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Benopycckuil nayuonanvhvii mexHuyeckul yHugepcumem

[Monmarnstoniee  OOJBITUHCTBO — HACEIIEHHBIX
MyHKTOB bemapycu oOecrieunBaeTcss BOAOW U3
MOJI3EMHBIX HCTOYHUKOB. Kak mpaBumio, mom3em-
HBIC BOJIBI, SIBISISICH BHICOKOKAYECTBEHHBIMHU B Ca-
HUTAPHO-0aKTEPHOJIOTUIECKOM OTHOIIICHHUH, CO-
JIepKaT TOBBIIICHHBIC KOHIICHTPAIIMH PACTBOPCH-
HOT'O JKelle3a, KOTOPOE MOXET HaXOJUThCS B CO-
YeTaHUH C JIPYTMMHU BENICCTBAMH, KOHIICHTPAIUU
KOTOPBIX TIPEBBIMIAIOT YCTAHOBJICHHBIE HOPMBI
(MapraHel, aMMOHUHHBIN a30T, YIJIEKHUCIIOTA, Ce-
poBozopon, MetaH, u ap.). OmxHako Gomee 50 %
[EHTPATM30BAHHBIX CUCTEM BOJOCHA0XCHHS TO-
pOZIOB M OONBIIUHCTBO CENBCKUX HACEICHHBIX
MyHKTOB HE WMCIOT CTaHIMHA 00E3XKele3UBaHU,
XOTs BOJa TaM HE COOTBETCTBYET CaHUTAPHBIM
Hopmam. IlosTomy TiiaBHOW mpoOiIeMoit obecte-
yeHUsl HacelneHus benapycu Bomoill TpeOyemoro
Ka4yeCcTBa SIBIISICTCS MPo0IeMa BOTOIO I OTOBKH.

B npakTrike 00e3kene3uBaHus MOJ3EMHBIX BOJ
HAWOOJIbIIIEE PACTIPOCTPAHCHHE MOTYYHIIA a’pallvi-
oHHble MeTozbl. B benapycu u psine npyrux crpaH
¢ cepenuHbl 60-X TT. IPONIIIOTO CTONETHS MPAKTH-
YECKH TOBCEMECTHO NPUMEHSIETCS METOJ[ YIIPO-
IICHHOM a’palyu ¢ TMOCICIYIOIHUM (hUIbTPOBAHH-
€M B HaIlOpHOM WM Oe3HAamopHOM BapumaHTax. OH
SIBJIIETCSL HanboJiee U3yUYeHHBIM U PEKOMEHIYETCS
JUTSL TIPUMEHEHUS TIPU COJICPXKAHUM Kelle3a B UC-
X0 iHOM Boje 10 10 Mr/j1 (B TOM YHCIIE 3aKUCHOTO —
He menee 70 %), cepoBogopona — o 0,5 mr/m, pH —
He MeHee 6,8 1 menounoctn — 6ornee (1 + Fe**/28) [1].

HecMmoTpst HA MHOTOYHCIICHHBIE HCCIIETOBAHUS
3TOr0 METOoJia, o0pamniaeT Ha ceOsi BHUMaHUE CyIIIe-
CTBEHHBIH Pa30pOC OTpaHUYCHUN €T0 IPUMEHUMO-
CTH TI0 TIPUBEJICHHBIM H Py JIPYTUX MMOKa3aTelen
(aMMOHUHHBINA a30T, OKUCISIEMOCTH, JTUOKCHI YT-
Jepoia, MapraHeln u Jp.). OTO CBHJIETEILCTBYET
0 CIIOXHOCTH IMPOTEKAIOINX MPOIECCOB M B3aHM-
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HOM BJIMSHUU Ha HHUX COCTaBa 0OpabaThIBacMOit
BOJBI [2—4].

