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PE3IOME

Mpepnarat ce pe3ynTaTuTe U Bb3MOKXHOCTUTE 32 M3NON3BaHe HA METOfA Ha eMyMTvpaHe Ha TEYHW Fopu1Ba C BOAA UMK OTNagbyHU BOAW, ChAbPXKALUM FOPUMM TEYHN
KOMMOHEHTU 3a OMON30TBOPsIBaHE Ha OTNAfbyHM NPOAYKTM, KOHKPETHO 3a pachmHepusita B rp. Byprac. MocoyeHu ca npobnemute W ce AaBat pesynTatit ot
eKCrIiepUMEHTMPaHe Ha eMynripaH ¢ OTNafbyHu NpoAYKTM MasyT B rOPUBHA MHCTanaums B He(hTEHOTO npucTaHuwe Ha paduHepusTa. Mpeanara ce MHCTanauus,
BKIIOYBALLA CUCTEMA 33 WM33eMBaHe Ha OTMafbLMTe OT yTaeyHuTe GaceiHn, cucTeMa OT CHOPLKEHWUS 32 JOBEXOAHE Ha TO3M MPOAYKT 4O KoHauuuute (no

OTHOLUEHWE Ha TBbpan LJECTVILLI/I) 3a 13non3BaHe B ropuBHN CUCTEMN.

BBbBENEHME

Mpu npepabotkata Ha HedT B pacdmHepusTa Ha Jlykonn-
Hedbtoxum - Byprac ce nonyyaBaT onpeaeneHo KonmmyecTeo
OTMagbyHM NPOAYKTM, B MOBEYETO Ccrnyyau TeuyHu. 3a
CbXpaHsiBaHe Ha Te3n MNpOAYKTM Ha TepuTopusTa Ha
padmHepusTa ca w3rpageHu T.H. GaceiiHn, B KOMTO ce
HamuparT JeceTku Xunsam Kybuyeckm MeTpa TeYHM OTnagbLy.
Te cbabpkaT UdanaTa ramMa Ha Te4HW HedTonpoayKTH,
napacuHu, NNacTMacoBW W BCAKaKbB BUL [PYrM TBLPAU
OTNagbLUu C NPOWU3BOMHU pa3mMepu 1 BoAa, KOATO € B ronsamo
KOMWYEeCTBO, Tbil KaTo B Te3W XpaHuruwa ce BnAuBaT
OTNafbYHM BOAOW C HACKO ChAbPXaHUE Ha OTNagbyHN TEYHU U
QUCNeprupann TBbPAW NPOAYKTW, OCBEH TOBA OrPOMHUTE
nrowW ca OTKPUTW M aTMOCKEPHWUTE Banexu NocTbhBaT
OVPEKTHO B TsX. CblUECTBYBA WHCTanaums 3a w3rapsiHe Ha
4aCT OT Tesu oTnagblu, obaye T4 He MOXe da Ce crpasu C
TOBa OrPOMHO KONWYECTBO, OCBEH TOBA 3aMbpCeHata ¢
HedTONPOAYKTM BOZA NMPeACcTaBnsBa CepuoseH npobrnem 3a
ekonoruyHata obcTaHoBka. [loHacTosiem ce pabotu no
NIMKBMOMPAHETO Ha TE3N OTNagblLy Ypes KOHKypc, obsiBeHa OT
pacuHepusTa 3a KOMMNEKCHO peluaBaHe Ha npobnema.

