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UDC: 57463 Ctpyuen Tpyn

IMMOCTAIIKII 3A 3I'YCHYBAIE HA TIIHA

Mnpjasa T'omomeosal!, Adpoanra 3enpenckal, bopnc Kpceres?,
Baaroj I'omomeos!

AncTpakr

[pn npeuncTyBathe HA OTOAJHUTE BOOH CE jABYBA roJeMa KOMHYHMHA HA
THE:A, KOjA COTP:KH BHCOK MPOLEHT HA BOJA I MATEPHI KOH HA OTMAZHATA BOAA
i1 JaBaaT Jowl KBAMMTET (CYCMEHAMPAHH OPTaHCKH H HEOPraHCKH MaTepiH,
CYMCTAHLM KON AABAAT HEMPHJATHN MUPHCH, OAKTEPIN H C1.).

BucokaTa cogpikiHA HA BOJA BO H3IBOSHATA THHA [J0BEIyBA [0
STONEMYBAWE HA BOAYMEHOT HA THEATA, IWITO Oapa PEeJaTHBHO TFOJEMI
o0jekTH 32 00padoTka Ha netara. CeTo 0Ba HANOXKYBA NOTPeda O NPHMEHA HA
MOCTAMKH 32 TPESTHPAKE HA THELATA CO LS A2 ¢ HAMATN HEj3HHHOT BOTYMEH,
CTAOHIM3AUMA HA MATEPHNTE MOOACKHHM HA PACHArAMRS I VHHIUTYBAHKES HA
MATOreHHTE MHKPOOPTAHI3MI H NapasHTH.

Bo TpymoT ce ofjacHeTH MOCTANKHTE 33 HAMAIYBAHE HA BOJYMEHOT HA
THELATA, OAHOCHO MOCTAMKHTE 34 HEj3HHA IEXHAPATALH]A.

Kayurnu 3beposu: omnagna 600a, mira, 2Pasumanicko, (paomayicko,
HEHMPUDY2AIHO, 32VCHYEARE.

THICKENING METHODS IN SLUDGE PROCESSING

Mirjana Golomeoval, Afrodita Zendelska!, Boris Krstev!, Blagoj
Golomeov!

Abstract

The treatment of wastewater occur a large amount of sludge that contains
high percentage of water and substances that provide a poor quality of
wastewater (suspended orgamie and morganic substances, substances that give
unpleasant odors, bacteria, ete.).

The high content of water in the sludge requires relatively large objects
for sludge processing. This indicates the need for application procedures for

1) @axynTeT 33 NPUPOIHH M TEXHWYKH saykH, ¥ uueepsuteT , loue Jenues” — LTun
Faculty of natural and technical sciences, University Goee Delcev - Stip
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treating sludge to volume reduce, stabilization of substances subject to decay
and destruction of pathogenic microorganisms and parasites.

In this paper are deseribes procedures for reducing the volume of sludge,
rather procedures for sludge dehydration.

Keywards: wastewater, sludge, gravity, flotation, centrifugal, thickening.

1. Bosen

Bo mpouscuTe HA MPEUHCTYBAKE HA OTMATHUTE BOJH CE jaBYBA TOMEMA
KOMYIHA HA THHE:A, KOja NPETCTABYBA rOIeM Npodes, OHaejKil ce coCToH of
MATEPHH KOH HA CHPOBATA OTNATHA BOZA M JABAAT JOLI KBAIUTET (CyCcneHgHpaHu
OPraHcKH H HEOPraHCKH MATEPHH, CYTICTAHLM KOH JaBaaT HEMPHjaTHI MHPHCH,
OAKTEPHH H CI1.).

OpranckiuTe MATEPHI KOH C¢ HAOTAAT BO CHPOBATA THHA CC MOOI0MKHN
HA THHEHE, TAKA IUTO BO CAVYadj HA CMOHTAHO W HEKOHTPOMHPAHO TPYJICHE
BO MpHpPOAATa 0N AOLLUTO J0 PasBHBAKE HA HEMOKENHH FacoBH, KAKO WITO Ce
MeTal, cyadypeogopod, aMounjak u ap. Bo THmaTa moXke ga ce HajoaT u
MATOreHH OAKTEPHH KOH BO MPOLECOT HA 0OpadoTKA HA THHATA D3 HHUBHA
eqMMHHAUMjA O MOMKEene [ga NpegusBHKAaT s3apasnn donectH. [loceben
npodaen Bo 0OpadoTKATA HA THHATA MPETCTABYBA BHCOKATA COAPXKHHA HA
BOJA BO M3ABOSHATA THH:A, LUTO DApA PEIATHBHO FoaeMi 00jeKTH 32 00padoTKA
HAa THH:ATA.

