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VIK 628.16.08

O.B. Cmoxaniox, xavo. mexn. Hayk, A.A. Pecyui, kano. mexH. HayK
(Jlbeiecuxuii deprcasruil yHigepcimen Ge3nex ¥uUmmedidioHocmi),

OUYHITEHHA BHPOBHNYHX CTIYHHUX BO/I, 3SABPYJIHEHHX I'EKCAHOM,
B ATIAPATAX 3 MIITATTKAMM I3 3ACTOCYBAHHIM ITA/INT OPCBKITY

T4 TOKaTEHOTO OUHIICHHA BHPOSHHUIX CTIYHIX BOI Bill TeKCAHY 3alPOIOHOBAHO BHKOPHCTOBYBATH
amcopOIiiHMH MeTo] ¥ AKOMY B AKOCTI COPGEHTY 3aCTOCOBYEThCA MATHTOPCEKIT JIAIYKIBCEKOTO POJOBHIITA.
Peanizaniro npolecy HneperdadyeHo y NEpioJHYHOMY alapaTi 3 MEXaHIYHHM IEPEMINIYBAHHAM O0/1aJHAHHM
BIIKPHTO TYPGIHHOR MITATKQR.

ITpreeaeHO METOTHKY OGUHCIEHHA 103H MATHTOPCEKITOBOTO GOPOIIHA, HeoGXiTHOl KiITEKOCTI 05epTiB
MiIANKH, fAKa § 3a0e3MeuIia NOTPioHY TPHBATLCTE IPOLIECY.

3aMpoIoHOBAHO TEXHOMOTTIHY CXeMY OUHINECHHSA CTIYHHX BOI BHDOSHHIITBA IIEPBHHHOL OGPOGKH BOBHIL

Kntouo6i cnosa: TekcaH, TATHTOPCEKIT, cOPOITIA. MilIaTka, TEXHOTOTITHA CXeMa.

Beryn

ITimBIITeHHA PIBHA €KOIOrMHOI Oe3MeKll BIPOOHIIITB CTa€ OCHOBHOIO CTPAaTeTielo IPOMIICTIOBOI
HOITHKH YKpaiHu 3a yMoB i mrerpanii B €Bponeiicskini Coro3. 1IpoTe, 0coOMIBICTIO BITUII3HIHOI €KOHO-
MIKII € HeOaKaHHS IPIAUTITI JOCTAaTHRO YBard HpoOIeMi OUUITeHHs BUPOOHHIIX CTIYHIX BOJL, OCKLIBKII
il po3B’sT3aHES MOTpedye 3HATHIIX MaTepIaIbHIIX 3aTpaT, TOML SK e(peKTIBHICTE OUIIIEeHHS He BIUIIBAE Ha
sIKicTe ToTOBOI HIpoaykuil. Takuil MiAXiA NpOTAroM TPUBATIOIO Yacy IIPU3BIB 10 IOTIPLIEHHS €KOJIOITIHOL
cuTyarii BomHoro Gaceiiny Vipaimi. He ocTaHHIO po7s B HOTIpIIeHHI i€l CHTYaIii BIIIrparoTh CTITHI BO-
T, K1 MICTITh HAPTOTPOAYKTIH. 3a JaHNMH [1] MakCHMaTsHI KOHIEHTpallii HahTORIMX BYTTIeBOJHIB Ha
piBHI 17?15 TAK 6ym 3adikcoBani y rupmi p. Jginpo ta Byspkomy mivani. 1{g cBITIHTE B IEpITy Tepry
PO HeJOCTATHIO e(peKTIBHICTE (PYHKITIOHYBAHHA BOJOBIIBITHIIX OUHCHIIX CIIOPYA IIIAIIPHEMCTB X PeTi-
OHIB. TaKIIM YHHOM. PO3B’SI3aHH IIOCTABICHIIX 3a1ad MO/INBE JIIIIE 33 YMOBU [IOBHOIO Ta CBLIOMOIO Bl-
JCTYILTeHH BiI IPHHITNITY BKTAJAHHS KOIITIB Ha PO3BHTOK JIIIITe OCHOBHOTO BIIPOOHIIIITBA.