Mpean gecet roanhm nabopatopusta no "BubpoakyctnyHa
WHTEH3NU(MKaUMS Ha TexHonornyHuTe npoueck” npn MuHHO-
reosioxku yHuepeuteT "Cs. MBaH Puncku" B CbTpyaHNYECTBO
¢ upmata "TepMOXUM-UHXEHepUHr" - rp. Benuko TbpHOBO
HanpaBy NpeasnoXeHue 3a pelaBaHe Ha npobriema ¢ TeqHuTe
oTnagbuu Ha 6Gasata Ha onuta B nabopatopusta o
eMynrupaHe Ha TEeYHW ropuBa C BOAA - T.H. BOAOTOPWBHU
emyncu. EmynrupaHeTo Ha MasyTa ¢ [obaBsHETO Ha BOAa B
rpahuumte Ha 10 - 15% nopobpsiBa ropuBHKUS MPOLEC,
HamansBa 0bpa3yBaHETO Ha Caxzau, Hamansea KonMM4ecTBOTO
Ha a30THWTE W CepHU OKUCU W, nNpu  onpeaeneHun
obcTositencTBa, BOAM [0 WKOHOMUS Ha Tropueo. Tasu
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TEXHOMOTUSI, TPWUMOXKEHa MPU KOHKPETHWUTE YCrOBWS, [aBa
Bb3MOXKHOCT KbM Ma3yTa, KOWTO Ce MpousBexpa Ot
patuHepusTa, ce [06aBM OMpedeneHo Kommyecteo OT
TeyHaTa, MpPeYMCTeHa OT TBbPAM YaCTMLM, 4YacT OT Teau
oTnagbLy. To3u MasyT MOXeE Aa Ce M3Non3ea 3a usrapsHe 3a
COBCTBEHM HyXOM TEpMM4YHaTa LeHTpana Ha paduHepusTa
WM B [PYrM HEilHW KOHCyMaTopW, a Chblio Taka fa ce
MPEANOXM Ha [IPYr1 KOHCYMATOPH.

NMOArOTOBKA HA OTMAABYHNTE NMPOAYKTA 3A
N3rAPAHE

3a §a Moxe fa ce M3BbpLUM U3rapsiHETO Ha OTMafbyHUTe
HedbTONPOAYKTH € HeobXoaMMo Aa ce oTAenu TebpaaTta dasa
- BCUYKM TBBPAM OTnNagbuM A0 MakCUManeH pasmep Ha
yacTuikuTe Ha TBbpfata asa 0,063 mm, KoeTo ce nancksa
33 HopManHaTa pabota Ha NOMNUTE W Ma3yTHUTE FOPEnkM B
FOPUBHUTE CUCTEMU. 3@ MbpBUS EKCMepUMeEHTaneH etan e
HeobXxoaMMO f[a Ce MOATOTBM OMpedeneHo KOmMuyecTso OT
OTNagbuHMs  MPOAYKT, C  KOWTO fJa ce  nposefe
€KCMEPUMEHTANHO M3rapsiHe B rOpMBHA WHCTanmauus ¢ Len
[OKa3BaHe Ha Bb3MOXHOCTTA 3a W3rapsiHe B OMPeAesieHo
CbOTHOLUEHME Ha NOMyYEHMUS TEYEH OTMNabYeH NPOLYKT.

EkcnepuMeHTUpaHeTo Ha npeanoxeHata TeXHOMOrus
BKMHOYBaLLE B3eMaHe Ha npoba B obem ot okono 300 |, kosTo
6e nognoxeHa Ha npeuyncTBaHe.lTbpBKS eTan BKMYBa rpybo
npeyncTBaHe uype3 "npecsBaHe" npes CUTOBW NOBBPXHOCTU C
pasmep Ha otsopute 10 M 1 mm, npu KoeTo ce oTaAensT
ronsma 4act ot rpybute TBbpaM otnagbun. Cren rpyboto
npeuncTBaHe npobarta npemuHasa npes OUNTbP C pa3mep Ha
oteopute 0,3 mm u ce OTMBa B pe3epBoap - aBTOLMCTEPHA.
MonyyeHata TeuHa pakuus, Cbabpxa ONPeAeneHo
KOMM4ecTBO ropumn pakumn Ha 6asata Ha OTnagbyHUTE



