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MOJIEJIOBAHHS I PO3PAXYHKHU KUCHEBOI'O PEXKUMY IIPU
BUJIYUEHHI 3AJII3A 13 ITIJBEMHUX BOJ ®IJIbTPYBAHHAM

Ha ocnoei cnpowenns 3aeanvHux mamemamuyHux mooeneli 3He3aNi3HeHHs
3aNnpPONOHOBAHI THICEHEPHI MemooU PO3PAXYHKY BUNVYEHHS 13 NIO3EMHUX 800 CHONYK
3ani3a Memooom Qitbmpy8ants HA OYUCHUX Ditbmpax | npu Koabmamayii itempa
ceeponosun. Illposedeno awnaniz i NOpPiGHANLHA OYIHKA 3ANPONOHOBAHUX Memo0i8
PO3PAXYHK).

Knrouosi cnosa: mamemamuuna mooenv, 3He3aNi3HEHHs, MEMOOU PO3PAXYHKY,
Qdinompyeannsi.

BigomMo, mo B O11bIIOCTI perioHiB YKpaiHu BOJOHOCHI TOPHU30HTH, 13 SIKUX
BiZIOYBA€ThCS MEPEBAXXHO 3a0ip MA3EMHUX BOJA [Jis 3a0€3MEeUYeHHS HaCeICHHS
MMATHOIO BOJ0I0, MAIOTh MIABUINCHUN BMICT 3aj113a, SKUM 3HAYHO TEPEBUIILYE 1CHYIOU1
HOPMAaTHBHI BUMOTH.

B cyudacHux yMoBax HalOUIbIl PO3MOBCIOJKEHUM METOJAOM BUJIYUYEHHS
CIIOJIYK 3ajli3a 3 BOAM € (UIbTPYBAHHS Yepe3 3ePHUCTE 3aBAHTAKEHHS 3 MPUPOTHUX
Yyl IITYYHUX 3E€pPHUCTUX MaTeplaldiB B CHEIIaJbHUX YCTAHOBKaX, OCHOBHUM
TEXHOJIOTIYHUM €JIEMEHTOM SIKUX € QiuabTp [1-7]. B 3BUualiHuX ymoBax B IMIJI3EMHUX
BOJIaX MpPHU BIJACYTHOCTI PO3YMHEHOTO KHUCHIO 1 JIPYTMX OKHUCIIOBAYiB MEPEBAXKHO
npucyTHs (GopMa PO3YMHEHOrO 3alli3a y BHUIVISAL i0HIB Fe®® uWu #Oro HecTiMKMX
3aKMCHUX (opMm pi3HUX cojied. Ilpu B3aemoxdli 3 PO3UMHEHUM KHUCHEM, SIKUU
MOAAEThCA Y (PUIBTPYIOUY BOJY, ABOBAJICHTHE 3aJ1130 OKUCIIOETHCSI B TPHOXBAJICHTHE,
TOTIM TiIPOMi3yeThCsl B KOJOIIHUN UM CYCIICH30BaHHUM TiAPOKCHI 3aii3a Fe(OH); y
BUTJISII1 MYJIOTUIACTIBINIB 3T1IHO MOKJIMBOI peakitii [1, 5].

4Fe* +0, +80H +2H,0 — 4Fe(OH )
4Fe™ + 0, +10H,0 — 4Fe(OH ), L +8H

(1)

[Ipu ubomy nporuecu, siki BiI0OyBatOThCA Y (PUIBTP1 MOKHA OMUCATA HACTYTHUM
upHOM: Fe®* ancopOyeTbcs Ha IOBEPXHI 3€peH 3aBaHTAKEHHs, YTBOPIOIOYM
MOHOIIAp 13 Fe’* (kartamiTmuna muiBka). IIpu npoMy okucieHHS Fe’' BimOyBaeTbcs
K Ha TIOBEPXHI 3aBaHTAXKECHHS aacopOoBaHMM KucHeM O,, YTBOPIOIOUH IUTIBKY i3

