge is estimated at about 1-2 % of volume of flowing waste water in the waste water
s {1].

Poland generated 519,2 thousand tons of sewage sludge dry matter [3]. The amount of sewage sludge
dsposal reaches an amount of 212,4 thousand more tons, which are accumulated on the areas of waste water
st from the past years [3]. The realization of Council Directive [4] requirements contributes to the growth
i ewage sludge. According to predictions, in the year 2014, the amount of municipal sewage sludge is to
Jiousand tons of dry matter, and in the year 2018 ~ 726 thousand tons [5].

Jeiling EU regulations limit the deposit of municipal sewage sludge on landfills. The processing of
ewage sludge should be performed in accordance with regulations defining the waste disposal principles
n | January 2016, the disposal of sludge which has not been processed properly is forbidden [7,9]. Under the
(9], landfilling of municipal sewage sludge is allowed only for sewage sludge which has the calorific value
60 MJ/kg d.m., contains less than 5 % of total organic carbon, and its loss on ignition is not higher than 8 %
ipal sewage sludge includes total organic carbon in-the amount of more than 5 % [(2,10].

Jhind main methods of municipal sewage sludge utilization are: applied in agriculture (22,4 % of dry mass of
sudge generated in the year 2011), applied in land ion including ion of land for agri

g5(10 %) and landfilled (10,4 %) [3].

environmental use of sewage sludge allows us to benefit from its fertilizer qualities. However, the reuse of
sdge on the agricultural lands is Limited by the high levels of the heavy metals, polycyclic aromatic
puons, tetrachlorodibenzodioxin, polychlorinated biphenyl and pathogenic organisms contamination [11].
ewvironmental use of sewage sludge gains no social acceptance, and in addition, it is seasonal and is regulated
se act 6], regulations [12,13], and the directive [14]. Furthermore, there are no suitable areas for this purpose.
ing to the National Waste Management Plan, only 7,5 % of total number of sewage treatment plants provide
g which can be used in agriculture [15].

[Me solution of this situations is an increase of the amount of incinerated sewage sludge. The thermal methods of
uilization have a range of advantages: reducing the mass and volume of the waste before it is further processed;
bige volume of 1 m® and of hydration in the amount of 65 % is reduced to ca. 0,1 m’ of ash, ability to reuse the
iy contained sewage sludge, ability of monitoring the deleterious substances emissions, the solid products and post-
remains which are sanitary safe; post-process waste requires further utilization by reason of the potentially
piive cffect on the environment [16].

Awoldmg to Best Available Techniques Reference Document of August 2006 for specifying Best Available
Jehniques (BAT) for waste combustion, “In installations working mainly for purpose of sewage sludge combustion,
Tis regarded to be the technology based on the fluid bed, because of the fact that it performs a high combustion
ficiency and a low volume of exhausts generated” [17].

The aim of this research was an evaluation of utilization of sewage sludge in the law aspects and mobility of heavy
metals in sewage sludge ash in waste water treatment plant in Sitkéwka — Nowiny.

Materials and methods

This waste water treatment plant is located in Swictokrzyskie Region. This plant receives waste water from
separating the sewer system Kielce - capital of this region, municipalities Sitkowka Nowiny and western part of the
municipality Mastow. The nominal flow capacity of this sewage treatment plant equals 270 000 PE. The total amount of
waste water influent are municipal waste water 85 % and 15 % of industrial waste - mainly from the food and metal
industries. This waste water treatment plant releases around 12 thousand tons of activated sludge per year. Thermal
sludge utilization station in this waste water treatment plant operates from November 2011.The maximum daily amount
f of incinerated sludge equals 88.8 Mg/d. The working hours of this thermal sludge utilization station is 7500 hrs./year.
‘This sludge thermal utilization installation is composed of such main elements as:
- receipt and storage of sewage sludge,

13