HedpTonpoaykTh, TBbpAA ¢hasa ¢ egpuHa nog 0,3 mm u Boga.
CbObpKaHWeTO Ha ropummu (hpakLmu 3aBUCK E€OMHCTBEHO OT
MSICTOTO Ha B3eMaHe Ha npobaTta - BuAa Ha yTalHuka U
pbnboynHaTa OT MOBLPXHOCTTA, ThA Kato B GaceiHa oT
MOBLPXHOCTTA KbM [bHOTO ChAbPKAHMETO HA Pa3NNyH
MPOOYKTM CE MPOMEHS: Ha MOBBPXHOCTTA W Ha M3BECTHA
pbnbounHa ce HamupaT mo-nekuTe OT BoAaTa HedTeHn
dpakumu, HagomMy Ce yBenuyaBa CbObPXKaHUETO Ha MO-TEXKM
ropumn dpakumm 1 napadmHm, cnoese oT rpybo emynrupaqu
BbB BOfata HeMTeHU npOAyKTW, BOAA, TBBbPAM MITbTHU
oTnagbuu. 3a ga MOXe Aa ce u3raps TeuyHata dpakuus,
nonyyeHa cneg npevyucTeaHe OT TBBbPAM YacTuun, €
HeobxoauMo fja ce ocurypu MOAXOASLL PexuM, NpK KOWTO da
ce ennMuH1pa eekTa OT NMPUCLCTBUETO Ha BOAA.

EmynrpaHeTo ce n3BbpLIBa B MHCTanauus 3a eMynrupaHe,
KOSTO [aBa Bb3MOXHOCT [OMbIIHUTENHOTO  KONMWYECTBO
TEYHOCT, KOETO Ce CMecBa C MasyTa, Ja Cce Aucneprupa Ha
(VHW Kanku C OMpeAeneHn MUKPOHHM pasmepu. Ako ce
rnoJaBa 4YucTa BoAa ToBa KONMMYECTBO MOXe Ja Obae, kakto be
nocoyeHo no-rope, B rpanuuymte ot 10 15%, npu koeto ce
peanuaupaT OnpefeneHn NPeaumcTBa; NMpu M3Non3BaHe Ha
WHCTanauusita 3a u3rapsiHe Ha 3aMbpceHu BOAW TOBA
KONMMYecTBO MOXe fa Obge HAKONMKO MbTW MoBeve, B
3aBMCMMOCT OT CbAbPXaHWETO Ha ropuMM (hpakuum, a Chluo
Taka OT pexuma Ha paboTa Ha ropuBHaTa WHCTanauws - ganm
Ce W3ronaeBa camo 3a EKOMNOrM4HO npevncTBaHe 6e3 fa ce
Tbpch 0cobeHa eeKTUBHOCT MM B CbLLECTBYBALLW TOPUBHM
WHCTanauum, Kbgeto € Heobxogumo p[a ce nonyvasa
ONpesenieHo KOnMYecTBO TOMMMHHA eHeprus. Mpu usrapsHeTo
Ha TO3W BUZ OTMagbYHU TEYHW MPOAYKTU, KOUTO Ce mony4asat
oT OaceiiHute Ha paduHepusiTa € Heobxognmo pa ce
aHanuaupa KONMYecTBOTO Ha BOAaTa B Te3u MPOAYKTU K
TOTaBa Ja ce OMpedeni KonM4ecTBOTO UM KaTo fJobaBKa KbM
uncTus MasyT. MHctanaumsaTa 3a emynrupade (cur.1), kosTo
Ma BB3MOXHOCT f[a NogaBa pPasnU4yHO KOMMYECTBO OT
LOMbIIHATENHATA TEYHOCT 3a eMynrMpaHe, aucnepripa Tasm
TEYHOCT 4pe3 BUOpOaKyCTUYEH aBTOMYNCALMOHEH emynraTop
(dur.2) (Metogmes, Ctoe w ap. 1987, Metoanes 1994),
XVAPOLAMHAMUYHUTE MapaMeTpy Ha KOWTO [aBaT Bb3MOXHOCT
33 BMXPOBO Pa3KbCBaHE Ha CTPyATa Ha Kamku W TAXHOTO
XOMOTEHM3MPaHE Ype3 aBTOMYNCALMOHHO BUOPALMOHHO Bb3-
[eiicTBME, NMPean3BMkaHo OT BUBpMpaLLus, nog AeACTBUETO Ha
NyNcUpaLLoTo HansraHe knanaH. CbyeTaBaHeTO Ha HSKOMKO
TMNa Bb3LENCTBMS [aBa BbL3MOXHOCT 33 e(EKTUBHOTO
AucrepripaHe Ha CTpysiTa U Bb3MOXKHOCT 3a M3MOM3BaHe Ha
Al03a CbC CPaBHUTENHO rorieMu pas3Mepu 3a nosyvaBaHe Ha
(OMHW EMYNCMOHHM Kanku npu ronsM gebut Ha npemuHa-
BaLLOTO rOpMBO.