MOJIEKYNT Fe(OH ), TaK i Ha BUIABIIOMY B oca Fe(OH );, 1y BUIbHOMY MIXKIIOPOBOMY
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npocTopi. 3 4acoMm BIIOyBaeTbCsl JAerijipaTtaiis ocaay, TOOTO WHOro YUIIJIbHEHHS
(cTapinHs) mo Oynae BIUIMBATH HA BU3HAUYEHHS TIAPOJUHAMIYHUX XapaKTEPUCTHUK
¢utbTpaniitnoro motoky. IIpu 3abopi 1 Bigkaull MiA3eMHUX BOJ BOJ03a01pHUMU
CIOpYyJlaMH TEPEBAKHO BEPTUKAIBHUMHU CBEPUIOBUHAMHU, BIIOYBA€THCS XIMIUHUM
KoIbMaTax (inbTpy i mpu- (inmbTpoBoi 30HM 3a0pyaHEHHM 3amizoM Fe’'. Ilpu
HAsABHOCTI Y BOJi PO3UMHEHOr0 KHCHIO PO3UMHEHE y BOJI 3a1i30 Fe’' OKHCIIIOETBCS B
3a1i30 Fe’", siKe TiAPOMi3yeThCs, KOATYIIOE 1 BUIIAJAE B 0CAJ Y BUIIISAI TiIPOKCHIY
3amiza Fe(OH);. Tomy B 000X BHIIaJKaX HAYKOBI MOCII/UKCHHS IOJATAIOTH Y
BUBYEHHI JIMHAMIKM YTBOPEHHS 1 HAKOMWYEHHS T1APOKCHAY 3aiiza y (uibTpax 3
BpaxyBaHHSIM OCOOJIMBOCTEH BIUIMBY pI3HUX (DAKTOPIB Ha IO JUHaMIKY. SIK yxke
3a3Ha4Yaio0Ch BUIIE, €(PEKTUBHICTh BIIIYUYCHHS 3alli3a Fe’ 3alie)WTh BiJ HASBHOCTI
PO3YMHEHOr0 KUCHIO B PiAuHI (pO34MHY), SIKMM B 3HAYHIA MIpl BU3HAYAE XapakTep
MpOIECy MPOTIKAHHS peakiiil (KIHETUKY OKHUCIEeHHs). B icHyrouMx IOCHIIKEHHSX,
K1 B OCHOBHOMY NIPOBOJMJIUCH B YMOBaX OYMCTKHM MIiA3€MHOI BOJ BIJ 3aii3a Mpu
KOHIIGHTpAIlisIX, SKI He MNepeBUIIyI0Th 10 Mr/m, BBaxkaloch, 10 3a0e3MedeHHs
KHCHEM B JIOCTATHIN KUIBKOCTI (Aech > 3-5 Mr/i1) MoxHa 3a0€3MeUnTH TEXHOJIOTIE€0
cipoiienoi aepamii [1,5,8]. B upomy Bumaaky ©0e€3 BiANOBIAHOTO HAyKOBOTO
OOTpYHTYBaHHsSI BBaXaJloCh, IO KIHETHMKA OKHCJICHHS B JOCTaTHIM KIJBKOCTI
3a0e3IeueHa KUCHEM 1 B HAYKOBUX PO3pOOKax (MOJENsAX 1 po3paxyHKax) HasIBHICTh
KHCHIO MOKHa He BpaxoByBatu [5,7]. ToMy BaXJIMBUM MUTAHHSM MPU BUPIIIECHHI
3a3HAa4Y€HOI MPOOJIEMU € OI[IHKA BIUIUBY CHOKUBAHHS KUCHIO MPU 3HE3AII3HEHH] BOJIU
1 OOrpyHTyBaHHsS HOro 3a0e3MeyeHHS B JIOCTAaTHIA KUIBKOCTI Ha eTami poOoTH
¢dubTpa.

Jlns BupilieHHs 1i€i npoodiemMu B podOoTi [§] moOyaoBaHa OuIbII 3arajibHa i
JIOCKOHAJIbHA MaTeMaTHU4Ha MOJENb (UIbTpYBaHHS BO(A3HOTO MOTOKY (3ali30 1
KHCEHb), SKa BpaxoBYe€ TIAPOJMHAMIYHI 1 (PI3UKO-XIMIUYHI MPOLECH Mirpaiii
(mepeHocy) KiHETUKM OOMIHY 1 HAKOIHUYEHHs, TpaHcpopmallii (mepeTBopeHHs) hopm
3aJli3a 1 KUCHIO B IOPOBOMY PO34MHI 1 Ha 3€pHAX 3aTOIJIEHOTO (DiIbTpY.

3a3HaunmMo, mo B poOoTi [9] aHamoriyHa 3arajibHa MOJENIb MOOyJAOBaHA IS
OOTpYHTYBaHHS TUHAMIKH KOJIbMATaXy (QUIBTPY CBEPIOBHHH CIIOTYyKaMU 3ajli3a.