IlocTaHOBKA 3a1a4i

Cepen HAQTOIPOAYKTIB, AKI 3aBIAIOTh HAOLTBIIOL KO TApocdepi, HEOOXITHO BII3HATIITII
OpTraHuHI PO3UMHHIKHU. ]I CIOIVKI B OCHOBHOMY HAIeKaTh J0 «OIOTOTIMHO KOPCTKUX», TOOTO He
MLIIAFThes 0100 MHOMY OKHICHEHHIO Ha OYHCHHX cropyaax. Oco0mIBo e CTOCYETbCA PO3YIHHIKIB
Ha OCHOB1 I'eKCaHy. 3a CBO€I0 IIPHPOIOI0 TeKcaH — HacIueHIT BYTTIeBOISHb 1 TOMY He BCTYIIA€ B peak-
Uil IpHeIHAHHT, HE B3a€MOJIE 3 KICIOTAM, JIyTaMIl, He AKOPCTKUMH OKHCHUKaMIL Lle 3yMOBIIIOE psia
ocoOmIBocTell iforo BIKOPICTAaHHA B TeXHOTOTTMHIX IIpollecaX Ta BIMOTH INOJA0 VIIITi3alil 3a0pyaHe-
HIIX HHM CTOKIB. B mpaBmmax [2] BiICyTHI 3HaueHHSA JONMYCTIMIX KOHIEHTpalil rekcaHy. OTxe, B
CTOKAX, #K1 HOTPAILLAIOTL B MEPeKY KOMYHAIbHOIO BOJIOBIIBEIEHH!, 1eil 3a0pyIHIOBaY IIOBHHEH OYTH
BIICYTHII 1 TaKi CTOKH OPraHI30BaHO HAIPAMLIIOTHCS HA CIelialbHi MyHKTH YTIBamii. Bpaxosyroun
eKOHOMITHY JOTUTBHICTE, Ha MIIMPHEMCTRAX OPTaHI30BYIOTh 3aMKHYT1 MK BAKOPICTAHHS BOMIT Y
BIPOOHIITBAX, [TOB’S3aHIX 13 TeKCAHOM. B TaxX BHIIaIKaX OCHOBHOIO 3aatel0 € PO3POOKa TeXHOIO-
rifl, NOB’3aHIX 3 OUNIIeHHSIM CTIYHIIX BOJ Bil IeKCaHy.

I1sxu BHpilIeHHd 3a0a4i

B poGori [3] A1 10KATEHOTO OUIIIIeHHS CTIMHIIX BOJ, 3a0pPYIHEHIIX TeKCaHOM, 3allpOIIOHOBAHO
BIKOPHCTOBYBATH aACOPOLIIHUII METO 13 3aCTOCYBAHHAM B AKOCT1 cOpOeHTY namuropebkiry Jamry-
KIBCBKOTO pomoBuima. [lo mepeBar Takoro MiTXOLy CILT BITHECTH IPOCTOTY arlapaTypPHOIO O(pOpMIeH-
Hi I eKcIUlyartanii, HH3bKI 3aTpaTi eIeKIPOeHepril, Z0CTaTHBO BUCOKUI e(peKT OUMIIeHH: 13 IoKaliza-
iero 3adpyaHeHs B 00’eMi copOeHTy, 3a0e3leueH s THYUKOCT] TeXHOIOITIHOTO IIpoLecy, cTadlIbHICTD
BILTYdeHHS 3a0pyIHEHb TIPH HEOUIKYBAHIIX 3AMOBIX CKITIAX. BIpoBaLKeHHIO aIcopoIiiiHOT TeXHOTO-
rii OUHIIIeHHS COPHSIE I BITHOCHA JIelleRI3HA RITUI3HAHOTO MATHTOPCHKITY.
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IIpoBeneH1 excnieplMeHTaTbHI JOCTITKEeHHS [4,5] MOKa3yIOTh, 10 Impoliec aacopOllii rekcaHy 3
BOJHIIX PO3YIHIB IATUTOPCHKITOM 3 JOCTATHOK TOYHICTIO OIICYEThCS 130TepMO0 ['eHpl 3 KOHCTaH-
1010 k& = 0,66 M/KT.

BceranosiieHo, o B 1a00paTOPHUX YMOBAX Ha IIOYATKOBII cTaiil axcopOLil HASBHA 30BHIMI-
HbpomI(y3iiiHA 001acTh KIHETHKI /UL SIKOI BUSHAYEHO 3aICKHICTh KoediienTa MacoBLtadi £ Bin uic-
7a 00epTiB MIMAmKN #. Pe3yabTaTH eKCcIepIMeHTaTbHITX JOCTUTKeHb V3aralbHeHl KpHTepiaTbHIM
PIBHAHHAM:

Sh=07+4910Re,, (1)

ae Sh —wmcno lepByaa, Re,,— wciao PeliHoabaca 471 HepeMIIITyBaHHA.

Jl1s BHYTpImHROMI(Y31iTHOT 00:1aCTi KIHETHKN BH3HaYeHO e(eKTHRHIIT Koe]illieHT BHYTpIII-
HB01 mudy3ii Dy, TeKCaHy B 3epHAX NATHIOPChKITY (Day = 5,96 -107° M7/c).

OtpumaH1 YHCTI0B1 3HaUeHHS OCHOBHIX ITapaMeTpiB aacopOLiiiHOro BIIaeHHS IeKcaHy 3 BOI-
HIIX PO3YIHIB IIAINTIOPCHKITOM MOXKHA IOKIACTH B OCHOBY IIPOEKTYBAHHA PEaKIOpIB IePIOMIMHOL 11l
A1 OMIIIEEHS CTIMHIX BOI Iepeld iX MOBepPHeHHSIM Y TeXHOIOITHINI mpomec. LIpoMy CIpILTOTE I
HeBeMIK1 00’ eMH 000POTHIUX BOJ, NEPioITYHICTS iX HaTX0KEHHS Ha OUIIIIeHHS, MOXKIIBICTE Iepeod-
7aJHaHHA HagBHOIO BOJOOUHCHOIO 0OTalHAHHA. B AKOCTI peakTopiB MepioMIdHoI dii HaMIl IPOIOHY-
€ThCSA allapaTil 3 MeXaHIMHIM IepeMIyBaEHIM. [[14 ycHimHoro iX BIpOBaKeHHS HeoOXITHO BII3HA-
YUTH P TEXHOIOITYHHX Ta KOHCTPYKTHBHUX IIapaMeTpIB.