MHorue y4eHble YK€ B NEpPBBIX HCCICIOBAHH-
SIX ad’paIOHHBIX METOJIOB 00e3)KeNe3NBaHMUs TO/I-
3€MHBIX BOJI OTMEYaIH CYIIECTBEHHOE BIHSHUE HA
uX SPQPEKTUBHOCTh CTUXWUIHO pPa3BUBAIOIIUXCS
Oumosyormdeckux mporieccoB [4, 5]. Ha mHacagkax
KOHTAaKTHBIX TPaJIMPEH, B TOJIIIE WIH HA TTOBEPXHO-
cTh (QWIBTPYIOUIMX 3arpy30K 00pa3oBBIBAINCH
CKOTUICHHS Kelle300aKTepHii, KOTOophle, Kak Mpa-
BHJIO, TIPOSIBJISUTH KaTATATHYECKHH d(H(PeKT U cro-
cOOCTBOBaJIM MOBBIIEHUIO 3((EKTUBHOCTH IPO-
mecca obOe3zxenesuBanusa. CHEUAIHCTH  (PHPMBI
«JlerpeMOH» OTMEYalOT, YTO «...HENb3s YETKO
OTIPEIETUTh TPAHUIY MEXKIY YHCTO XUMUYECKUM H
OHMOJNIOTHYECKNM OKHICTICHMEM M MHOTHE COOpYXKe-
HUS TiepBoro Tumna 3pQeKTUBHO paboTaIOT 3a CUeT
pocTa MUKpPOOPTaHU3MOB» [6, 7].

Hecmotps Ha aTH (pakThl, yuacTre MUKpoOpra-
HU3MOB B TMpoleccax 00e3Kele3uBaHusg OJr0
HEIOOLEHUBAJIOCH, a UX BIMSIHUAE Ha TEXHOJIOTHYE-
CKH€ ¥ KOHCTPYKTHBHBIE TIapamMeTphl CTaHIUN
o0e3Kee3nBaHusl B OONBIIMHCTBE CIIydacB He
YUUTBIBAETCS O CUX MOp. Bce knuHeTH4ecknue KoH-
CTaHTBHI U TapaMeTphl OE3peareHTHHIX (a’paluoH-
HBIX) METOJIOB ONPENEIAIOTCS, HCXOASI 3 PeaKuii
U TPOILIECCOB YHCTO XUMHYECKOTO OKHCIICHUS Ke-
ne3a [2-5].

XapakTepucTMKa THIMYHOIO OHOIEHO03a
NMOA3eMHBIX BOA. B mocienHue rogpl 3HaYNTEIHHO
BBIPOC MHTEPEC MCCIeoBaTeNel K OMOIOTHIeCKUM
METO/aM OYHCTKH TOA3EMHBIX BOJ, B MEPBYIO OUe-
penb K OHOJIOTHYECKOMY YAAJICHHUIO KeJle3a U Map-
raama [8—12]. K xeme3o00akTepusM OTHOCITCS
pasyIMuHbIe TPYIIBI OJHOKIETOYHBIX, KOKKOBBIX U
HUTYATHIX BUJIOB MHUKPOOPTaHU3MOB, OOLIUM IS
KOTOPBIX SIBISETCSI CHOCOOHOCTH B TMPHUCYTCTBHUU
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PacTBOPEHHOTO KHUCIIOPOJa OKHCISATh 3aKHCHOE
&Kenezo ¢ 00pa3oBaHMEM Ha CBOEH TMOBEPXHOCTH
€ro OKHMCIIOB B BHJE 4YeXJIOB WM Karcyn. HambGo-
Jlee 4acTO Ha CTAaHIMAX 00e3KeJIe3MBaHUSI BCTpe-
yarotcs npeacraBurenn ponos Gallionella, Lepto-
thrix, Crenothrix, Siderocapsa [10—12].

CreneHb pa3BUTHSI TEX WM UHBIX BUJIOB XKeJe-
300aKTepUil 1 MEXaHU3M OKHCIICHUS JKeJie3a 3aBu-
CAT OT COCTaBa 00pabaTHIBAEMOM BOIBI U YCIOBHI
NPOTEKAaHUSI TEXHOJIOTHYECKOro Imporecca. Tak,
Gallionella ctocoOHa pacTn Ha MHUHEPAIBHOH Cpe-
ne 6e3 opraHMYECKHX BEIIECTB M MOJy4aTb DHEp-
THIO B TpOLECCEe OKHUCICHUS 3aKUCHOTO JKene3a.
Brixon sHeprum y Hee HACTOJIBKO Maj, YTO JJIs
cuHTe3a | T KIETOK MUKPOOPTaHU3MOB HEOOXOIH-
Mo Bbaenatb 500 r ruapookucu xeneza [10].
VY mnpeacraButeneid poma Leptothrix oxucienue
JKeJe3a CBSI3aHO C IeHCTBUEM MEepeKHCH BOAOPOa,
BBIJCIISIONICHCS B METa0OJMYECKHX Mpoleccax
Py OKUCIIEHHMHM OpraHM4YecKux BemecTB. Sidero-
capsa OKHCIISET JKEIe30 B Pe3yJbTaTe Pa3iIosKeHUs
KEJE300pTraHNIeCKUX KOMIUIEKCOB, HAIIpUMEpP CO-
€JMHEHNH C TyMyCOBBIMHM BemecTBamH [10].