15

Queypa 1. IHcmanayus 3a emynaupae.
1-omnadbyHu npodykmu, 2-ma3ym 3- cucmema 3a
emynaupare, 4-0HeseH pesepgoap, 5-eoperka

A

S

Queypa 2. Emyneamop
1-kamepa 2-0r03a, 3-knanaH, 4-u3xod, 5-npyxuHa

3a u3cneggaHe Ha Bb3MOXHOCTUTE 3a MU3rapsiHe Ha Taka
nonyyeHata TeyHa pakuus Oe u3non3saHa KoTenHata
MHCTanaums Ha HedTONPUCTaHMLLETO Ha padmHepusita. OT
aBTOLMCTepHaTa OTNagbyHUsl MPOJYKT Ce CMeCBalle C YMCT
MasyT Ypes MHCTanaums 3a emynrupae B aga pexuma - 15%
n 25% cbobpkaHue Ha OTnagbyeH npogykT. [oToBaTa
EMyricUsi Ce CbXpaHsiBalle B MEXOMHHWS pe3epBoap Ha
koTenHaTta MHcTanauus. [pu nogaBaHETO Ha EeMynrupaHo
rOpUBO Ce MOCTUrHa CTabWNEH pEeXVWM Ha TOpeHe U Bb3-
MOXHOCT 3a 33[10BONSIBaHE Ha M3UCKBaHMATA 3@ KONUYECTBOTO
Ha TOMMWHHATA eHeprus B MNPOABIIKEHME Ha TpW yaca
HenpekbCHaTa paboTa [0 M34epnBaHe Ha KONMYECTBOTO
npuroteeHa emyncus 0e3 u3raceaHe Ha koTena. Tosu
eKCNepuMEHT [0Kka3a Bb3MOXHOCTTA 3a W3Mon3BaHe Ha
3amMbpCeHuTe C HeqTONpoayKTM BOAM Upe3 W3rapsiHe B
KoTenHa WHcTanauws, 6es fja Hapyluasa pexuMa Ha pabora.

3a [a ce 0CbLLECTBM U3NON3BAHETO HA NpeanaraHns MeToa,
KOWTO 4pes eKCriepuMeHTa C W3rapsHe Ha onpegeneHo
konuyecTso emyncus belue HeobXoAMMO fa Ce pellaT HAKoM
OCHOBHM BBMPOCK MO M33eMBaHETO M npepaboTkata Ha
oTnagbyHNTe NpopykTW. MpexsbpnsHeTo Ha  3aMbpceHuTe
BOAM OT baceiHa KbM WHCTanauusiTa Tpsbsalle ga ocurypsiea
CpaBHUTENHO MOCTOSHHM NMOKa3aTenu no oTAenHUTe pakumm,
Tb KaTo TOBa oOMnpegens KONMWYEeCTBOTO, KOETO MOxe fa
noeme uuctus Masyt. OTAensHeTo Ha rpybute TBBPAM
oTnagbum Tpsbealue ga no3sonssa TAXHOTO cknagupaHe bes
fa ce 0TAens No-KbCHO TEYEH NPOaYKT.