PosrmgreMo ocoOmiBocTi aacopOUIiHOrO OYNIIEHHS CTIMHHX BOJ BIX IeKcaHy HAa IPUKIAaNl
TEXHOJIOTH NepBIHHOI IepepoOKH BOBHIL Ha ITX BHPOOHMITTBAX I'eKCAHOBI PO3UHHHIKI BHKOPHCTO-
BYIOTBCS UL BIIMIBKI BOBHH BII JKHPY, MiHepaTbHIX Ta OPTaHMYHHX IOMIIOK [6]. 3a mpaBHIBHOI
opraHizarii BUPOOHIIITEA IIPH OJepP:KaHHl /T MUTOI BOBHII YIBOPIOETCA 473 M 3a0pVIHEHIIX IIPOMII-
BHIX BOJ 3 KOHLEHTpaLLAMII rekcany 23730 ke, T LIOBEPHEHHs IIPOMUBHUX BOJ B 000POT KOH-
IeHTpAITif TeKCaHy B OWNIIEHIIX BOJAX He MOBIHHA MepeBIIYBaTI [ kT/Ar. [TomepeqHso J0BeTeHa
epeKTHBHICTH a7cOpOITIITHOTO OYMITIeHHS TPOMIBHIIX BOJT Bi/l TeKCaHy B HAIMIBBHPOOHIMIIX YMOBaX HA
6a31 T30B «Pearent» (M. HoBuit Po3zain JIsBiBepKo1 0611.) [7].

Jo3a GoponrHa

JIn 31IICHEHHS [IPoLecy OYHIIIEHHS CTIMHIX BOJ BLI I'eKCaHy B allaparax 3 MIIIaIKaMHi SK 3a-
BAHTaXEHHS BIKOPICTOBYIOTh TBepIy a3y aZcopOeHTy BIHCOKOIO CTYIEHS JICIEPCHOCTI — MATHrop-
CbKiTOBE OOpoIIHO. OTzKE, OJHIM 13 OCHOBHIX IIOKa3HIKIB [IPOLIECY OYHINEHHA € 103a AU OPChKITO-
BOro OOpoOIIHa m — Maca COpOeHTY, sIKa HeoOXiUTHa IS OIMIeHHS OJHENIN 00’€My CTITHIIX BOX 10
3a]1aHO1 PIBHOBAKHOI KOHIIEHTpalii C,,.

3a pexoMeHIarAMII [8] 103y GOpOIIHA 77 BI3HAYAIOTH 3 130TepMII aacopOItii. Y HaloMy BHITaIKy
PIBHOBaXHI1 KOHIIeHTparlii C, T0PIBHEOIOTE JOIMYCTIMIIM [0 IOBEPHEHHS OWIINEHOI BOMI B 000P0T Cogn -

ITpu po3paxyHKy J03H HaTHIOPCHKITOBOIO OOPOIIHA IPU OIHOPA30BOMY YBEIEHHI IIOr0 B KUlb-
KOCTi 77 KT Ha / M’ CTIYHIIX BOJI, BUXUTHIIM PIBHAHHAM € PIBHAHHA GaTaHCy MAcII 3a0pyIHEHHs, Ak aja-
OTYEMO UL PeaxTopa IepiordHoi aii. /g omnieHHs MPOMIIBHIX BOJ BT TeKcaHy MOKHA 3alIcaTIL:

ma W+ W+ Copy = W+ Cpp 2)

Je a — MHToMa aacopOIlid TeKcaHy Ha MaTNTOPCHKITI, KT/KT; ' — 06’eM TPOMIIBHHX BOJ, SKI TIOCTY-
NaroTh HA OYNINEHHA B PEAKTOp 3 MIATKO0, M | C,p ~ KOHILIEHTpallii TeKcaHy B IPOMIBHIUX BO-
qax, KT

3 piBHAHHA (2) 103y NAIITOPCHKITY BU3HAYIMO SK

I3
m = (C.Trp* Coon)/a, KL/,

abo K, 3 BpaxyBaHHSM PIBHAHHS 130TepMH 1'eHpi:

V5]

m = (Cyp— Coon)/k Coon . KT/M, (3)
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[TpHilHABINN KOHLEHTPALIKO I'eKCaHy B IIPOMIBHHX BOJAaX HAa MaKCHIMaIbHOMY DIBHI TOOTO
Cp=30 KT/, JTOTYCTHMY KOHITEHTpaIlifo TekcaHy /10 TTOBepPHeHHS OUIIIeHOi BOIH B 000pOT Coon
= ] X/, 3 hopMymI (3) OTPHMAEMO 103y MATHIOPCEKITY 71 = 44 KI/AM, IO € IITKOM HNpHITHATHIM 3
€KOHOMIMHOI TOUKII 30DY.