[nasuara uen Ha NOCTANKHTE 32 00PADOTKA HA THH:ATA ce: (1) cManyBame
HA BOAYMEHOT HA THHATA, 3apagi HAMATYBAHKE HA 00JEKTHTE BO KON CE BPLUH
HEj31HA EBEHTYAJIHA MOHATAMOLUHA 00padoTKAa M 3apagl HAMAIVBAKBE HA
ACMOHINTE 32 THH:A, KAKO H 3apagi HAMATYBAS HA TPOLIOLHTE H ONECHYBAKETO
Ha TpaHcnopTorT u (2) cTabmaMsauija HA THELATA, 3apagl CIPEYyBAHE HA
HEj3MHATA CMOHTAHA pasrpagda BO MPHPOJHATA CPEHHA, VHHUIUTYBAEE HA
MAPAIHTUTE OPHCYTHH BO THHATA I Ap.

2. Tlocrankn 3a 00padOTEA HA THBHA

[MocTankuTe 32 06pAGOTKA HA THHA C€ PASTIYHI H 3ABHCHO Off FONEMIHATA

HA MOCTPOjKATA M HAMMHOT HA KOpPHCTEH:e N OTdhpaama HAa o6padoTeHHOT

MPON3BOM MOXKE JA c& KOMOHHIPAAT HA PASHI HAYMIHH.
[MocTankuTe MoXKe Oa ce FPYMNPAAT HA CNeIHIHOB HAYNH:
a) MNocTankn 3a HAMATYBAKE HA BOMYMEHOT HA THEATA H KOTHYIHATA HA

BOJaTa:

—  KOHIMUHOHHPAHE,

—  3rYCHYBAKE,

— OfjenyBame HA BOOATA,

—  CVLIeHe.

88



Faculty of Natural & Technical Sciences
NATURAL RESOURCES AND TECHNOLOGY Goce Delcev Umiversity — Stip

o) [IpepadoTka 3a cTAOUAN3ALIjA HA MATEPHHTE MOJI0KHH HA Pacnarambe:
—  AHASPOOHO TPYEHE,
— aepodHa cTadHAN3aLMja,
—  KOMMOCTHpAHE,
— racucpHKauMja,
—  3ananyBaHe.
B) YHHIITYBAKS HA NATOMSHH MHKPOOPTAHNIMHI H MAPA3HTH:
— macTepusauuja,
—  3pauchE co Y 3paum,
—  XeMHCKH MOCTAMKH.

a
i

JexXngparamija - HAMATYBAKE HA BOAYMEHOT 11 KOJIMYITHATA HA B0OA
B0 THEHATA

Hexugpataumja € npouec HA HAMATYBAHE HA BOJYMEHOT HA THHATA H
3rOJeMYBALE HA COTNPMHMHATA HA CYBH MaTepuu Bo nea. [locTankure co xKou ce
BPLLUI IeXHIPATAUM]A MOXKE JA Ce FPYMHPAAT BO: 3TYCHYBAHE, OJIC/IVBAkLE HA
BOJATA H cyLICH:e. TepMIUKOTO CYLICHE HA THHA PETKO CE NPHMEHYBA MOPagH
BHCOKHTE €KCILIOATALMOHH TPOLLIOLIH.

3.1.I'paenTanncko 3ryCHYBAKmE

[paBUTALMCKHOT 3rycHYBAY ODHYHO CE& MPOSKTHPA KAKO KPYKeH 0a3eH.
CHpPOBATA THEA C& TOHECYBA BO CPEIHHATA HA 0A3€HOT, KAl WITO MO IejcTBO
HA TPABHTALM]A €& OBICKH KOH [JHOTO, 4 HAZTHHECTATA BOIA C& ONIENyBa HA
MPENHBOT M ¢& BOJH HA MOYSTOKOT HA MPOLECOT 34 MPEUNCTYBAE HA OTNATHATA
BOJA. 3ryCcHATATA THEA OF JHOTO HA GA3EHOT CE MyMIA BO JUTECTOD HIH OfH
HA MOHATAMOLUHA AexuapaTaunja. [paBuTauHCKUTE 3TYCHYBAYN MOXKE 1A SUIaT
CTATHYHH W MeXannuk (canka 1).

