KoMITiOTepHe MOPerNOBar OVPONOOXpOHHAXTIpOUED.
OTBEYAIOIIUX CUCTEME |, Tpu yBenmueHU! Vo6 MPOUCXOANT pe3Koe 3MeHeHne Kodhduimenra f, mo
cpaBHeHut0 ¢ cucremoit Il (kpuBbie [/, 2, puc. 2). DT0 MOXHO OOBSCHUTH C TOYKH 3pEHUS
crepuomerpun  kommiekcoB JIOKAT-Cr(IIl) u KAT-Cr(Ill) m uX CTEXMOMETPUYECKOM
COOTHOIIIEHUH B PacTBOPE, YTO U 00yCIaBIUBAET HEOOXOAMMOCTh PA3IUYUS B MPOJOIIKUTETLHOCTH
(dbopmupoBaHus ancOpOUMOHHBIX ClOEB. ClemoBaTeNbHO, MPU M3YYEHHH TETEPOTEHHBIX CHUCTEM
MOOOHBIX C (PUBUKO-XMMHUYECKON TOUKH 3peHHsl, crenndrka o0pa3oBaHus aIcOpOLUOHHBIX CIOEB
MOJKET OBITh aHAIOTUYHOU MIPEIOKECHHOMY MEXaHU3MY B JIAHHOM padoTe.

B 3akmtoueHue cienyer OTMETHTh, 4YTO HcHojib3yeMas MM B mHpuHOMIE TTO3BOJISIET
YUUTBHIBaTh KaK XMMMKO-aHAJIUTUYECKUE U COPOLMOHHBIE CBOICTBA HCCIIEyEMOH I'eTepOreHHOU
CUCTEMBI, TaK M OOBSICHATH 3aBUCHUMOCTH METPOJIOTHUECKHUX XapaKTEPUCTUK IMPeaAaraeMoro
BapHaHTa JKcIpecc-merona ompeneneHuss xpoma(VI) or memoro psina daxtopoB. B memom
HCIOJIb30BaHNE TOJXOJ0B MaTeMaTHUYECKOTO MOJAEIUPOBAHUS TIO3BOJISIET PACUETHBIM MYTEM
ONITUMHU3HPOBATH COPOIIMOHHBIE MPOIECCHl U3BICUYCHUS TOTO HIIM HMHOTO KOMIIOHEHTA U3 PacTBOpa,
a TaKKe CYIIECTBEHHO COKPAaTHTh OOBEM OHKCIEPHUMEHTAIBHOW paboThl M BpeMsi BHEIPEHUS
pe3yNbTaToB pa3pabOTKH C YYETOM KOHCTPYKIIMOHHBIX 0cOOCHHOCTeH pa3pabarbiBaeMbix UT mpu
BapbUPOBAHUU TaKUX MapamMeTpoB. Hanboliee BaXxXHBIMU, TI0 HAIIIEMY MHEHHIO, SIBISIFOTCS 00bEMHAS
CKOPOCTh TPOXOXKICHHS aHAIM3UPYyeMOro pactBopa depe3 cioil copbenta UT, kodddummeHt
MaccooOMeHa U BpeMsl IOCTHXKEHHUS JUHAMHUECKOTO PABHOBECHUS B CUCTEME.
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®AKTOPHO-KJIACTEPHBIN AJITOPUTM AHAJIU3A DKOJIOTMYECKOMN
CUTYAIIUU B PETUOHE
Suumma A.B., MatBuenko J.I'.,Yupon B.U., Aranosa A.B., CaBuenko A.H.
UYepkacckuii rocyAapCTBEHHBINA TEXHOJIOTMYECKUN YHUBEpCUTET, unrod@mail.ru

Jlns  monmyueHuss HMHTETPaNbHBIX [OKas3aTeled  pagrodKOJIOTMYECKOTO  3arps3HEHUS
WCTIOB30BAJICS (AaKTOPHBIM aHAIM3 M METOJ TJIABHBIX KOMITOHEHT, IIEJbI0 KOTOPBIX SIBISIETCS
COKpaIlleHHE YHCcTia IEPEeMEHHBIX. ABTOP MOKa3bIBAET, UTO ATH JaHHBIE MOKHO Pa3doUBaTh MO JIBYM
dakropam (mucniepcusi 6onee 80%), 9TO MOTOM MOMKHO JOCTATOYHO JIETKO HHTEPIPETHPOBATH.
[IpumeHsiss K 9TUM JaHHBIM METOJ KJIAcCTepHOTO aHajiu3a, aBTOp MONIy4YWs Ha TeorpaduyecKux
KapTax pallOHUPOBAHUE UCCIIENOBAHHON TEPPUTOPHH.