Ha miacraBi aHamizy NpUUHATHUX 3arajJbHUX MOJEJIEH 3HE3ali3HCHHS I
(cTamii) mporecy 3He3ali3HeHH Boau [8,9] . B momanbiomy BIJHOCHO ITUX CTaid
Oynu oOTpyHTOBAHI 1 MPUIHSTI BIMOBIIHI KIHETUKU MacOOOMIHY 1 peaKiliid, a TaKOX
1HIIT1 HeOOX1JHI PeKOMEH 1Al IO BU3HAYCHHIO HEOOX1THUX KOHIeHTparikn [5,8,9]. B
MeXax Tepmoi CcTaaii, IO Mae MiCIle Ha TMOYaTKy IMpoIecy, a TaKOX KOJH
dbopMyBaHHS 3a7i3HOI IUTIBKM Ha 3€pHAxX BiIOYBA€ThCS HAJTO MOBLIBHO 1 KUTBKICTH
yTBOPEHOTO Ocaay Oyje HEe3HAaYyHHM, Ma€ MiClle TOMOTEHHE OKHCIEeHHA Fe’' i
YTBOPEHHSI 0CaTy TiIPOKCUILY 3aii3a Fe(OH ), IEPEBaXHO B PO3UMHI.
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B npomy Bunaaky OyaemMo HEXTyBaTH IU(y31iiHUM WIEHOM, BILTUB SIKOTO Oynie

) . D 1 ) . o .
HE3HAYHUM 1 mOpuiiMatd Take 3HaueHHs — =— —> 0(Pe- Bigomuit nudys3iiHUN

vt Pe
kpurepiit [leksie) 3riiHO MPUNUHATIN TEXHOJIOT1T IBUJKICTh (PUIBTPYBAHHA L = const .

Toni 3riqHO MPUUHSATUX 3HAYEHb PEAKIi OKUCICHHS 1 KOHCTAHT OOMIHY IS
i€l cTazii mpouecy cucteMa piBHSHb BUIydeHHs Fe’™ B 3aTomneHomy (inbTpi Oyie

MaTH BUTJIAO

n, a;l =—v 88(;;1 ~-K,C,-K'C,C,, )

1, a@% - —uaa% ~a,(C,-C,,)-pK'CC, 3)
no%:—u%—y(amﬂ —O'O)C3 +K*C1C2, 4)
% = }/(Gmax -0, )C3. (5)

B mexax apyroi ctajiii reTeporeHHOTO OKUCIICHHS MepeBaKHO Ha TBepii ¢asi
3 yTBOPEHHSIM 3alIi3HOT IUTIBKH i3 TiIPOKCHUIY 3aii3a Fe(OH ), sKa HACTYIAE JAeCh PH
t>n.x/v, Ieper0avacTbCsa TaKOXK (IAbTpAlisd 3 MOCTIMHOK IIBUAKICTIO U = COnst.

[Ipu Bimkaukax 13 CBEpJJIOBUHHU 3 MOCTIMHUM AebiToM O = const B PIBHAHHSX

IPUMMAETLCSA TAKOXK L = const, e U = z, q= Z > 1 n,=n,—0&, =n, =const Toxi
r 2rm
cucTeMa piBHSIHb OyJie MaTu BUTIIAL [ 8]
n =D —K C . 6
° o o ! ©
%zKIC1 —K**alaz, (7)
oC, oC,
n =—0 —a)\C, —C, ), 8
e c) o
862 ( ) "o
?:_0‘0 C,-GC,,)-p"K 0,0,, )]
oC oC
ny,—>=-v—>—K,C; + ac,, (10)

ot Oox
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%zKOQ —ao, + K 0,0, (11)

B skocTi po3paxyHKOBOi MOPUCTOCTI (GUIbTpa MNpPUUMAETHCSA 1i CepeHE
e(eKTUBHE 3HAYCHHS

n,=ny, —&; ~n,(1—-0.54),

c

-~ O 0,
1 Gy =T AT
0

Bnacnigok 3MeHIIeHHss mopucTtocTi 1 KoedimieHta  (iunbTpamii s
MIATPUMAHHSA U = const HEOOX1aHO 30UIBIIUTH HAMip JJIs TOAOJIAHHS JO0JATKOBOTO
Omnopy, SIKMM TNpU  I[bOMY BHHUKAE 3a PaXyHOK HAKOMWYEHHS B TMOPOBOMY
CEpEIOBHII 0Caly i3 Tiapokcuay 3atiza Fe(OH ),.