Ce AOHMEH3HOHHPAAT BP3 OCHOBA HA XHIPAYIHUKOTO MOBPLIHHCKO
ONTOBAPYBAKE H ONTOBAPYBAHETO HA THEATA CO UBPCTH MATEPHH. THRHYHINTE
BPEAHOCTH HA XHAPAYIHYKOTO MOBPLIMHCKO ONTOBAPYBake ce of 16 10 36 m™
m?® d. TunHunNTE BPEIHOCTH HA ONTOBAPYBAHE CO UBPCTH MATEPHH 3ABHCAT
Of1 BUOOT HA THH:ATA. BoobiuacuaTta gnadounia HA rPABHTALICKHOT 3TYCHYBAY
eon3go6Gm.

BpemeTo ma 3ampxyBame HA CYPOBATA THH:A BO TPABHTAUMCKHOT
3rycHyBay He Tpeda ga 6upe nogonro of 1 gen, Gupejin moke ga mojme go
HETMOCAKYBAHO TPYICH:E.

3.2. @a0TAICKO 3rYCHYBABKE

PaoTAUHCKOTO 3rYCHYBARS MOMKE I & H3IBPLLH CO PACTBOPEH BO3AYX, CO
BaKyyMcKa chnoTaupja u co thaoTaumnja co BIyByBake HA Bo3Oyx. Edpukacnocta

89



maKYIITET 31 NPHPOOHH H TEXHHUYKH HAYKH
[TPHPOIHH PECYPCH W TEXHOIOTHH YrnusepsuteT .['oue Nemues” — [ltun

3aBHCH 01 TOA KOTKY A0OpO MOMKe 12 OHAAT ArIOMEPHPAHI YECTHYKITE HA THHA
CO FACHHTE MEYPUlH:A, OAHOCHO O NOBPLUIMHCKNUTE OCOOMHHM HA THE YECTHYKIL
B3rycHYBAWmETO HA THHA 0f (PAOKYIMPAHHM YEeCTHUKH MONECHO Ce BPLUH CO
thaoTauja OTKOIKY CO TANOXKEHE, MOPAAH IWTO (PIOTALMCKOTO 3rYCHYBAME
ce MPUMeHYBA MpH 0OpadoTKa HA AKTHBHATA THHA.

HajuecTo ce KopucTH chroTaunjaTa co pacTeopeH Bo3ayx (camka 2). 3a
0BAA MOCTANKA BO3AYXOT CE BHECYBA BO CATYPATOPOT CO THHATA NOJ 3ro/leMeH
nputHcok of, 2,75 go 3.50 bar. BpemeTo Ha sagpikyeame BO caTypaTopoT
H3HecyBa Hekoaky MunyTH. Bo rpnoTatopor THmaTa e nog aTmocthepekn
MPHTHCOK H BO3AYXOT Of PACTBOPOT M3AECYBA BO BUA HA (DHHI MEVPUHbLA, KO
ja MOOMrHYBAAT THHATA KOH MOBPLUMHATA, OF Kage LITOo HCTATA C& OTCTPAHYEA.
M3ggoenara Boga MOBTOpPHO Ce BpPAKA BO MPOLECOT HA MPe4HCTYBAHE HA
OTMAAHUTE BOOM, 4 MOKE M JA Ce PEUMPKYIHPA BO CATYpATOPOT BO PAMKH HA
peuppkyaaupja og 1 go 3.

Bo mecTata co HHCKH TeMmepaTypn uoTaTopoT Mopa Aa 6uge Bo
3aTBOPEHA I 3ATOMISHA 3rpaja.

Ecpukacnocta na paoTaTopoT Moke ga ce 3roleMH CO JOJABAEE HA
pPacTBOP OF NOANEIEKTPOINT BO CHPOBATA THHA. Co JOJABAKE HA XEMHUKAIHN
MOSKE J1A C& 3rofieMn efpuKacHocTa HA (paoTaunjaTa of 85% na 98% - 99%.