MHCTANTALUMA 3A KOHOULNOHUPAHE

3a peanusupaHe Ha npoleca Ha Ornon3oTBOpsiBaHe Ha
oTnagbuute Oele npednoxeHa cxemara Ha  ¢ur.3.
V33emBaHeTO Ha OTnagbLuTe OT OacelHUTe ce M3BbPLUBA
ype3 nomma, MocTaBeHa BbpXy Mnasalia nnatgopma Chbe
cMmykaTeneH Tpbbonposog ¢ onpegeneHa AbikuHa (Brmako
[0 MOBBPXHOCTTA), MPU KOETO Ce OCUTypsiBa W33eMBaHe OT
nocTosiHHa gbnbounHa. Okono cmykaTenHus Tpbbonposog €
nocTaBeHa peLueTka, KOSTO NpefoTBpaTsABa 3aCMyKBAaHETO Ha
no-ronemMn KbCoBe, KOWTO MoraT fa GnokupaT nomnata.
Mopagn HeobxogumocTTa Aa Ce TPaHCMOpTMpaT TEYHW U
TBbPAW NPOJYKTM TpsibBa Aa ce 13nonasa MembpaHHa nomna.
lMnaBawata nnatcopma moxe aa 6bae 6nusko go Gpera n He
€ HeobxoanMo [a Ce MPeMecTBa YecTo, Thil KaTo OTNagbLuTe
ca focTaTbyHo nofswkHW. OTAENSHETO Ha rpyduTe OTNagbLm
Ce 43BbpLUBA Ype3 LUHEKOBA Npeca, KaTo KopmycbT e
nepgopupad ¢ otBopu € auametbp 5 mm. [pecata
yNbTHABA TBbpAMTE OTMagbuM O MOMy4aBaHETo Ha
MPOLYKTW OT KOMTO He Ce OTAEens noBeye TeyHocT. Tosu
PEXUM Ce perymmpa ¢ uKCupaHe Ha MpyxuHaTa KbM 3agHUS
kanak. OTgeneHaTa TeyHa ¢hasa NpeMUHaBa npe3 AbroBo CUTO
C pas3mep Ha oteopute 1 mm, unu npe3 BUOPALMOHHO CUTO
CbC CbLMS pasmep Ha OTBOPUTE. [JbroOBOTO CUTO € MO-NECHO
3a obcnyxBaHe, HO eapust NPOJYKT € C Mo-BUCOKa BMaXHOCT B
CpaBHeHuWe ¢ BuOpaunoHHoTo. OTaeneHnTe TBbPAM NPOAYKTYU
B 3aBUCUMOCT OT CbbPXaHMETO Ha TeYHa dhasa MoraT Aa ce
W3rapsiT, WK a ce NpecoBaT AOMbIIHUTENHO. TeyHaTa dasa
ce nojaBa KbM cucTeMa OT (PUITPW, KOUTO Ocurypsieat
npeunctBaHeTo 40 eapuHa 0,063 mm B HSKOMKO CTENEHM.
Ountpute ca no HAKONMKO Opos 3a BCAkA CTeneH M ce
MPEBKMIOYBAT aBTOMATMYHO MPU MOBWLLABAHE HA HansraHeTo
[0 orpefeneHa CTOMHOCT Mopagu 3ambiiBaHETO C TBbPAA
asa, KOeTo Ce yCTaHOBsIBA OMUTHO B Mpoueca Ha
eKCrepuMeHTUpaHe 1 perynupaHe Ha MHcTanaumsTa.
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Queypa 3. Cxema Ha uHCManayus 3a KOHOULUOHUpPaHe
1-baceliH, 2-nnasawa nnamgopma ¢ nomna, 3- WHekKosa
npeca, 4-0b2080 cumo, 5- punmpu, 6-emynaupawa cucmema,
7-pe3sepsgoap
poueHTa Ha 3ambpCeHa Boda Ce Onpegens Mo
CbObPXaHWeTo Ha ropumu dpakumn. B Havanoto Ha
u3nomneaHe oT OaceiiHa, korato ce u3noMmnBa OnKM3o o
MOBBPXHOCTTA TO3W MPOLIEHT € Hal-BUCOK W MOCTENEHHO Mpu
NpemM1HaBaHETO KbM [ONHUTE CrioeBe, KbAeTo npeobragasa

BOZaTa, NPOLeHTa Hamarsea.