Po3paxyHok anapaTa 1,14 31ilicHeHHs1 copduiiiHoro mponecy

B mitepatypi BimMidaeThCA BIICYTHICTD YHIBEPCATHHOTO KPHUTEPIFO, KM TaB OI1 3MOTY 3ICHITH
BUOIp BIANIOBIIHOTO arapara 3 MIMIATKOK I IBOro Ipolecy. ToMy IpH BHOOP] MIMIATKH HeoOXLTHO
KepyBaTIICh JOCBLIOM. AKIII HAKOIIMEHMII LT 9ac cIocTepeskeHHA 3a poO0TOI0 aHATOTTMHIIX IIPOMICTIO-
BUX YCTaHOBOK Ta JOCIUTHIX amaparis. besnepeuHo, 3a TaKIX 0OCTAaBUH, MPH BHOOPI TUITY MIIMATKU He-
00X1THO BpaxoBYBaTH (PI3IUHI IapaMeTpH PLIMHIL JKa MepeMITyeThbes, 1 0co0IIBO i B I3KICTE.

B’asxicmb poedouoco cepedosuiya. Pobode cepeloBHIlle YTBOpeHe TPboMa KOMIIOHEHTAMI —
BOJIOK0, TEKCAHOBIIM PO3UITHHIIKOM Ta APIOHOIHCIIEPCHIM MATNropchKiToM. CIIIBBUTHOMIEHHS MDK -
MII KOMIIOHeHTaMII OYAVThb BI3HAYATH OT0 B’ A3KICTD.

Pinka dasa cepenoBHIIa YIBOPIOETbCA BOIOO Ta rekcaHoM. i1 BU3HA4YeHHA B I3K0CTI Liel (a-
31 4, CKOPIICTAEMOCS PIBHAHHAM AppeHiyca-Kennanna [9]:

Igu, = Xilg ue + Xilg u. | (4)

ae u, , 4. — JTHAMIYHA B’S3KICTh BOII Ta TekcaHy BiamoBimHo, Ila-c; X, X, — MacoBi yacTKI BOIN Ta
TeKCaHy BIINOBLIHO. 3 MOBITHHKOBIX JaHUX [10] mpuiimaemo u, = 0,000894 Ila-¢c, u. = 0,000294 Ila-c
(mpur 7= 25 °C). 3 TexHOTOTMHIX TaHNX oTprMyeMo X, = 0,97, X.=0.03. Toxi 3a dopmymoro (4) Ma-
€MO p, = 0,000865 ITa-c.

B’s3KicTh cycnensii ¢, Bu3HauMNMO 3a gopmynoro A. baummacerskoro [9]:
e = pp (1+4,50) . (5)

Je ¢ — BMICT TBepaoi (ha3u B CYCLICH3IL, SKUIl BUPaXeHUII depes BIIHOMEeHHS 00’ eMy TBepuoi ¢asu 1o
o0’emy yeiel cycrensii. 14 BU3HAYCHHS LIBOTO IapaMeTpa HeoOXLUIHO 3HATI CEPelHIO IYCTIHY Cy-
CIIeHsii p., Ta MacoBY YacTKy TBepaoi a3l y cycreHsii x.. Bem ey x, BI3HATIMO 13 MAaCOBOTO CIIIB-
BITHOIIEHHS piIkoi 1 TBepaoi das [11]:
N=(P.T)=(1-x.)/x; . (6)
. .. - 0 ;3 .
I'ycnra pimkoi dasu mpu ¢ = 25 'C craHoBuUTh p,= 986,83 KI/M° (IpH I'yCTHHI BOIM
) .3 . 3 . . . B e . .
997.1 Kkr/M, TyCTHHI reKcary 654.8 KT/M° Ta BIIIOBLIHIIX IM MacOBIX YacTkax y pPLIkil dasi). Ilpm mo3i
TNATHTOPCBKITY m = 44 xT/M° 3a hopMymoro (6) OTPIMAaEMO 3HATIeHHA HOro MacoBol yacTkH x,. = 0,043.
CepeTHIO TYCTIHY CYCIeH31i BIIBHAUNIMO 3a peKoMeHarisami [11]:

1
pe=—1 (7

P, P,

TIpi T'YCTHHI DAmITOpCBKITY p,= 2100 xr/Ar [4] 3a dopMynoro (7) OTPHMaEMo 3HAUeHHS
p=1009.85 kr/7’ i BinnopimHo napamerp ¢ = 0.027.

Taximv wiHOM 33 GOpPMYIOR (5) OTPHMAHO 3HAUSHHS I BSI3KOCTI POOOYOI0 cepeloBHINA
. =0,000946 ITa-c.

Perxomenodosanuit mun mitiaaxku. BIOIp THIY MITATKI MPOBEIEMO 3a peKOMeHIalisaMHI Xo-
maHAa 1 YanMaga. 3rigHo 3 iX JaHIMH, IpH B’S3K0CT1 pododoro ceperosmma u. = 0,000946 Ila-c 11
TIPOBEJIeHHS MPOTIecy aJcopoIlil TeKcaHy MaTHTOPCHKITOM JOILTRHO 3aCTOCOBYBATH MPOITIENepHY ado
TYpOIHHY 3 IIOCKIMH JomatkaMn Mimamky (puc. I1-4 ctop. 51 [9]). Ileft BHCHOROK MiATBEpKEHIIT
TakoXk 1B pobotax beifirea [9].