OTHOCUTENIEHO MEXaHW3Ma HAKOIUIEHUS OKCH-
JIOB >KeJie3a M3BECTHO, YTO OH BKIJIOYAET B ceOs
NpOIECCHl KaK OMOJIOTHYECKON Mpupoabl (OKHCIHU-
TeTbHBIC), TaK M HEOWOJOTHYECKON (CopOImoH-
ueie) [13].

B ocHoBe OMONOrMYECKHX MPOLECCOB JICKHUT
MEePEKUCHBI MeXaHu3M — neTokcukamus H,0,,
o0pazyrolerocs B polecce AbIXaHus y MIHPOKOro
KpyTa reTepoTpodHBIX a’pOOHBIX MUKPOOPTAHM3-
MoB [13].

[Iponecc copOuum nmMeer B OcHOBE (DHU3UKO-
XUMHYECKYIO0 TIPUPOAY M B 3HAYMTENBHON Mepe
00yCITOBIIEH XUMHYECKAM COCTaBOM M CBOMCTBAMHU
MOBEPXHOCTHBIX CTPYKTYp KieTKH. OH BKIIFOYACT
CBSI3BIBAHUE MOHOB JKe€Jie3a BHEKJIETOYHBIMH JK30-
moJiImMepaMu (KarCcyJibl, CIIM3UCTHIE CIIOW, YEXJIBI),
KJIIETOYHON CTEHKOW, LUTOMIa3MaTHYECKOH MeM-
OpaHO¥ W B HE3HAYUTEIHHOM KOJIIMYECTBE — HEKO-
TOPBIMH CTPYKTYPHBIMH 3JI€MEHTaMH LUTOIIa3MBbI
(mocnie ux TpaHCHOPTa B KIETKY C YYaCTHEM CHJIe-
podopos). CremayeT OTMETUThb, YTO HAKOIUICHUE
OKCH/IOB JKeJe3a B 3HAYUTEIHHOM KOJIUYECTBE
MIPOMCXOANT TOJIBKO HA IOBEPXHOCTH KIETOK [13].

TexHonornyeckue O0COOEHHOCTH Pa3BUTHUSA
0noleHO03a B COOPY:KEHHAX BOJOMOATOTOBKH.
ITo pesymbraTtam 0OCIIEIOBAaHUS MHOTHX CTaHIIAN
obeKele3uBaHusA, padOTAOIMHUX 10  METOXY
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YIOPOIIEHHOW a’panuu ¢ (UIBTpaMH, MPOMBIBKA
KOTOPBIX MPOU3BOAUTCS HEXJIOPUPOBAHHOW BOJIOM,
B OOJIBIITMHCTBE U3 HUX OOHAPYKHBAIOTCS JKEIIE30-
Oaktepuu. CBUAETEIBCTBOM JTOTO SBISCTCS WX
00JIBIIIOE KOTMYESCTBO B TIPOMBIBHOM BOjE U 00pa-
30BaBIINXCS OTIIOKEHHUSIX Ha MOBEPXHOCTH, a TaK-
ke B Tonie (GuabTpyromux 3arpy3ok. [IpuanHoi
Pa3BUTHUS KENe300aKTePUl SBISCTCS MX HAIUYHC
MIPaKTHYECKH BO BCEX MCCIIENOBAaHHBIX BO03a00D-
HBIX CKB)KWHAX, BO3MOXKHOCTh IMOCTYIUICHUS 4e-
pe3 cucTeMy alspaliii, W3 BOAOBOJOB U CO3/al0-
Iruecs OJIaroNPHUSATHBIC YCIOBHS MPOTEKaHUS OHMO-
JIOTUYECKUX IpoueccoB [8—12].