PeanusupaHeTo Ha npegnaraHus MeTod 3a Onon3oTBO-
psBaHe Ha OTNaAbUMTE OT HedTONPOAYKTM Lue npemaxHe
ronsiMa Yact OT TAX, a pasxoauTe 3a npepaGoTka e ce
MOKpUAT MpUXoauTe OT TsXHOTO u3rapsHe. OcBeH 3a
COBCTBEHN HyauW, nopagn roremust ofem OT [enoHupaHu
OTNagbUM, MasyTbT C OMpedeNieHo CbAbpXaHWe Ha Taka
06paboTeHnTe OTMAAbYHM TEYHM NPOLYKTM MOXe [fa ce
MPEeANOoXI NMPW 3aHIKEHM LIEHN 3a APy KOHCYMaTOpU; OCBEH
TOBA EMY/TMPaHETO Ha MasyTa e nogobpu mpouecute Ha
usrapsHe B TOPUBHUTE  MHCTanmauuu, NpU  HOPMAmHM
Temnepatypiu nopaay NoBMLLEHNS BUCKO3UTET He ce Momy4yasa
pascrosiBaHe Ha BoJaTa W KakTo NoKassaT pesyntatute ot
AbNrOroAMILHOTO U3NOMN3BaHe Ha eMynripaH ¢ Boa MasyT B
pasNu4YHN MpeanpuaATMS B CTpaHaTa, Taka 06paboTeHoTo
ropyBO MOXe [a Ce CbXpaHsiBa NPOMLITKUTENHO BpeMe.
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UTILIZATION OF WASTE OIL-DERIVATIVES

Metodi MeTodiev

University of Mining and Geology
“St. Ivan Rilski”
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Bulgaria

ABSTRACT

The results and the opportunities offered by the method of liquid fuels emulsification with water or effluents containing oil derivatives with the objective of utilization of
waste oil products from Burgas refinery are presented. Problems are outlined and experimental results from masout emulsification with waste products inside a
burning installation located at the refinery petrol harbor are pointed out. An installation encompassing system for waste escavation from the lagoons and a system for
rendering this product up to the conditions (stipulating suspended solids) enabling their use in burners is proposed.

INTRODUCTION

A definite amount of waste products, mostly liquid, are
inevitably present during crude oil processing at the Lukoil-
Neftochim oil refinery in Burgas. In order to contain these
wastes, waste lagoons are erected at the refinery site which
store some more than several thousand cubic meters liquid
wastes. They contain the whole spectra of liquid oil derivatives,
paraffin, plastics and all varieties of solid wastes together with
water. Water is due to the constant influx of process effluents
containing liquid pollutants and dispersed solids and also
because of rainfalls since the lagoons are located under open
air. An installation for waste burning exists, however such is its
capacity that it could not handle the whole amount and
moreover the oil contaminated effluents are a serious
environmental problem. Recently a project bid was announced
by the refinery with objective of complex solution of this
mounting problem.

Some 10 years ago, the “Vibroacoustical intensification of
technological processes” laboratory at the University of Mining
and Geology in close cooperation with “Thermochim
Engineering” Co. from Veliko Tarnovo has placed an attempt
for solving the above problem based on our past experience
which the lab posses in direction of emulsification water-liquid
fuels, i.e. the so called water-burnable emulsions. Masout
emulsification by means of water addition up to 10 — 15 % is
leading to: superior burning process; reduction in the overall
amount of soot generation; reduction of nitrous and sulphurous
oxides emissions and under certain circumstances is
economizing fuel. This technology adapted to the specific
conditions of the refinery, could enable a certain amount of
liquid waste, freed form solids, to be added to the masout
produced by the refinery. Such a masout mixture could be
gladly used for local needs of the refinery, i.e. to be burnt in the
local Thermal Station or could be offered to other clients with
similar demands.

