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A separate group of natural water resources pollutants
is formed by the enterprises of food industry. Such
enterprises discharge heavily polluted multi component
waste water into the environment.

In order to provide proper wastewater treatment one
should use reagent methods consisting in the application
of substances which selectively interact with pollutants,
transforming them to slightly soluble or other non-toxic
compounds. First of all, calcium-containing compounds
belong to such reagents. Calcium oxide or hydroxide are
used for drainage treatment most of all.

The purification process is intensified by acoustic
radiation.

It was found that viscosity of the medium falls by up
to 3-5%, and the value of pH and red-ox potential
increase from 6.8 to 8.4 and from 210 to 430 mV,
respectively, under ultrasound vibrations.

The influence of US on solid phase reagents can be
explained as follows. First of all, sound exerts mechanical
influence on solid particles: dispersion due to occurrence
of cavitation and concomitant phenomena of cumulative
effect. It causes the increase of total surface area of solid
matter, this resulting in the increased rate of interaction of
calcium hydroxide or oxide with the polluting substances
and reduced reagent consumption.

The results of the studies suggest that performing
reagent treatment of wastewater from a number of meat-
processing enterprises using acoustic enhancement of the
process is more efficient and technological, compared to
the conventional process. It will allow using the
equipment with smaller working volumes; the setup for
drainage treatment will require a smaller area; in addition,
the energy consumption will be 12...15% down, according
to the preliminary calculations.
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Jocniosceno nepediz ocnosHux npouecie 60000uuuieHHA i3
3aCMOCYBAHHAM KAIbUIEBMICHUX CHOIYK GKIMUBOBAHUX AK)C-
MUYHUMU GURPOMIHIOBAHHAMU YTILINPA38YKOB020 JiANA3OHY.

KnrouoBi cioBa — criuHi BoAM, aKTHBALis, YIbTPa3BYK,
KaBiTalls.

l. BcTtyn

Oxpemy rpymy 3a0pyJHIOBaYiB IMPUPOJHHUX BOJOHM
CKJIaJIal0Th MiJIPUEMCTBA Xap4OBOi IPOMHCIIOBOCTI:
M’5ICO- Ta MOJIOKONEpPEepOOHi, OJi€KUPOBI, BHHOPOOHI
TOMIO0. 3a3HAYCHI MiAIPUEMCTBA € MPOAYIICHTaMHU OaraTo-
KOMITOHEHTHHX, 3 BHCOKAM BMICTOM 3a0pyJHIOIOYHX
PEYOBHH, CTiYHMX BOI. B VYkpaiHi iCHye po3sraiyxeHa
Mepexa M’SICOMepepOoOHUX IMiIIPUEMCTB, OO€HBb PI3HOT
MOTY)KHOCTI Ta ()OPMH BJIACHOCTI, SIKi HAJIC)KHUM YHHOM
HE OCHAIleHI BOJOOYMCHUM OOJIaJHAHHSAM, a ICHyIOue
MPAaKTHYHO HE MPALOE

Il. MocTtaHoBka npobnemu

BpaxoByroun NoripiieHHst CTaHy NPUPOIHUX BOJOHM
1 301IbIIEHHS PiBHS 3a0pyJAHEHHS CIYHUX BOJ, aKTyallb-
HHUM Y TENEepillHil Yac € po3poOJIeHHS Ta BIPOBAKEHHS
HOBUX a0o0 iHTeHCU]iKalis Ta YJIOCKOHAJIEHHS BXKe ic-
HYIOUMX TPOIECIB OYUIIEHHS CTIYHUX BoJ. [IpormoHoBaHi
TEXHOJIOTIT MOBHHHI OyTH €Heproe(eKTHBHI Ta Pecypco-
30epirarodi.