[IponenepHi MIIIATKH € HAOLTHIT e(peKTHBHIMII — BOHII CTBOPIOIOTH 3HAYHY IMHPKYIAIII Po-
0010r0 cepeoBIINa B arlapari IPH MIHIMATPENX 3aTpaTax eHepril. Lleil TIII MITaIKi TeHepPye OCHOBY
LIIPKYILILI poO0UOro cepeloBHIIA 3a PAXYHOK IIOMIIOBOMY e(peKTy, TOMY BOHI MOKYTh JIeTKO [iiil-
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MaTH TBep/l JacTIHKIH NaTITOPChKITY 3 IHa arapara 1 MIITPHIMYBaTH CTHIKY cycrnensio. [IpoTe nmpoek-
TYBaHHA 1 BUTOTOBJIEHHA IpollenepHol MIMAIKH € JOPOTHM 1 CKIaTHHM. TakHM HITHOM, I MillaTka
MoJke cede OIIpaBIaTH TIIIe Y BIIAIKy 3aCTOCYBAHHS AalapaTiB BEMIIKIIX 00 €MIB, B AKHX eKOHOMII
eHeprii Ha IepeMillyBaHES OKYIIITE 3aTpaTi Ha iX BUTOTOBIEHHS.

OCKITBKN TeXHOTOTIsS TTepPBUHHOI MepepoOKN BOBHH € MATOTOHHAKHIIM BHPOOHHIITROM (Ha-
npikan, #a T30B «PeareHT» IpH po6oTi Ha OBHY MOTYAHICTB 3a 3MiHY YTBOPFOEThCS 2.4 M° CTIUHIIX
BOI), TO JOULIBHO 3acTOCOBYBATH I OYHINEHHA BHPOOHIMMHX BOI Bil IeKCAaHy BLIKPUTY TYPOIHHY
MImanky. HalloLTeII IpocTolo 1 BOAHOYAcC HAlTOUTBIN epeKTHBHOIO TYPOIHHOIO MIMIATKOIO € MIIIaTKa 3
6-Ma IPAMIIMII TOIIaTKaMI, 4Ki po3MillleHi pagiateHo. IIpocToTa BHKOHAHHS 3yMOBJIeHa Irle I TIM, IITo
TIOIIATKII MOJKHA IIPOCTO MPHBAPIOBATII 0 AHcKa. YIeno odepTiB TYpOIHHOT MIIATKH CTAaHOBHUTE #7 = 1
? 20 ¢’'. mo BiImOBiTac KOIOBIi MBILIKOCTI 30BHIIHLOrO KParo TOMaTki #=229 M/c.

Minivansue uucino odepmis ma po3mipu mitanxu. B excrepIiIMeHTATBHIX JTOCTIUKeHHIX
[4] oTpuMaHO cTHIKY cycIeH3110 B 1adopaTopHill yeTaHoBHL [Ipn 1IpoMy KpHTepianbHa 3a1eKHICT
(1) ne BpaxoBye reoMeTpHYHIX ITapaMeTpIB alapaTa Ta QI3HUHIX 0cOOIHBOCTell 3epeH NaTlropch-
kity. ToMy BUHIKae HeoOXITHICTh BI3HAUSHHA MIiHIMATRHOT yacTOTH oOepTaHH TYpOIHHOT Mimman-
KII, TIpH SIKil B amapati YITBOPIOETHCS IIAp 3aBHCIIX TaCcTHHOK COPOEHTY, 1 MOPIBHATH iIoTro 3Ha-
YeHHS 3 MIHIMaTbHIM 4HcIoM 00epTiB v dopmyii (1).

Uactota odepraHHS TypOIHHOT MIITATKH 19, 3a SKOT 0CBOBA CKIA0Ba MIBUAKOCTI MOTOKY pPi-
JHMHI JOPIBHIOBATIMe a0o Iello MepeBHIIUTE 3a TLAPaBIMHY KPYIHICTh HacTHHOK MATHTOPCBHKITY,
1 pO3MOILT TBePINX HAacTHHOK B 00’eMI amapaTta Oyde HailOLTbII PIBHOMIPHIM, BH3HAUAcThCS 3
KpHTepialbHOT 3aTIeKHOCTI:

)
Reo:f(Ga’Q'xc"id"’I-D'iH’jfr)' (8)
R
Je Re, — MIHIMATbHe 3Ha"UeHHS KpuTepito PeliHombIca 7T OTPIMAaHHS B alapari O THOPITHOI CyCIIeH-
3ii; Ga— kputepiii Tamines; iy, ip, iy, 75 — IHBAPIAHTH TeOMETPHYHOT TOTIOHOCTI arapara, SKi BpaXxoBy-
10T BLIIOBLIHO BITHOIISHH dlaMeTpa 3epHa AIIT OPChKITY dy,, JlaMeTpa arapara [, TTIHOHHH PiTIHI
B amapatl A Ta BiIcTaHI TypOIHII Bil IHa /7 10 AlaMeTpa MIMAIKH d,.
Orman nmyGmikaniii 3 TpodaeM TiTpoANHAMIKI HepeMilTyBaHHS MOKA3aB, 10 HA ChOTOIHI icHYE
Tulle oJHe PIBHSIHHA 714 BI3HAUeHHA Reg, ke 6 MokHa 0y710 aJaNnTyBaTil LT IPoLiecy ancoporii rek-
caHy MATHTOPCHKITOM B amaparti 3 TypOIHHO Mimaakor. Xobmaep i 3a0I0mbKNil 3aIpOIOHYBATH Ta-

KIiT BUITAT piBHAHHES (§) 13 BpaxyBaHHAM (opM 3amicy kpruTepiis PeifHombaca Ta Tamines [9]:
\0,19

2 3 2 0.45 0.6 0.25 Y
nod , Pe :C[ d.p:g Ap orr| d, \I [i D (9)

H. .\ /ufz J P. h d.lr ) \ d.tr J d.lr J, -
ae Ap= pn — pp . C — nocriiina, nng TypOingoi mimanku C = 4.629: d, — cepenniil IiaMeTp 3epeH Hain-
TOPCBKITY, MPHITHATINI B eKCIepIMeHTATEHIX TOCTITKeHHIX [4,5] d,, = 0,00033 M.

[Tpu BU3HATEHHI TEOMETPIYHIIX CUMILIEKCIB V pIBHAHHI (9) HEOOXITHO 3a1aTHCh KOHCTPYKTIIB-
HIMIT TapaMeTpamMil KOHKPETHOTO anapara. BIXUTHIMI JaHIMI IPH [hOMY € 00’ €M CTIYHIX BOJT, KT
cTaHOBITE 11 T30B «PeareHT» 2.4 M. [pmitvarodn 1714 HopMali3oBaHOI TYPOIHHOT MIMTAIKI 3 IIT0C-
kuM tHOM D = H. d,, = 1/3 D, h = 0,5d,,, oTpIMaeMO 3HaUeHHI D=H=15md,=05M h=0,
25 m. Hnpuny tomatkn npuitMaemo b = 0,2d,~ 0,1 M.

Ilic1a miacTaHOBKU OTPHMAHHX JAaHIX V PIBHAHHA (9) oTpiMaeMo np = 1,33 ¢, mo BimmoBiae
3HaueHHIO Re,p = 354942, Ilpn BusenerHi dopmymi (1) mpmiiMazoch MiHIMATEHE THCI0 00epTiB Tado-
PATOPHOT MIIIATKI 719 = 1.5 ¢ O € Jemo GIThIIIM 3a BI3HAYEHe HAMII 3HAUEHHS, a OT/Ke MOKHA
BBA/KaTH CIIPaBeTIBIM IIPHITHATTA 0 PO3PaXyHKIB PIBHAHHA (9).

Yac nposedenna copouiiinoco npouyecy. TpusalicTs o0poOKH CTIUHHX BOI B amapati 3
MIITATKOI BM3HAYAETRCSA KiHETHKOM copOmii. HabmmkeHo BHSCHNTH 30BHINIHIN 90 BHYTPINIHII
MacoIepeHoc BI3HAYAE MBIIKICTH, a OT/Ke 1 TPUBATICTh IPoLecy. MOKHa 3a KpurepieM bio [12]:
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Bi = dy/2 Day (10)

B po6orti [13] mokasaHo, mo KoedilieHT MacoBLInadi / B amapaTi 3 MIITaIKOK TEOPeTIIHO
MO7KHa BII3HAYITH Ha OCHOBI Teopii TOKamsHOI i30TponHOI TypOyIeHTHOCTI. 3TIAHO 3 II€I0 TEOPier0
xoe(inieHT [ BU3HAYAETHCH 33 POPMYIIOLO:

f=0,267(cy v, )*7-S7, (11)

Je gp — IITOMA eHeprif AUCHIIALIL; v, — KIHeMAaTIYHa B SI3KICcTh BoM, Sc — umrerno Hviara.

KoedimieHT £ BII3sHawIMO 3 YMOBH 3a0e3MedeHHS YTBOPEHHS B allapari cTiiikoi cycmeHsii, To0To
IIpU BIIOMIUX 3HAYEHHIX Re. g 1 np. Ilpn nbomy Se = v, / Dg, = 1194 1 xputepiil Eitnepa nms TypOiHHOL
MIIIAIKHI 3 6-Ma JOoIaTKaMI cTaHoBUTE Eu = 4 (pue. VI-3 crop 179 [9]) 1 BIXOONTH Ha aBTOMOIETBHY
o61acTe. To/Ti HOTYXKHICTB Ha HepEMIIHVBE]HHH N=Eun d” pc=297 Br.

[TuToMy eHepriro ANCHNAIIl BI3HAYIMO K &9 = N/ p. -W = 0,113 Br/kT.