PREPARATION OF WASTE PRODUCTS FOR BURNING

In order to accomplish waste products burning process, one
has to remove the solid phase, i.e. all solid waste components
having maximal size up to 0,063 mm, which is a compulsory
requirement in order to guarantee normal functioning for the

pumps and the burners. For the initial experimental set-up a
definite quantity from the waste product needs to be prepared
and further on this amount should be experimentally burned in
the chamber in order to verify the correct mixing ratio of the
product.

The experimental sequence of the proposed technology has
involved taking sample in amount of about 300 L which was
subjected to purification. The first “rough purification” step has
involved screening the material on 10 and 1 mm sieves which
enables significant part of the rough sold contaminants to be
removed. Following the “rougher” stage the sample was further
subjected to filtration with 0.3 mm openings, the resulting
filtrate being fed to a tank — auto cistern. The liquid fraction thus
obtained carries a definite amount of burnable fractions on the
basis of the initial oil wastes — water and solid phase with size
range — 0.3 mm. The concentration of burnable fractions
depends solely on the spot where the sample is taken, i.e. the
lagoon type and the sampling depth. Going through the vertical
profile of the lagoon, one could notice that the content of the
various products is changing: the oil fractions which are lighter
than the water are met bot on the surface and on certain depth;
going further down, the concentration of heaviest burnable
fractions and paraffin, as well as layers of roughly emulsified in
water oil derivatives, water itself and solid dense wastes is
increased. In order for the liquid fraction purified from
suspended solids to be subjected to burning, a specific regime
which eliminates or masks the water presence effect need to
be maintained. The emulsification takes place in a special
installation which design offers the possibility for the additional
liquid phase supplied and mixed with masout to be dispersed in
micron sized drops. If pure water is added, this quantity could
be 10 to 15 % as noted earlier in the text, which mode offers
certain advantages; when contaminated effluents are used this
quantity could be several times higher depending on the
concentration of burnable fractions and upon the operating
mode of the installation — whether it is used for clean-up
purposes only or a definite energy effects are pursuit. When
such types of fuel wastes coming from refinery lagoons are
burnt, an account on their water content should be taken and
knowing this figure the additional water quantity should be
estimated. The emulsification installation (shown at Figure1)
which has possibility for supplying different quantity from the

FOONLIHWK Ha MurHo-eeonoxkus yHusepcumem “Ce. MeaH Puncku”, mom 44-45 (2002), ceumbk Il JOBUB U MPEPABOTKA HA MUHEPA/IHW CYPOBUHN
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additional liquid to be emulsified, is dispersing the liquid by
means of vibroacoustical autopulsating emulgator (Metodiev,
Stoev et al. 1987, Metodiev 1994) which hydrodynamical
parameters enable the liquid to be vortex cut onto fine drops.

Figure 1. Installation for emulsification.
1-waste products, 2-masout 3- emulsification system, 4-daily
tank, 5-burner

The drops produced are then homogenized via the
autopulsating vibration impact resulting from the valve which
vibrates as a result from the pulsating pressure. The
combination of several type of impacts enables effective stream
dispersion to occur and the possibility for using of nozzle with
relatively large openings generating fine emulsion drops at
large throughput of passing media.

In an attempt to study the possibility for buming of the liquid
fraction obtained by the above described method, the boiler
installation existing at the refinery harbor was used. The waste
product leaving the cistern was mixed with pure masout by
means of emulsification installation working in two modes — 15
and 20 % waste product composition. The ready-make
emulsion was stored in an intermediate tank belonging to the
boiler installation. Steady-state burning regime was observed
when emulsified fuel was fed meaning that the boiler could be
run in a continuous mode for three hours securing the required
amount of energy until finishing the whole amount of emulsion
prepared for the batch. This experiment has proved the
possibility for utilization of oily waste waters by means of their
burning in a boiler system, without perturbations in its operation
regime.