B wHaBeneHux piBHsAHHAX npuitHaito C;,C,,C; - BIOIOBIIHO MAacoBi
KoHnenrpauii Fe’*, O, i Fe(OH), B pimumwmiii ¢asi (posumni);o,,o,,o;-
BIIOBIIHO MAacoOBl KOHILIEHTpauii B TBepAid (HepyxoMmii) ¢asi; n,,n, =n, —0;-
IIOYaTKOBA 1 pO3PAXyHKOBA IOPUCTICTh 3aBaHTaXeHHA; K,, K, -  BIANOBIOHO
KOHCTAaHTH IIBUIKOCTI amcopbuii Fe’* i Fe(OH);, Ha 3epHAX  3aBaHTAKEHHS;
K*,K~ - KOHCTaHTHM peaKiiii OKHMCICHHS B PO3UMHi i Ha TBepmiil (HepyxoMiii)
(asl; o, - KOHCTaHTU IBUAKOCTI OOMIHY O,; « - KOHCTaHTa MOJJIHMBOIO BIIPUBY
wactok Fe(OH), Bin TNOBEpXHi CepeNOBMINA HA3ajl B PO3YMH; Y- KOHCTAHTA
WIBMKOCTI mpuiunanss (ocifanns) yactok Fe(OH ), Ha MOBEPXHIO CepeoBHIIa; [ -
KIHETUYHUN KOE(ILIEHT, SIKUM 3a0e3Medy€e CTEXIOMETPI0 PEaKIlii OKUCICHHS! KUCHEM.
B mnopmanemomMy mpu po3paxyHKax B yMOBax TE€TEpPOre€HHOI  peakilii
npuiiMaeTbes f = " =0.25, a B yMOBaxX TOMOTeHHOI peakinii B po3uuni f = ['=0.143
[9] .

B peanbHux ymoBax mOBUIbHOI KOJIibMaTallii (UIbTpa CBEPAJIOBUH CIOJIyKaMU
3aJli3a, KOJU Ocaj YTBOPIOETHCA 1 HAKONMUYYETHCS HE TUIBKKM HA IMOBEPXHI 3€pEH
bubTpYy, a 1 B pO34MHi, JOUIIBLHO piBHAHHS (11) 3anmucatu y Okl 3arajJbHOMY
BUTJISIL

0o _

ot 7/(O-max_03)c3+K**Glo-2‘ (12)

Tobro npuitna™M k,=yo,.,, 1a=)yC;. Tyr y - KOHCTaHTa IIBUAKOCTI
HaJMNaHHSA (0caKeHHs) 4acToK Fe(OH ), Ha TIOBEPXHIO CEPENOBHIIA.

3araiibHa TOMOT€HHO-T€TEpOT€HHAa MOJENIb  OKHCIEeHHS 3anmiza Oyna
peanizoBaHa YHUCEJIBHUMHM METOJAAMU TMPU BHUBYEHHI JIMHAMIKM  XIMIYHOTO
KOJIbMaTaxXy (QuIbTpa CBEPJJIOBMHU CHOJyKaMmu 3aii3a. bliok-cxema 4YHCenbHOro
ITOPUTMY 1 IpOTrpaMu JI0 pO3paxXyHKY HaBeJeH1 B poOoTi [9].
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B pesynbrari mpoBeneHOro aHamidy OIIIHEHO BIUIMB KHCHIO Ha MPOIECU
3HE3aJII3HEHHSI BOJAM 1 BCTAHOBIICHO, II0 MPHU BUKOHAHHI 1H)KEHEPHHUX PO3PAXYHKIB
MIpU JOCTaTHINA KUTBKOCTI KUCHIO JUIsl 3a0€3MeUeHHsl peakilii B yMOBaX FOMOTE€HHOTO
OKHUCIICHHSI (TMPOIEC HE JIMITYEThCSI KUCHEM ) HaOMMKEHO MOXKHA PUIMATH

¢6:ﬂC01 <1’

02
a Tpy Je(IIUTI KUCHIO (IIPOLEC JIMITYEThCS KUCHEM) ¢;>1. SIkmio nepepaxkae

ﬂ”C

IPOLEC TETEPOreHHOr0 OKUCIEHHS, TO BIAIOBIAHO MaeMo @) = —% <1igp! >1.
2 Do
02

Konu ckimagHo BU3HAUMTH, siKa peakiiss B (QUIbTpl HepeBaxkae, HEOOXI1THO
IPUMMATHU SIKECh CEPEIHE 3HAUECHHS 0, , UM MEHILIE 3HAYCHHS ;.