Toxmi 3a hopmymoto (11) oTprmaemo £ = 2.762-10" M/c i uncmo Bi = 0.08. Ockimpkn Bi < 1,
TO MIBILIKICTE 30BHIMIHEOTO MACOMEPEHOCY € HACTLUIBKH MEeHIO 3a MIBHAKICTE AN(y3ii rekcaHy B
3epHaxX NaIUTOPCHKITY, 10 BOHA ITOBHICTIO KOHTPOIIOE X1 COPOIIITHOTO MPOIecy.

HoGpe BimoMO, IO Ha MIBHAKICTH MacOIepeHOCY BILUIHBAE UHCIO 00epTiB MIMIATIKI »n — I3
30UTbIIEHHAM 77 30LTbIIyeTbCA KOE(IIIeHT . a OT/Ke 3MeHIIYeTbCA Yac CopOLiiiHOroO mpolecy t
31e0LIpIIoro, 3riTHO 3 TeXHOJIOTIYHIM perfIaMeHTOM, Hac T He IOBHHeH IepeBumyBaTtu 1800 c.
TTpn BH3HAYEHHI IFOTO Yacy BHXITHIM € PIBHIHHS MacoBinaa4i y popmi:

M=BSF(Cp—-Clt (12)

e M — Maca TOTTITHYTOTO [EKCAHY, KT 2F — cyMmapHa ILI0IIa nmaepxm 3epeH l'[a‘]III'OpCbI\ITV 3a-
BAHTAKCHOTO B amapar, M ; C — KOHICHTPALILT TeKCAHY Ha IIOBEPXHI 3¢PEH MAINTOPCBKITY, KT/,
(IpHiiMaeMo B MOYATKOBHIT MOMeHT uacy C = 0).

Maca moT-IHHYTOTO TeKcaHy BH3HAYA€ThCH 3 PIBHSIHHS OamaHcy: M= W(Cyp —Coon )=75,4 KT.

IIpn 3aranpHIll Maci IATUTOPCBKITY B amapaTi 114.4 Kr cyMapHa IUTolla IIOBepXHI 3epeH
SF=10032 "

[1iICTABMBIII OTPIMAHI JaHi y piBHAHHS (12), oTpiMaeMo 3HauenHs f = 1.44-10° w/c. Toxi
Kputepiii bio Bi = 0,3, a oTKe mpoltec copOiil BiTOyBacTbeA 3a 3MIIIAHIM MeXaHI3MOM, [IPoTe JacTKa
30BHIITHBOTO MacONEePeHOCY € BI3HAYaAbHOIO (OCKLTBKH IIpollec cOpOil KOHTPOMIOETHCS BHYTPIII-
HBOFO MacoTIpoBiHICTIO mpH Bi > 30 [12]). Toai a1g HabmITKeHOTO BI3HATEHHA 3HATeHHSA 1IcIa ode-
PTiB MilTa/IKIl BU3HAYIMO €Heprito MICHTALIL i3 Gopmym (11) mpu =1.44-10° M/c Ta 3HAYCHHAM He-
00X1THOI MOTYKHOCTI Ha HepeMIMTyBaHHS piquHN N. OTpIMaH1 3HaUeHHS go= 0,434
Br/kr Ta N = 1139 BT nincraBngemMo y GopMyIy:

N
n=3————. (13)
\Eu d. -p.

3 BpaxyBaHHIM aBTOMOZIETIBHOCTI IPOIleCy MepeMIlIyBaHHI MOKHA IpHITHATI Ev = 4 1 mic-
715 MiZICTaHOBKH fioro y dpopmyTy (13) oTpimvaemo 3HaueHHs n = 2,08 ¢ .

TexHo/10rivYHa cXeMa OYHINEHHS] CTIYHAX BOT BiT rekcaHy

[IponoHyeThCs Taka TeXHOIOTIA OYHINEHHS BHPOOHHIUIX CTIYHHX BOJ B1I FeéKCAaHOBOIO 3a-
OpyzaHtoBaua ([{1B. prcyHOK). BHpoOHIMI CTOKH HAKOIIMMVIOTECS V 301pHUKY 1, 3BLIKI CaMOTIMHO
abo HacocoM MOJAIOTLCA Ha OYIINEHHS B amapat 3 Mimankoio 2. B peakTopl BinOyBaeTbcsa BILTY-
YeHHA TeKcaHy IUIAXOoM fioro (i3HaHol agcopOmil B Iopax MATHTopchbKITy. [licnd 3aKiHdeHHA Mpo-
Hecy copOLii cyCIeH31sM oJaeThes Ha OPUCTPiil 1 ii 3HeBoaHeHHS 4 — HyT4-(LU1bTp abo (LIpTp-
npec. BigaiTeHmiT mamnropesKiT MpocynIyeThes, (acyeThes 1 HaTpaBIAeThCA Ha YTIUTIRAIIO.
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Boxaa 3abpynHena
TeKCAHOM

[TamropepsiToBe
DdopommHo

Bimparbosansi
MATHTOPCHKIT
HA VTHT3AIHES

>

Oummena goda
B 0OopoT
Puc. 1. Texrnonociuna cxema ouiitt{eHHA CIMTYHUX 600 GI0 CeKCAHY:
1 — 6ax narxonuuysay,; 2— anapam 3 Miwianxkoio, 3 —mimiaixa, 4 — dinemp- npec; S—Hacocu

InTeHCH(]IKYBATH IIpollec IepeMilTyBaHHA MOXKHA He3HAUHOIO 3MIHOIO KOHCTPYKIII IHA
amapaTa. a caMe BBeIeHHAM IIeperopolok. Kl 3aKpydeHl B CTOPOHY, IPOTIIEKHY A0 HaNpPAMKY
IlepeMilTyBaHHS 3a aHATOrOM HaBeneHIM B [14.15].