Ha crannmuu obGe3xene3uBanust B T. HoBormo-
JIOIIKE B TICPUOJ BBITIONHEHHS ITyCKOHAJIAIOYHBIX
paboT OBLIIO OOHAPYKEHO, YTO YACTh TOBEPXHOCTH
(¢unbTpyIOIEH 3arpy3Kd MOKPBUIACH TOHKHM CIIO-
€M TpaHyJ MIapooOpa3Hoi (GopMbl. AHAIIN3 MOKa-
3ajl, YTO B CMBIBE C | T BEPXHETO CJOA 3arpy3Ku
dumbTpoB comepxmtcs 3,8 - 10° kretok keneso-
OakTepuii B BUJE CHIIBHO OPYAHEHHBIX KOKKOB [8].

[Ipu mpoBeneHWM UCCIICIOBAaHWUN Ha CTAHIUU
BozmonoarotoBku B Ravnik (Ceepnas XopBatus)
Takke 00HapyKEHO, YTO BaXXHYIO POJIb B IIPOIIECCE
yAaneHus jKene3a, Mapradiia U aMMHaka HWrparoT
Ouonoruueckue mporecchl [14]. AHanmu3bl moka-
3a]M, 4TO Ha | T TMEeCYaHBIX YaCTHUI[ MPUXOUT-
ca12,4 - 10° kyeToK XKeneso- u MapraHelOKUCIIAIO-
umx Gakrepuii, 5 - 10° — KIETOK aMMHAKOKHCIIS-
foumx Gaxrepuii, 3,3 - 10° — HUTpHbUIMPYIOMMX
Oakrepwii [ 14].

KenezobakTepuu B mporecce CBOETO pa3BUTHUS
00pasyroT Ha MOBEPXHOCTH 3epeH (DHILTPYIOMIETO
Marepuana OakTepualbHy0 IIeHKY. OHa MOXKET
pa3BHBaThCA Kak B TOJIIEC 3arpy3Ku, HampuMmep
e0EHOYHOM, TaK W MPEHMYIIECTBEHHO Ha ee To-
BEPXHOCTH, TPHU WCTIOIB30BAHHUHU Tecka. B mocnen-
HEM ciy4ae BO3HHKAaeT «()EHOMEH pocTa 3arpys-
ku» [8, 12], xapakTepusyromieics yBeTUICHHEM
TOJNIIHAHEI CJI0s (GUIbTpyromero Marepuana. OH
MPOSIBIISICTCSI TPU  JUTMTENBHON  AKCIUTyaTalluy
(dbunpTpa 3a cueT pocra OGMOMACCH Kele300aKTe-
puil Ha TIOBEPXHOCTH TPaHyJ 3arpy3Kd U 3apOJIbI-
IIEBBIX 3€pHAX MEPEH3MEIBLYCHHOTO (UIBTPYIO-
mero Martepuana. llpm stom oOpasyrorcs mocTa-
TOYHO MPOYHBIE TPAHYJIBI C TNIOTHOCTHIO, MEHBIIIEH
IJIOTHOCTH TE€CKa, KOTOPhIC MPECTABISIOT COO0M
TPaHyIUPOBAHHEIN CIIOM OMOJOTUICCKHA aKTUBHOM
3arpy3ku. Ilpu ero 10ocTaTo4HOM TOJIIIMHE BEChH
MPOIIECC M3BATHUS JKEIe3a MOXKET 3aBEpIIaThCs B
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3TOM cJioe, a GUIBTPYIOUINA MaTepHall MpH STOM
BBITIONHACT (YHKUWIO TOAACPKUBAIOLIETO CIIOS
[8, 15].

Baunsinne oCHOBHBIX ()aKTOPOB HA pa3BHTHE
U TpOoTeKaHHe OHOJOTHMYEeCKHX IPOLECCOB.
OxucieHne 1 OCaKACHNE Kelle3a — THHAMIYECKUN
NpOIIeCC, HA KOTOPBIM CHUIIBHO BO3ACHCTBYIOT T'HII-
paBIMUYECKUE XapPaKTEPUCTHKH (PHIILTPA, CKOPOCTh
(bUIbTpOBaHMS, KOHICHTPAIIUK Kelie3a W PacTBO-
peHHoro kuciopoaa, pH cpenpl, OKHCIHTENBbHO-
BOCCTaHOBUTENbHBIN noteHuuan (Eh), Temmeparty-
pa BOJBI, HATMYHE NPYTHX BEIIECTB (B TOM YHC-
Jie MapraHila, aMMHaKa, OPTaHHYCCKUX BEIICCTB
u ap.).