3.3. HenTpudyrupame

HentpucpyrnparmeTo ce KOPHCTH 33 3TYCHYBAKE HA CHPOBATA THH:A, KAKO 1
33 AEXUIPATALM]A HA TPETHPAHA THiLA. LleHTpidhyriTe ce cneupcp I MALIHHN
Y HHBECTHLUHCKI TPOLLOLH HA OJPKYBAE I TPOLIOLNTE 34 €HEPritja MOMKe Ja
ongar suauntenun. [opagn Toa, oBoj Npouec ce NPUMEHYBA 32 MOCTPOJKH U]
XugpayandeH KanauuTeT e noroaem og 200 I/s, a pacnonoKanBHOT NpocTop 34
n3rpagda e mvuTHpan. MeTo Taka, HEOMXOIHO & MPHCYCTBO HA CTPYHEH Kagap.
Hentpudyrin nponssegysaat roaem Opoj Ha mponssognTean Ha onpema. Ha
CAMKA 3 & NPHKAKAH WEeMATCKH JHjarpaM Ha UeHTPHCDYTa 3a STYCHYBaMe HA
THH:A.

3.4. Bagyym darrpn

Kaj Bakyym pHATPHTE ce KOPHCTH PAsIMKaTa Mefy aTMmocrpepcKHoT
MPHTHCOK I BAKYYMOT KOj C& OCTBAPYBA CO MOMOLLI HA BAKYYM MyMMA 3a Oa
C€ HACOUM THHATA I3 MOMHHYEBA HI3 MoposHa tpuaTepua nenta. Ha noposuara
CPeOMHA C& OJSAYEA THHATA BO BHA HA Konay (Kek). Bakyym chnatpaumjata
MOPAHO CE KOPHCTENA NOBEKe, HO BO nociegunTe 10 roginHn npakTHiHo i He ce
KODHCTH, GHISJKH ¢ Pa3sBHEHH ANTEPHATHBHI METOTH HA MEXAHHYKO LEACH:E.
[puunuaTa 32 OThpnarwe HA BAKYYM (PHATPALIJATA C&: KOMIICKCHOCTA HA
CHCTEMOT, MOTPE0ATA OF XEMHUKATMH 30 KOHTHUHOHHPAKS H BHCOKH TPOLLIOLH
32 padoTa 1 OpIKYBaHE.
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3.5, @uarep npecn

Bo ynotpe6a ce nentecTnTe H KoMopHH chuatep npecu. Kaj nenrectiTe
thunTep npecH KOHTHHYNPAHO C& JOHECYBA THH:A, MPH WTO USISHETO € Noj
O€jCTEO HA MPABHTALM}A 1 MEXAHIYKH CO3TAISH MPHUTHCOK MPEKY BAILM.

Ienrara ua nenrectata (puaTEp Npeca Moke ga onge co wmpnua 0.5 - 3.5
m. Boobnuaenara nmpuna e 2 m. OnToeapysaweTo co THwa € og 90 go 680
Kg'm h, 32BHCHO OF BHAOT HA THEATA. XHIPAyIMYKOTO ONTOBAPYBae ¢ of 1.6
go 6.3 I'm.s.

Bo komopuata chuntep npeca (camka 3) UEASHETO C& MOCTHTHYBA HA TO]
HAYNH ITO THHATA ce yeppaa nog roem MPUTHCOK BO KOMOPH Of KOI BOJATA
ce uegn HH3 moposHa cpeguHa (TekeTnn). [IpHTHCOKOT WITO ce MOCTHTHYBA
BO KomopaTa usHecysa of 6.9 go 15,5 bar, a BpemeTo na uegewe e og 1 go 3
uaca. [loToa kKomopHTe ce oTBOpaaT U 0F HHB ce Hopaa KekoT. [Jedemuara
HA KeKOT M3necyBa of 25 mm 7o 38 mm, a cogpKHNATA HA BIATA BAPHPA OF
48 1o 70 %.