Benuuesni 3nauenns XCK (XiMiuHe CIO)KUBaHHS KHC-
HIO) CTIYHHUX BOJ ITepepOoOHHX MiANPUEMCTB OOMEXKYIOTS,
a 4acTo ¥ YHEMOXKIIMBIIOIOTh 3aCTOCYBaHHS 010JIOTYHUX
MeroniB ounieHHs. Kpim Toro peamizarist GionoriqHoro
O4HIIeHHs] MOTpedye NOBOJI 3HAYHHMX IUIOLI, Ta PiBHO-
MIpHOI'O HaJIXO/PKEHHS 1 MOCTIHHOCTI ckiaay crokiB. [is
3a0e3MeueHHs] HAJISKHOTO OYMIIEHHS CTIYHMX BOJ JO-
LIBHO 3aCTOCOBYBATH PEareHTHI METO/IH, SIKi MOJISIratoTh
y BUKOPUCTaHHI PEYOBHH, 10 BUOIPKOBO B3a€EMOJIIOTH i3
3a0pyHIOBAaYaMH, TEPEeBOSYM IX Yy MaJIOpO34MHHI 200
IHIIN HETOKCHUYHI CHOJYKH. J[0 TaKMX peareHTIiB, B MEpII
3a BCe, HaJeXaTh KaJbIIEBMICHI criomyku. Haituacrime
JUIS OYMIIEHHS CTOKIB TEpETiueHUX BUILE MiJIPHEMCTB
BHUKOPHCTOBYIOTH KaJIBIIFO OKCU 200 Tiapokcu. OcKiib-
KU I CIIOJYKU XapaKTepU3yIOThCsS HE3HAYHOI PO3YHH-
HICTIO, TO Yy BOJHOMY CEpEIOBHIII BOHH YTBOPIOIOTh
BIJIMOBIIHI CyCIHEeH3ii, 10 CKIagaroThCs K 3 JHCOLiHO-
BaHUX CIIONYK, TaK 1 rerepoda3sHuX 4YaCTHHOK, MK SIKUMHU
icHye piBHoBara. OjHaK dYacTKa PEAKIIHHO 3aTHOTO
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KaJbI[il0 OKCHUAY ab0 TIOPOKCHIYy B CYCIEH3il €
HE3HAYHOO, OCKUIBKM PO3YMHHICTH HHX croiyk 3a 20 °C
BianosigHo mpopiBHioe 0,130 1 0,148 (1/100r BoIM).

[ll. PesynbTatn gocnigkeHb
Ta ix obroBopeHHs

3acTocyBaHHS aKyCTHYHHX BUIIPOMIHIOBaHb, € OJHUM
i3 HM3KM (I3MYHHX MeTOAiB (MarHiTHWH, BHCOKOYaC-
TOTHHH, pajianiiHui, ynbTpadioneToBUi, BAKOPUCTAHHS
BaKyyMy TOIIO), sIKi BUKOPUCTOBYIOThCS Y Taily3i KOHIH-
uitoBanHs Bogu [1-3]. Lle mieBuit mMeTox, 1o MO3BOISIE
CYTITEBO IHTEHCH(IKYBATH TIPOIEC OUHUINEHHS CTIYHHX
Bon. Cryminb ounmieHHs 3pocrae Ha 15...35% (ominky
€(QEeKTUBHOCTI OUMIIEHHS IMPOBOJWIN 33 BEIUYHUHOIO
XCK). Sk mpukinaa HaBeleMoO Pe3YJIbTaTH IOCIIIKEHb
OITHOT'O 3 M SICONEPEepPOOHUX MiANPUEMCTB JIbBIBINUHH,
[0 CIIEIiai3yeThCs HAa BHUIOTOBJICHHI IUPOKOTO acop-
TUMEHTY M’cHHUX BHpoOiB. CTi4HI BOIM MiJIPHEMCTBA
XapaKTepU3yThCsS HEPIBHOMIPHICTIO YTBOPEHHSI IPOTS-
roM po0ou0i 3MiHH, BUCOKUM BMiCTOM 3aBHCIIUX PEUOBHH
26 t/am’ i Ginbie, xupiB 400 Mr/am’. Ximiuse crioxu-
BaHHSI KHCHIO Takoi Boau ckiaagaigo 14000 MrOz/z[M3.
[Ticnst BUKOHAHHS cepii eKCIEPUMEHTIB, IKi MOIEIIOIOTh
OCHOBHI NIPOLIECH OYHMIIEHHS CTIYHUX BOJ OTPUMAJH TaKi
snauenns XCK ounmmenoi Boxu (MrO,/mv’):
— ¢unotaniiine oopoodeHHs — 2640;
— peareHTHe OOpOOJICHHS i3 3aCTOCYBaHHSAM YIbTpa-
3ByKy (V3) — 1050;

— peareHTHe 0OpoOJieHHS Oe3 3acTocyBaHHA Y3 —
1640;

— (QinpTpalis yepe3 MilIaHO-TPaBiifHE 3aBaHTAXKEHHS -
2180.

[HTeHCHiKalil0 MPOLECIB OYUIEHHS MOXKHA IOsIC-
HUTH DPi3HOMAHITHOIO JI€I0 YJIBTPa3BYKOBOI'O IOJNS Ha
peuoBuHY: eeKT KaBiTalii, yJapHi XBHJI, MiKPOIIOTOKH,
aKyCTHYHMH BiTE€p TOIIO. AKYCTHYHI BHIIPOMIiHIOBAHHS
JIIOTh Ha yCi KOMIIOHEHTH CEpeIOBHIIA: SK BOAY, TaK i
peareHTH.