B [12] otmedaercst, uTo sl OHOIOTHIECKOTO
yIaneHus xenesa B mporecce GpUIbTPOBaHUS Clie-
JyeT TOANCPKUBATh CICHYIOIINE TPAaHUYHBIE YC-
nosust: pH > 6,0; Eh > ~15 MB, a qis Ouonorude-
ckoro ymanmenus Mn — pH > 6,5; Eh > 250 mB [12].

OtMmedaeTcsi, 9YTO OKHCIHUTEIHHO-BOCCTAHOBHU-
TENBHBIA TOTEHIMAN, TPEeOYEeMBIi IS yIaJICHUS
Fe, nmocrturaercs, kak TpaBWiO, B pe3yJbTaTe
npeaBapuTesbHON aspanuu. [locie ynaneHus xe-
ne3a Eh moBwlmaercs 0 3HauYeHMiA, TpeOyeMbIX
i ypaienusi mMapranua [12]. Takum oOpasowm,
yIaJeHue jkele3a U MapraHiia MpouCXOJUT moce-
noBatensHO. CHauana ygansercs xene3o, 4To Co-
3[1a€T YCJOBUS I MUKPOOHOJIOTHYECKOTO yaaie-
U Mn [9, 12].

BrusiHue n3meHeHust CKOPOCTH (GUIBTPOBAHUS
U MCXOJIHOWM KOHIICHTpAINK >kene3a Ha dddekTus-
HOCTb OMOJIOTHYECKOTO OKHCIICHUSI PACCMOTPEHO B
[15]. Ilpom3BenmeHbl WCCICMOBAHUA M CpaBHEHHUE
JIBYX BapHaHTOB OKHCJICHUS Kelle3a: (QU3HKO-
XUMHYECKOe OKUCIICHHE U KOMOWHUpOBaHHOE (u-
3UKO-XUMHUYECKOE U OHOJIOTHYECKOEe OKHCICHUE
xkene3a. OTMedaeTcs, YT0 KOMOMHUPOBAHHBIN Me-
TOJ (QHU3UKO-XMMHUYECKOTO W  OMOJOrMYECKOTO
OKHCJICHHS JKelle3a IMO3BOJIAET MOBBICHTH d(dek-
TUBHOCTh Ha 5-6 % MO CpaBHEHUIO C (PU3UKO-
XUMHUYECKUM OKHCIeHueM [15].

YBenuueHue CKOPOCTH (QHUIBTPOBAHUS CHITh-
Hee BO3ACHCTBYyeT Ha pabory QuibTpa, 4eM yBe-
JMYCHUE HCXONHOM KOHLEHTpauuu xene3a. Uc-
CJIEIOBaHNE MPOBOJUIOCH NPU TPEX PazITUIHBIX
ckopocTsx punbTpoBanus (9,43; 18,86; 28,29 m/4)
M YeTBIPEX Pa3IUYHBIX MCXOIHBIX KOHIEHTPAIIHIX
xkenesa (1, 2, 3, 4 mr/i). OrMeuaeTcs, YTO yBEJIH-
YeHHEe WCXOIHOW KOHIIEHTpAIMH >keneza B 4 pasza
MIPH OJTHOM W TOM ke CKOPOCTH (hUIBTPOBAHMS HE
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mMeHseT 3QGhEeKTUBHOCTH yIaJeHUs Kelle3a, B TO
BpeMs KaK YBEITMYCHUE CKOPOCTH (PIIILTPOBAHUS B
3 paza cHmKaeT 3OPEKTUBHOCTE YAAICHUS JKelle3a
Ha 13 % [15]. JlaHHbIe UcCleqOBaHUN TPUBEACHbI
Ha puc. 1, 2, rae mokazaHo IPOTEKaHHUE Mpollecca
OKHUCIICGHUSI JKele3a B 3aBHCHUMOCTH OT W3-
MEHEHHS MCXOJIHOW KOHIICHTPAIIMH XKeJle3a U CKO-
pocTy GUITBTPOBAHUSL.
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Puc. 2. VI3MeHeHne KOHIEHTPAIUN JKeJle3a 110 TIyOnHe (Gritb-