[MpegnocTTe Ha KOMopHATA (PUATEP Mpeca ce: rofeMa KOHUSHTpauuja
HA CYBH MATEpPHH BO KEKOT, OHCTPHHA HA (DHATPATOT H TOAEM MPOUSHT HA
H3OBOjYBAHE CYBH MATEDHI.

dunTpaupoHnoT UHKAYC Tpae of 2 0o 5 yaca 1 ¢ COCTON Of: MOMHEHE HA
npecarta, Ogp:KyBaHke Ha MPHTHCOKOT BO KOMODHTE, OTBOPAH:E HA KOMODHTE,
OTCTPAHYBAKE HA KEKOT, MISHE HA KOMOPATA H 3aTBOPARKE HA KOMOpPHTE
(mpecaTa). HeomxogHo € mpHeyCcTEO HA €0EH OMEPATOP BO TEKOT HA TPASHETO
HA UHKIYCOT.

JaKnya0K

Bucoxara COOpPMHHA HA BOJa BO H3OBOCHATA THH:A Gﬂpﬂ PEJATHBHO
rosIemMi O0JEKTH 32 00padOTKA HA NCTATA, LUTO HANOXKYEA MOTPe0a Off MPHMEHA
HA MOCTANMKHN 34 TPETHPAHC HA THHATA CO UE 0a ¢ HaMaTH IIEj“SIIIIIIOT BOMYMEH.

ﬂfXII,E[p;'lT-.’lLI,II_jaTa € NpoUcc HA HAMATYBAHKC HA BOJYMCEHOT HA THHATA H
3roaeMyBakhe HA COOPMKHHATA HA CYBH MATEPHH BO HEa, KO_j CcE€ OCTBAPYBA CO
NOCTANKH TPYOHPAHH KAaKQ: 3IrYCHYBAHC, OIACIYBAHC HA BOOATA H CYLUCH.C.
]\’16T0,JIITE KOH C€ NMPHUMEHYBAAT 34 3STYCHYBALE MOXKE 1A GliﬂﬂT: FPABHTALNCKO
3TYCHYBALE, (PAOTAUHCKO, USHTPHDYTHPALS , BAKY VM (DHATPH, (PHATED MpecH.

EI"bCKTOT o0 II:‘lﬁpOEIIIITE HAYMHH HA 3TYCHYBAH.E Ha THHEATA BpP3
KOIILI,?IITanLII_]':]Ta HA CYCTICHONPAHWUTES MATEPHH BO HEAQ € NMPHKAZKAH BO Tadena 1.

[Ipy npoekTHpameTO HA OQjEKTHTE 34 3rYCHVBAKE € MOTpPeOHO Ja ce
066'36¢,EI,:1T AICKBATHH KANMAUNUTETH 34 32J0BOOYBAHC HA nDTpEﬁIITC, KaKO 1 ga
C¢€ COpedH CCOTHYHOCTA BO TEKOT HA MPOUSCHTE HA 3rYCHYBIAHE.
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Caura I - lllemaTcku NpuKas Ha FPAaBUTAUMCKH 3TYCHYBay
Figure 1 - Shematic diagram of a gravity thickener
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Caura 2 - Ypea 3a (pJI0TauMCKO 3ryCHYBaH:e CO pAaCTBOpPEH BO3AyX
Figure 2 - Typical dissolved air flotation unit
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Caura 3 - lleMaTCky NpHKA3 HA UEHTPHDYTaA 3a 3TyCHYBAKE HA THHA
Figure 3 - Shematic dijagram of a entrifuge used for sludge thickening
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Caura 4 - Komopsa cpuntep npeca
Figure 4 - Chamber filter press

Tabeaa 1 - KonuenTpauiija Ha CYCNEHINPAHI MATEPHI BO THHATA MO
Pa3ANUHI POLECH HA 3TYCHYBAKE HA THHATA

Tpouec Konuentpauija CM, %
Oncer Tuniraxo

I'paenTaumcky 3ryCHyBau
Canmo npumapHa TH:A 4-10 6
[MpumapHa 1 BUIOK AKTHBHA THH:A 2-6 4
DOTAUMCKH 3TYCHYBaY
Co xemukannn 3-6 4
bBes xemmkanun 3-6 4
3ryCcHyRawe CO UEHTPH(DyTHPaH:e
Co xemukaninm 4-8 5
Be3 xemukanun 3-6 4
Bakyym cpuaTpauuja (CoO xemMukainm) 15-30 20
JlenTecTa chunTep npeca 15-30 2
(co xemukaauM)
®unTep npeca (Co XeMHKAIuH) 20-50 36
LlenTpucpyrupane
Co xemukainm 10-35 22
Bes xemukanaun 10 - 30 18
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