YcTaHOBJIEHO, IO Mif €0 YABTPa3BYKOBUX KOJIMBaHb
3MEHIICHHA B’S3KOCTI BOOM MOXe cwiagatd ao 3-5 %.
Haromicts BemmumHa pH Ta OKHMCHO-BITHOBHMH NOTEH-
Iiaj 3pocTaly, BiIMOBITHO Bix 6,8 10 8,4 OMUHHUIL Ta Bif
210 no 430 mB.

Jist Y3 Ha TBepodasHi peareHTH MOsSICHIOETHCS HACTYTI-
HuM. Ha TBepi yacTHHKY O3BY4YEHHS! BILTMBAE, HACAMIIEPETI,
MEXaHIYHO:  JMCHEPryBaHHs  BHACHIIOK  BHUHHKHEHHs
KaBiTallii Ta CyMyTHBOTO SIBUIIA — KYMYJISITUBHOTO €eKTy.
Sk Bigomo [4-6], B IHTEHCHBHHX YJBTPa3BYKOBHX ITOJISIX
BUHHKAIOTh KaBITalliiiHi KaBepHH — MOpoXHUHH. [Ipu 3Mu-
KaHHI TaKUX MOPOXXHHH MiJ| €I TIAPOCTATUYHOIO THCKY
noOJIM3y TBEpAOi MOBEpXHi, 3 OOKYy SIKOI TUCK € 3HAa4YHO
MeHIIHM, (POPMYETHCS MIKPOCTpYMiHb piquHU. BiH cripsimo-
BaHMI B OiK MEHIIIOT'O TUCKY, TOOTO B OiK TBEpI0l IIOBEPXHI.
[IBMAKICTH TAKOTO MiKPOCTPYMEHSI CATa€ JAECSATKIB M/C,

TOOTO BiH BOJIOJII€ 3HAYHOIO KIHETHUHOIO eHepriero. Tomy
yaap MIKpOCTpYMEHIB 00 TOBEpXHIO TBEpJOI YaCTHHKU
MPU3BOJNUTH A0 NOAPIOHEHHS YaCTWHOK, PYHHYBaHHI X
MoBepXxoHb. lle Nmpu3BOOUTH A0 301JIBLICHHS 3araibHOI
TUTOLII MOBEPXHI TBEP/AOi PEUOBUHH, IO CBOEID HYEPrOI0
301IBIIYe MIBHAKICTH T€TEPOreHHOr0 Mpolecy. 3aBIsKu
YoMy MIBHAKICTh B3a€MOJIi KaJbI[IO TIAPOKCHAY YU
OKCHAY 3 Ppe4YOoBHMHAMH-3a0pyIHIOBaYaMH 3pOCTa€e, a
BUTparTa peareHTiB 3MeHIyeThes. [lmacTiBmi, o yTBopu-
JUCSL B pe3yNbTaTi KOarysiii, Oy IMyXKillkuMU 1, 3ara-
JIOM, OCiZlajy WIBWALIE, YTBOPEHUI o0cajJ XapakTepu-
3yBaBcsi OUIBIIOI INUIBHICTIO, a oOcBiTieHa ¢a3a —
OLITBIIIOK0 TPO30PICTIO.

OKpiM TOro, BMICT BEJIUKOI KUTHKOCTI JKHpIB Y CTOKax
TIPU3BOIUTH 10 OOJIWIIAHHS TBEPIMX UYACTUHOK, OJIOKYIOUM
peakuiiiHy noBepxHi0. HaknaganHs ynbTpa3sByKy MpakThy-
HO TIOBHICTIO HiBEJIOE 3a3HAUCHHI HEraTUBHUN YNHHHUK.

BucHoBkuK

Pe3ysibpraTi BUKOHAaHMX AOCIIKEHb AAIOTh IiJICTAaBU
CTBEPUKYBATH, IO 3AIMCHEHHsS PEareHTHOTO OYHIIEHHS
CTIYHHX BOJ PsIy M’SICOMEPEPOOHUX MiANPUEMCTB 13
3aCTOCYBaHHSIM AaKyCTUYHOI iHTeHCU(]iKamlii mporecy,
MIOPIBHSHO 13 TpaguLidHUM, € e(EeKTHBHIIIUM Ta OUIbII
TexHONOriYHUM. Lle 03BOIMTH BUKOPUCTOBYBATH OONAJ-
HaHHS i3 MEHITMMH POOOYMMH 00’€MaMH, a IUTHHUIIL OYH-
LIEHHS CTOKIB BHMaraTuMeé MEHIIMX IUIOUI; IPH IbOMY
3MEHILICHHSI €HEPTrOBUTPAT 32 TOMEPEIHIMU PO3paxyHKaMU
cra"oButuMe 12...15 %.
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