Tpa NpPHU Pa3IMYHBIX HCXOJHBIX KOHLEHTPALMAX »Keyle3a B

YCIOBHSAX OHMOJOTMYECKOTO OKUCICHHS U CKOPOCTH (DHIIBT-
poBanust 9,43 m/a

MHOro4YuCIeHHBIE UCCIIEIOBAHMS TOKA3EIBAIOT
BO3MOXKHOCTh M THOKOCTH OHOJIOTHYECKHUX IIPO-
IIECCOB TPHCIIOCA0MBATECA K HOBBIM YCJIOBHSM,
JIEMOHCTPHUPYIOT IPUMEHUMOCTh ¥ MIPEUMYIIECTBA
OJTHOBPEMEHHOTO OHOJIoTHYecKOoro ymaneHus Fe,
Mn, NH; u3 moa3eMHBIX BOJ Pa3HOTO COCTaBa
[15]. BnussHue aMMuaka Ha TIpoIiecc 00e3xKeme3u-
BaHMS IPHU X COBMECTHOM yJIaJCHUU CTAaHOBHUTCS
CYIIECTBCHHBIM TOJILKO TPU BBICOKMX HCXOJHBIX
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KOHIICHTpAIMsIX aMMHuaka (0ojiee 2 Mr/J1) U yBelIU-
YeHUHU cKopocTu GuiabTpoBanus [15].

[Ipu okucneHuM xene3a OHOJIIOTHUECKUM Me-
TOJIOM OTMEYAETCS, YTO OCAAKH XapaKTepHU3YIOTCs
Ooiee TMJIOTHOM CTPYKTYpOH, IO CpPaBHEHHIO C
0CaJIKaMH TIPH YUCTO (U3HKO-XHUMHYECKOM OKHC-
nenuu [7]. bnaronaps sTomy 00beM 00pa3yromux-
Cs OCaJKOB MEHbIIE, CIEI0BATElIbHO, YacTOTa
HPOMBIBKH (DHIBTPOB CTAHOBHUTCSI HIW)KE M YMEHbB-
HI1aeTcsi KOJIWYEeCTBO MPOMBIBHBIX Boj. Ha puc. 3
MOKa3aHbl OCaJKH, TMOJYYECHHBIE B pe3yjbTaTe
ouosIoruueckoro (puc. 3a) u GU3NKO-XUMHUECKOI0
okucieHus xenesa (puc. 30). [Ipu Onomornueckom
OKHCJICHHM JKele3a OCaJOK COIECPKHUT OOJbIIoe
KOJINYECTBO 3K30I10JIMMEPOB, 00pa30BaHHBIX B pe-
3ynbrare xusHenestenbHoctu Gallionella ferrugi-
nea. OH mpezacTaBieH B BUAE XJIONBEB pazHOO0-
pasHoit Gpopmel. Ocanok, oOpa3yoomuics B Gpusu-
KO-XMMUYECKHX TPOLEccax, NPeACTaBIeH OJHHOY-
HBIMH MEJIKUMH YacTULIAMH WM UX rpymnamH [16].

AHanu3 pe3ylbTaTOB MHOTHX HCCJEA0BaHUN
MNOATBEPXKIAET, YTO CKOPOCTb OHOJIOTHYECKOTro
OKHCJICHHSl 3HAYUTEIBHO IMPEBBIMIACT CKOPOCTD
XMMUYECKOTO OKHCIeHus xene3a. IIpombiBka
(UIBTPOB XJIOPUPOBAHHOM BOJIOH JEHCTBYET yTrHe-
Talolle Ha MPOTEKaIOIKe MPOoIecchl. Takke oTMe-
YgaeTcs, 9TO OWOIEHO3BI, (HOPMHUPYIOIIHECS €CcTe-
CTBEHHBIM IIyTeM Ha 3arpyske (QpuibTpoB, crocoO-
HBI OKUCIIATH Oprannyeckue Gpopmsl sxenesa [11].