[IpumeHeHne  BBINICTIEPEUUCICHHBIX ~ METOAOB  JUIsl  aHajiu3a JaHHBIX  MEIUKO-
HKOJIOTUYECKOTO M TMHUIIEBOTO MOHHTOPMHTOB MOXKET OBITh HCIOJIB30BAHO TIPU TPUHITHU
OJIMHAKOBBIX pEIICHH B 0O0JIACTH KOHTPOJS MJaHHBIX MHUIIEBOTO MOHHUTOPHUHTA WJIH 3/I0POBBS
HaCeJICHHUS.
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Hcnonp3oBanne wmerona (akTOPHOTO aHaiM3a B JAaHHOHW paboTe IacT BO3MOXKHOCTH
MOJTyYUTh UHTETPANIbHBIE MMOKA3aTeNH PaJMOIKOIIOTUYECKOTO 3arpsisHeHus: Yepkacckoil obnactu, a
MPUMEHEHHE METO/a KJIACTEPHOTO aHAIM3a — JACT BO3MOXKHOCTh pa30HUTh Ha KJIacTephl YepKkaccKuid
PETHOH U CJeNaTh €ro palOHUPOBAHHE.

B Buay Toro, 4yrto CyIIEeCTBYIOIIME METOJbl, HE OTBEYAIOT IIOCTABJICHHBIM 3ajayam,
11e1eco00pa3HoO UCMOIB30BATh AITOPUTM, OCHOBAaHHBIN Ha BYX METOAaX ()aKTOPHOTO U KIACTEPHOTO
aHalu3a, TaKk KaK OH JacT BO3MOYKHOCTb CJI€NaTh OLIEHKY COCTOSHHSI OKpYXKarolled cpenbl U
KOHTPOJUPOBATh BIMSHUS HMHTEIPAIBbHBIX TEXHOTEHHBIX HArpy30K Ha HKOJIOTHYECKOE COCTOSIHUE W
3I0POBBE HACEJTICHUS OTJCIBHBIX pernoHOB. C MOMOIIBI0 MeToa (PaKTOPHOTO aHAIN3a MPOUCXOTUT
COKpAIIIEHUE YHCIIa IEPEeMEHHBIX JJIS1 JAHHBIX MEAUKO-3KOJIOTMYECKOTO U MUIIEBOI0 MOHUTOPHHTOB.
3areM METOAOM  KJIACTEPHOTO  aHaliM3a IPOBOAWUTCS  palOHHPOBAHUE TEPPUTOPUU  IIO
PaIHOIKOTOTHIECKIM TTOKA3aTeIsIM Coepkatms - Cs U *'ST B OCHOBHBIX MPOLYKTAX IHTAHHUSA, W
CTPOSITCSL  KapThl, KOTOpBIE OTPaKAIOT JAMHAMUKY 3arpsi3HEHHUsS MPOJAYKTOB PpPagHOHYKIUAAMU
WCCIIEZIOBAHHOTO PErroHa 3a MocjeIHue HeCKONIbKO NieT (HauuHas ¢ 2000-ro roaa).

Ha ocnoBe (akTopHOrO aHammsa ¢ MOMOIIBIO METO/Ia TJIaBHBIX KOMIIOHEHT ObUT MPOBEIECH
MHOTOMCPHBII aHANN3 JAaHHBIX 110 COACPKAHMIO paamoakTuBHBIX MertamioB (°'Cs um *°Sr) B
OCHOBHBIX IMPOJYKTaxX MmuTaHus (peroe, Msce, MOJIOKe, xjieOe, kpymnax) B 11 paiionax Uepkacckoi
obnactu 3a yetsipe ronaa (2000-2003r.r.), B pe3yabTare KOTOPOTO Mbl MOMYUYWIH HHTErpaibHbIC
nokazatenu (daktopel 1 u 2) ¢ HakoruieHHOW mucnepcueit okoino 80%. DT MHTETrpajgbHBIC
MOKAa3aTeI Jal0T BO3MOXHOCTH OMPEICNIUTh CTPYKTYPY B3aMMOCBS3€H MEXIY SKOJIOTHYECKHUMHU
JTaHHBIMU YepKacCKOro peruoHa, TO €CTh CAENaTh UX KJIACCU(UKALINIO.
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Introduction. Minimization of process water consumption in chemical and relative industries
is of great economic and environmental significance. A decrease of water usage means a decrease of
wastewater generation in consequence. A substantial reduction of both freshwater and wastewater
flow rates can be achieved by wastewater reuse and regeneration. Further drop of cost of wastewater
treatment is achievable by deliberate distribution of streams. To reach a significant progress in all
cases it is necessary to find flow rates of streams and their composition in a system consisting of
water using operations and regeneration/treatment processes. Note that this also means determining of
system topology. This complex problem is commonly formulated as water network (WN)
optimization. Total water network design is very complex and, thus, commonly divided into two parts
- designing of network of water usage processes (water usage network — WUN) and designing of
wastewater treatment network (WTN). Scientists from Rzeszé6w University of Technology (RUT) and
National Technical University of Ukraine (KPI) have investigated both problems — partially
separately but usually in close cooperation. Here, we would like to show some more important results
of common works. We will start with water usage network and, then, will proceed to wastewater
treatment. However, it is worthwhile noticing at the beginning that developed approaches to both
problems are from the category of systematic, optimization based methods.

Water usage network optimization. Due to space limitations we address here a simplified
WUN, i.e. the network with wastewater reuse only (wastewater reuse network - WWRN). Thus, the
network doesn’t contain regeneration processes. Therefore, a reduction of freshwater consumption
can be achieved due to appropriate scheme of mixing fresh water stream with contaminated streams
leaving the processes. Such combined streams are, then, fed to water using processes. WWRN design
problem can be briefly formulated as follows. There are P water using processes. In each process
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