Ha ocHoBi peanizariii O1abIl 3arajbHOI MaTeMaTHYHOI 3a7adl 1 BUKOHAHHS
MPOBEJICHOIO MPU LOMY IMOPIBHSUIBHOTO aHalli3y B CTaTTI 3alPOIOHOBAaHI METOIU
PO3paxyHKy, Kl JI03BOJISIIOTH OI[IHUTU BIUIUB KHUCHEBOTI'O PEKHUMY. 30Kpema JesKl
PIBHSIHHS peakiii MOKHA CIIPOCTHUTH 1 MpUMaTH B
HUXK'C,=K'C,=K,, K 0,=K'T,C,, =K, . B 1IbOMy BUINaAKy MpU KOHILEHTpAIil
3ami3a B mia3eMHii Boal Cy, ~10 —15Mr/1 rpaHu4Ha KOHIEHTPALIs KUCHIO y BX1IHIN
BoAl moBuHHa Oytu He MeHmeCy, >3Mr/i. ToOTO MOXHa BBaXKaTH, IO IPH
peaimi3anii 3arajJbHOI MOJEJ1 IPOLEC 3HE3AII3HEHHS HE JIIMITYETbCSI KUCHEM @' <1.
Pimennss 3amay BuiydeHHs 3aiiza (QUIBTPYBAHHSIM B yMOBax JIOCTaTHbHOTO
3a0€3MeUeHHs MPOIECY 3HE3aJII3HEHHSI KUCHEM PO3TISIHYTO, 30KpeMa, B poboTax
[5,7].

Bukonanuii ananiz nokasas, 110 B yMOBax JAe(iluTy KHCHIO (goo > 1) MOYHA
NPUUHATH OUIbII TMPOCTY MOjeNb. BpaxoByrouu, 10 y BHUIAAKY OJHOPIIHOTO
GUIbTpYy OLIBII IHTEHCUBHO HAKOMUYEHHS 0Caay BIIOYBAETHCS Y BEPXHIX IIapax, 110
TaKOX MIATBEPIXKY€ETbCS JOCIITHUMHU JaHUMHU pi3HUX aBTopiB [3,7,10], BakinBOIO
XapaKTepUCTUKOI0 TPH MPOEKTYBaHHI 1 MOJANBIIOI eKciulyaTauii (uUIbTPIB €
BU3HAYCHHS 3HAYEHHS KOHIEHTpalli (KUIBKOCTI ocaly) o,0lIs BEpXHBOI I'paHMII
¢ubTpy. BpaxoByroun 3a3HaueHe, TOOTO MpUKMArOYM HA BEPXHINA rpaHuill GuUIbTPY
o, (O,t) R O, (x,t) , @ TaKOXK npunmatrouu C, =C,,, o, =0, =[,C,, HaBEJICHY 3arajibHy
TOMOTE€HHO-TE€TEPOT€HHY CHCTEMY pPIBHAHb MOHA CIPOCTUTH 1 B pe3yJbTaTl
pimieHHs piBHAHB (2), (9) 1 (13) micas iX cOpouieHHs Uil 1IHXKEHEPHUX PO3PaxXyHKIB
OJIepKaTH HACTYIIHI aHATITUYHI PIIIEHHSA 3a7a4i 1 BU3HAYEHHSI OCHOBHHX MMapaMeTpiB

ip

(%,/)=C’¢" mpm 7<%, (13)

C/(x,f)=Cle™ npu f>%, (14)
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VR Cl ) L. C
al(t){on“ T je T (15)
1£407 kik, Gy
53(2){530_%—%}At+AfDeD’+%. (16)

B npuBeeHux piBHSIHHSAX MAaEMO

k — C C — K X K
_ " _ =0—= 01 _ Lo — = _ -
A=—"+kCy,, B=00,k,—— N=—"+kCy, D=k, Gy, X =x—,X=—,1=—1,
3 3 ky Uy L n,
= = C  _ o _ o© c = C) C
K=K,+K'C, C=—, 5=—1, 5,=—-,C'=—L, C)==, C, =Y,
C C C
0 max O-max 0 0 0
O 0 kk
_ CO3 —0 Gl —0 0-3 k O max k _ K ncamax
03 — C’ 1= » O3 = s K3 = C’ 4 K >
0 max Gmax c0 1
yCon ac
0 _
ks = <, ke= e, G =0y +Cy
Kl KICO