PesynbTaThl vcciienoBaHUM U OMBIT SKCIUTyaTa-
UM CTaHLIWH 00e3Kesle3nBaHMs MOKa3bIBAIOT, UTO
IpU aKTUBHOM IIPOTEKaHWU OMOJOIMYECKHUX IpO-
11eCCOB 3(PPEKTUBHOCTL M3BATHUS XKejie3a B Teue-
HUE (QUIBTPOLMKIA YBEIWYMBACTCA, a TIyOuMHa
IPOHUKHOBEHUSI HEOKUCIEHHBIX (DopM Keje3a B
3arpy3ky cokpamiaercs [12]. Takum obpazom,
NpPEACTABISIETCS] HEJOTMYHBIM BBIBOIUTH (DUIBTD
Ha pereHepanuio Npyu yIyqlIeHHH KadecTBa (Iib-
TpaTa M TEXHOJIOTHMYECKUX MapaMeTpoB (HIIBT-

a

pyrorieit 3arpy3ku. Ho Heo0X0IMMOCTE TPOMBIBKH
(¢unbpTpa TUKTYETCS NpEACTbHBIMUA 3HAYCHUSIMU
moTeph Hamopa. [Ipu TpOMBIBKE (GHIBTPYIOIICH
3arpy3Kd C TIOBEPXHOCTH €€ TPaHysl YHAJSIOTCS
aMmop(HBIC OTJIOKEHUS TUAPOOKHCH Kele3a |
JacTh HamOollee aKTHBHOW OMOMAcCHI Kee300aK-
tepuil. [losToMy BHauane cnemyromero (QUIbTPo-
IUKJIa Ka4eCTBO (ruIbTpaTa MOXET OBITh CyIIe-
CTBEHHO Xyke. TakuM oOpa3oM, HapymiaeTcs cra-
HUOHApHOCTh OWonoruueckoro mponecca. llox
CTAaIlMOHAPHOCTHIO TIPU ATOM TOHUMAETCS OTHOCH-
TebHAs CTa0MIBHOCTH IPOIECCOB CHHTE3a (TIpH-
pocrta) W orMupaHus (ymajacHHs) HW30BITOUHOM
Ounomacchl xkene300aKkTepuii, 4To obecreunBaeTCs
MTOCTOSTHCTBOM Harpy3KH Ha OHMOIUIEHKY OKHCIIse-
MbIX (hOpM XKelle3a U THIPOAMHAMUYCCKUX YCIIO-
BUH TMpoTeKaHWs Owoyoruueckoro mpouecca. Ha
€ro KMHETHYECKUX MapaMeTpax HeTaTUBHO CKa3bl-
BalOTCSA PE3KUE M3MEHEHUS CKOPOCTH (DMIBTPOBa-
HUS, KAUCIOPOJIHOTO PEKUMA, CTCTICHU M3MECHCHUS
COOTHONIICHHS OKHUCIEHHBIX W HEOKHUCIEHHBIX
(dhopM xkenesa u psg APYyrux GaxTopoB. MHorue u3
HUX B3aMMOCBS3aHBl M ONPEACISIIOTCS KOHCTPYK-
et GpunbTpoB. [Ipym HEOOXOMUMOCTH TTOIYTHOTO
yaaneHus W30BITOYHOTO COJCPKAaHUS MapraHia
opranmsanysi OHMOJIOTHMYECKOro Ipolecca eIie B
OOJIBITICH Mepe YCIIOKHAETCS.

TakuMm 00pazoM, COBMEIIEHUE B OJHOM aria-
pate IByX COBEPILEHHO Pa3HbIX MporeccoB (Omo-
JIOTUYECKOTO TpoIiecca U3BATHS M OKUCICHHUS XKe-
Jie3a ¥ MEXaHWYECKOTO Tpolecca (PUIbTpOBaHMS)
HE MOXET OBITH PEIICHO ONTUMAaJILHBIM 00pa3zoM
0e3 ymepba ogHoMy u3 HuX. IloaToMy Hamboee
MEPCIICKTUBHBIM  TPEJICTABISICTCS HalpaBICHHE,
MIpH KOTOPOM B OTHEIBHYIO CTYIIEHb BBIAEIAETCS
OuopeakTop, 00eCIeYnBaAIOMINN CTAIIIOHAPHOCTD
MPOTEKAIOMINX OHOJIOTUYECKUX TMPOLECCOB, H
GuIbTp, NO3BOJAIONIMHA 3)PEKTHBHO yaAaIATh 00-
pa3oBaBIIHECs MTPOAYKTHI OMOOKHCIICHUSI.
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Apxumexmypa u cmpoumenbcmeo