BHCHOBKH

1. Ha mpuxtazi cTiuHux Bol T30B «PeareHT» moBedeHO e(eKTHBHICTE 3acTOCYBAHHS alla-
paTiB 3 MeXaHIMHIM MepeMIMyBaHHAM TI1 aAcopOIiifHOTO OYHINEHHS BHPOOHMUIX CTIYHHX BOX
BiI TeKcaHy.

2. HamesmeHO MeTOMNKy OOUINCIeHHS T03M MATHTOPCHKITOBOrO GOpOIIHA IS 3/IICHEHHS
azcopoOLiiiHOTO IIpolecy.

3. TokasaHo. Mo A7 MaTOTOHHAXXHHUX BIPOOHIITB JONITHHO 3aCTOCOBYBATI BIIKPHTY TY-
pOIHHY MIManKy 3 6-Ma IPAMIIMH JoMaTKaMH, fKi PO3MIIIeH] pagiansEo. OOUICIeHO MIHIMATEHY
KiTbKicTh 00epTiR MIMIATKH, SKa 3VMOBIIOE YTROPEHHS B anlapaTi cTifKoi cycreHs3ii.

4. Ha ocHOBI Teopii TOKaTIbHOI 130TPOIHOI TypOYIeHTHOCTI BII3HAYIEHO HeOOXITHY KUTBKICTh
o6epTiB MIImaIKH, SKa BPaXOBYE 3aJaHNI TeXHOIOTMHMIT Yac 0OpoOKH CTOKIB Ta T@OMETPIIHI a-
paMeTpH amapara.

5. 3ampomoHOBAHO TeXHOIOTIUHY cXeMy 0OpOOKI CTOKIB 13 3aCTOCYBAHHAM MaTHTOPCHKITO-
BOro DopoIIHA Ta MOKTHBIIT NIIAX IHTeHCcH(IKaIl copOuiiiHOro mpoiecy.
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O.B. Cmoranrwxk, AA. Pecyui

OUHUCTRKA ITPOU3BOACTBEHHBIX CTOYHBIX BO/I 3ATPA3SHEHHBIX TEKCAHOM B
ATIMTAPATAX C MEMTAJIKAMMHP C UCITIOJIB30BAHUEM IMAJTMTOPCKHUTA

JI1s TOKATBHOIL OMUCTKI IIPOH3BOACTBEHHBIX CTOUHEIX BOJ OT TeKCaHA IPEeIOKEHO HICIIONb30-
BaTh aJCOPOLIOHHELT MeTol, B KOTOPOM B KauecTBe COpOHTA IICIIONB3YeTcs HalIropeKuT J{amyKos-
CKOTO MecToposkIeHIs. [IpemraraeTcs peal30BaTh IIpollecce B IePHOMIIIECKOM aIllapaTe ¢ MeXaHHde-
CKHM IIepeMellBaHIeM 000y I0BaHHEIM OTKPEITOI TYPOHHHOIT MeITalKoil.

ITprBeneHa MeTOMIKA OIIPIeTIeHIIT J03bI NATITOPCKHTOBOI MYKI, HeOOXOMIMOIO KOIIIUecTBa
000POTOB MEIIATKI, KOTOpEIe o0ecIeyaT HeoOXOMIMYE0 ITHTeIbHOCTE IIpollecca.

[TpemiosxeHa TeXHOIOITIMECKAS CXeMa OIICTKI CTOUHBIX BOI IIPII MEePBIYHOIT 00paboTKe IIIepCTIL.

Kntouesste cnosa: Texcan, MATUTOPCKIT, COPOIIL, MelIalKa, TeXHOIOTIIMecKad cXeMa.
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O.V. Stokaluk, A.Ya. Regush

PURIFICATION OF INDUSTRIAL WASTE WATERS POLLUTED BY HEXANE IN
APPARATUS WITH STIRRERS USED WITH
PALYGORSKITE

It was suggested to use adsorption method with sorbent presented by palygorskite of Dashukivsk
deposit for local purification of industrial waste waters from hexane. We expect to realize the process in
periodical apparatus with mechanical mixing equipped with open turbine stirrer.

The techniques of portion estimation of palygorskite flour necessary for stirer turn to provide
required length of process were suggested.

Technological scheme of purification of industrial waste waters from nitial wool treatment
production was suggested.

Key words: hexane, palygorskite, sorbtion, stirer, technological scheme.

Pozoin III. Texnocenna ma exonozivHa Gesnexa 173