In an attempt to study the possibility for burning of the liquid
fraction obtained by the above described method, the boiler
installation existing at the refinery harbor was used. The waste
product leaving the cistern was mixed with pure masout by
means of emulsification installation working in two modes - 15
and 20 % waste product composition. The ready-make
emulsion was stored in an intermediate tank belonging to the
boiler installation. Steady-state burning regime was observed
when emulsified fuel was fed meaning that the boiler could be
run in a continuous mode for three hours securing the required
amount of energy until finishing the whole amount of emulsion
prepared for the batch. This experiment has proved the
possibility for utilization of oily waste waters by means of their
burning in a boiler system, without perturbations in its operation
regime.
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Figure 2. An emulsifier
1-chamber, 2-nozzle, 3-valve, 4-exit, 5-spring

In order to realize the suggested method parallel to burning of
a definite amount of emulsion, few principal issues regarding
waste products escavation and processing were needed to be
addressed. The mode of products transportation from the
lagoons to the installation needs to secure relatively constant
parameters for the different fraction in time, since these are
vital for the additional quantity of waste which the pure masout
can accommodate. Moreover, the rejection of the rough solid
wastes needs to secure their storage without generation of
additional liquid waste.

THE CONDITIONING INTSALLATION

In order to realize the process for waste utilization the
flowsheet shown at Figure 3 was suggested. The escavation of
the wastes from the lagoons was accomplished by means of
pump installed on a floating platform equipped with suction
piping with definite length (close to the surface) which enables
material suction to be maintained at a constant depth. A
preventive screen was mounted around the suction pipe, which
prevents larger lumps to enter the piping which could
eventually block the pump. A membrane type pump needs to
be used due to the need for transportation of both solid and
liquid products. The floating platform could be situated close to
the shore and there is no need of frequent reallocation of the
platform owing to the fact that the wastes are sufficiently
mobile. Rough wastes rejection is done via conveyor press
having perforated body with 5 mm openings.

The press is used to compress solid wastes down to liquid free
products. This action is controlled by means of spring fixation at
the bottom cover. The rejected liquid phase passes either
through the arch screen having 1 mm openings or via the
vibration screen having similar openings. The arch screen is
more easy to maintain, however the coarse product has higher
moisture content in comparison with the same product from the
vibration screen. The solid products rejected depending on
their liquid phase composition could be either burnt or
additionally pressed further. The liquid phase is directed
towards filtering system, arranged in several successive steps
securing its decontamination up to 0,063 mm. Each cleaning
stage involves several filters which are automatically switched
when pressure increases up to a predetermined value due to
their over filling with solids.
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Figure 3. Conditioning installation flowsheet
1-lagoon, 2-floating platform with pump, 3- conveyor press, 4-
arch screen, 5- filters, 6-emulsification system, 7-reservoir

This occurs at point which is experimentally estimated during
installation adjustment. The percentage of contaminated
effluent is determined upon the burnable fractions content. This
percentage is higher at the beginning of pumping process,
when pumping is done at levels closer to the surface and it
starts to drop gradually when pumping area is moved towards
the deeper levels of the lagoon when water predominates.

The realization of the suggested method for oil derived
wastes utilization will eliminate significant part of them and the
costs associated with their treatment will be entirely
counterbalanced by the profits anticipated with their burning.
Due to the large amount of the stated wastes, the masout thus
produced apart for covering local needs, could be offered to
outside clients at reduced prices. Besides, masout
emulsification is expecting to has a favorable effect upon
burning process inside boiler chambers, since at normal
temperatures due to the increased viscosity no water
lamination is evident. This expectation is supported by the
results coming from the long lasting experience which various
industrial establishments in the country have in using water-
emulsified masout. The fuel emulsions thus treated have been
proved stable in a long time period.
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