Jliia macoBux KoHueHTpauii C, (x,t) 1 ocany o, (x,t) B PO3MIPHUX OJIMHHUIISIX
OylieMo MaTH :

K
Cl(x,t):Cme“ npu i>£, 17)
n. o
0 7A£[ —Dﬁt
o(f)=0,. || 2= BN B LN (18)
v.. A-D A A-D A

ITpn pospaxynkax mns (IABTPY CBEPUIOBMHH PaalyCoOM 7, B 3aJIEKHOCTAX

. -7 (F-FK
npuiiMaEeMo X =7 = = :
2q 2q

JInst OIIHKU 3alpONOHOBAHUX 1HXEHEPHUX pPEKOMEHAallii OyB MpoBeaeHUI
MOPIBHSUIBHUYN aHaJI3 Pe3yJbTaTiB PO3PAXYHKIB MO 3arajibHii MaTeMaTUYHIA MOJEN1
peanizoBaHOl MOJEIBHUM METOJOM 1 MO 3ampoONOHOBaHIM CHPOILIEHIN MeTOoulll
po3paxyHkiB. Po3paxyHku mOpoBeieHI MpH HACTYNHUX 3HAYEHHAX MapaMeTpiB 1
KoediiieHTiB[8,9]:
K,=5 K =10,K =008, «=2,510,20,T,=0.2,4 =0.143, £"=0.25,
y =0.003, . =5000, C,, =20, C, =3.0, 1.0, 0.5, 0.1,
C,=15n=0350"=0,0'=0, o'=0,C"=20,v=L, g=4, r=02.

Pe3ynprat po3paxyHKiB IO TOYHIM MOZENl 1 MO HAOIMKEHOMY pIIIEHH]

npuBeieH] Ha puc. .

Ak BUAHO 13 TMpPEACTaBICHUX TpadikiB , CIOCTEPIraeTbCcsi JIOCTATHE
Y3rO/KEHHSI TOYHUX 1 HAOMMKEHUX PO3paxyHKiB. TOMy 3amporoHOBaHA METOJMKA
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HaOJIMKEHOTO PO3paxyHKy KOHIIEHTpallli ocaay Ha MOBEepxHI (PuUIbTpiB MOxke OyTH
PEKOMEH0BaHa JUIsl IHKEHEPHUX PO3PaXyHKIB.

— {.—0|='5, '1{]=5
0,

0.9
0.8

0,1 -
1 1 1 1 1 1 | t
500 1000 1500 2000 2500 3000 3500 4000
Puc. 1. Jlunamika HAKOTTMYEHHS OCATy o3 y GinbTpi:
-TOYHE PIlICHHS;
- HaONMKeHe PIlIeHHS;
1,2,3,4 - Co Bignmosinuo 3,0;1,0; 0,5; 0,1 mr/n
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MODELLING AND CAICULATIONS OF THE OXIGEN REGIME DURING
THE EXTRACTION OF IRON FROM GROUNDWATER BY FILTRATION

On the base of the simplification of the general mathematics models of the iron
removal the engineer calculation methods of the removing of the iron combinations
from the ground waters by the filtration on the refine filters and at the well filter
colmatation are proposed. The analysis and the comparative value of the proposed
methods are carried out.

In most regions of Ukraine, aquifers, from which water is finly taken for the
population, have an increased iron content, which significantly exceeds the standarts.

Is modern conditions, the most widespread method of extracting compounds
from waters is filtering through granular loading from natural or artificial granular
materials in special installations, the main element of which is a filter.

Under normal conditions in groundwater in the absence of dissolved oxygen
and other oxidizing agents, dissolved iron is mainly present in the form of Fe?" ions
or its unstable protective forms of various salts. When interacting with dissolved
oxygen, which is fed into the water, divalent iron is oxidized to trivalent, and then
hydrolyzed into lumpy or suspended iron hydroxide in the form of silt flakes.

On the basis of the implementation of a more general mathematical problem
and the performance of the comparative analysis carried out tat the same time, the
article proposes calculation methods that allow assessing the influence of the oxygen
regime. The perfomed analysis shoved that in condition of oxygen deficiency, a
simpler model can be adopted. Taking into account that in the case of a homogeneous
filter, a more intense accumulation of sludge occurs in the upper layers, then an
important characteristic during design and operation is the determination of the
concentration of the amount of sludge near the upper border of the filter.
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