OpHa U3 MEPBBIX MOMBITOK TEXHOJIOTHIECKOTO
pazaeneHns paccMaTpUBAaeMBIX IPOIECCOB TMpEa-
MPUHATA B KOHCTPYKIMH OE3HAMOPHON CTaHIUU
00e3KeTe3uBaHus, MPOU3BOJICTBO KOTOPOH OCBOe-
HO Burebckum npeanpustuem «llomumepkoH-
CTpyKuMsi». B Hell mnpeaycMOTpeHO YCTPOWCTBO
CIEUUAIBEHOTO adpHpyeMoro OuopeakTopa, pado-
yasi Kamepa KOTOPOro 3alojHEHa MOJUMEPHO 3a-
TPY3KOH C pa3BHTOH MOBEpPXHOCTHIO. U3 Omopeak-
TOpa BOJa IOCTyNaeT Ha CaMOIPOMBIBAIOIIHNECS
¢unbTphI ¢ TIaBaromei 3arpy3koi. OmbIT 3KCILTY-
aTalyy TaKWX CTAHIMH IMOKa3al, YTo OHU obecrie-
YHBAIOT O0Jiee yCTOWYHMBYIO paboTy MpPHU CIONKHOM
cocraBe oOpabarbiBaeMoii Boasl. [Ipu aTom, Haps-
Iy ¢ 3GQPEKTUBHBIM YIalICHUEM JKelle3a, IPOUCXO0-
JUT CYHIECTBEHHOE CHM)KEHHE LIBETHOCTH, aMMO-
HUIHBIX COJIEH, OKUCISEMOCTH U APYTUX COEANHE-
HUU U Ta30B.

BBIBO ]

HecMotpss Ha 1q0Ka3aHHOCTH MAacCOBOTO CTH-
XUHHOTO MPOSBICHUSI OMOIOTHYECKUX MPOIECCOB
B CHCTeMaX BojocHaOkenwus [6, 10] u ux monoxu-
TEIBHOH POJM B TEXHOJIOTUSX BOJOIOITOTOBKH,
IIMPOKOTO PACIPOCTPAHEHUSI TPU PEIICHUH KOH-
KPETHBIX 33]]a4 OYMCTKH MPUPOJHBIX BOJ OHH HE
nonmyuwid. [IpuauHOM 3TOTO SBISETCS HEIOCTa-
TOYHAST U3yYEHHOCTh MPOIECCOB OMOIOTHYECKOTO
OKHCIICHHSI W3BJICKAEMBIX BEIECTB M OTNpEJIeicH-
Hasi OCTOPOXHOCTh MPH WX UCTIOIH30BAHUH B MPO-
I[ECCe TOJITOTOBKU MUTHEBOW BOJIBI. SBISSACH ecTe-
CTBEHHBIMHU MPHPOHBIMHE TIPOIeCCaMu (B TOW HITH
WHOW Mepe NPOSBISIFOIIMMUCS NPAKTHYSCKU Ha
BCEX CTYICHSIX BOJAOIOJITOTOBKH, OCOOCHHO NpHU
UCTIOJIb30BaHUN a3PAIlMOHHBIX METOIOB yJAJICHUS
JKene3a, MapraHiia, CEpoBOJIOpoia U JIp.), OuoIo-
TUYECKHE MPOLECCHI HE MPOAYIUPYIOT KaKUX-JIH0O
TOKCHYHBIX BEMIECTB WM OINMACHBIX JUIS YelIOBEKa
MHUKpOOpranu3moB. Ilpu mpaBWiIbHOH WX opra-
HU3aIlMd ¥ KOHCTPYKTUBHOM O(OPMIICHUH, Kak
MPaBUJIO, ITOCTHUTAETCS MHKPOOHOIOTHIECKH Oe-
3yIPEeYHOe KadecTBO (PUIbTpaTa W OTHAJacT He-
00X0IMMOCTh B JIC3MH(EKIIMN OYWIIEHHOH BO-
ool [12].
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