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MocranoBka npodaemn. Boma, B sKkiif He BITOYBAEThCS KOPO3isl MOBEPXHI METAIY 1 HE CIIOCTEPITAETHCS BHUIA-
JAHHS OCAZiB COJCH TBEPIOCTI, HA3HBAETHCS CTadIILHOIO BOJIOKO.

JonaeaHHA v By iHTIOITOPIB KOPO3il Ta CTA0ITI3aTOPiB HAKHIIOYTBOPCHHS, 4 TAKOK 3aCTOCY BAHHA TTHOOKOTO
OYHIICHHS BOAW IOHHHM OOMIHOM Ta iHIIUMH MCTOIAMH € NILIXOM BHPIMICHHS mpobiieMu ¢()CKTHBHOI cTabimi3a-
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niitroi 00poOku Boau. Cinix BIAMITHTH, IO IMPOLIECH KUCHEBOI KOPO3ii CYTTEBO BILIMBAIOTH HA YTBOPCHHS KOPO3iH-
HHUX BIJKJIAJCHD B TPyOOmpoBOoAax.BiacyTHICTH Aeaepaliii KHBHIIBHOI BOIM KOTIIB 1 IMIHKUBIFOOYOI BOJH TEILIO-
MCPSK BSAC A0 IHTCHCHBHOI KOPO3ii KOTIIB, TPyOOTpoBOoAiB i TeIuo0OMiHHUKIB [1]. CyTTEBI CKOHOMIYHI BTPATH
OB ’s13aHI 3 HCAOCTATHROK) ACACPALi€0 BOIH TAa 3 MOBHOK BIACYTHICTIO Acacpamii BOIH I i HKHBJICHHS TCIIO-
BHUX Mepek. KuCHEBa KOPO3is MPHU3BOAHUTH 0 IMBHIKOTO BUXOAY 3 JAAY HCHTPAIbHHX TPyOompoBoaiB. OcoOmmMBo
arpecHBHA OYMINCHA HA BOJCHB-KATIOHHUX (PIIBTPax BOAA IPH HASIBHOCTI CIIIIB MOBITPS, TAK K Y BOJI MPHUCYTHSI
BYTJICKHCIIOTA, SIKA B IIPHCYTHOCTI KUCHIO OINbIN arpecuBHa. TOMy OJHHM 3 HAHBAKIHBIIINX ITHTAHD IPH MiATOTO-
BIl BOAM U1 CHEPTETUYHUX CHCTEM € 3HIDKCHHS i1 KOPO3IHHOT aKTHBHOCTI.

AHaJni3 nonepeaHix 10cipkennb. 11 3HIWKCSHHS KOPO31HHOI AKTHBHOCTI BOJY MULTXOM BHJIYUCHHS 3 HEl KHC-
HIO TOCHTbH YaCTO BHKOPHCTOBYIOTH (DismdHi MeTomm [2]. JI0 anbTCpHATHBHAX MCTOMIB 3 BHIAJICHHS PO3YHHCHOTO
KHCHIO 3 BOAM BITHOCATHCS METOAM 3 BHKOPHUCTAHHSIM MOTIMEPHUX MEMOpPaH ab0 10HOOOMIHHHMX CMOJI 3 HAHECEH-
HAM HA IX MOBCPXHIO MCTANIYHOTO MATAIII0, SKHH CIIYKHTh KATANI3aTOPOM IPH BiTHOBJICHHI KUCHIO BOTHEM [3—4].
XiMivyHI METOAH fAerasalii Boau Oa3yIOThCA HA BUKOPHCTAHHI PEArcHTIB, SIKi 3B S3YIOTH Ta3W, PO3YHHEHI Y BOIIL.
UacTim 3a BCe B JAHUX METOJAX BHKOPHUCTOBYIOTH TipasuH, Cyab(hiT HATPiro, cipuucTuit a3 [5]. Bukopucranusa
pexokcuriB (10HOOOMIHHNX cMOJ, Moau(pikoBaHUX croaykamu 3ami3a (II) Ta mizi (1)) oI 3HCKUCHEHHS BOIH € O1-
HHUM 3 TIEPCTICKTHBHIX HANPSAMKIB CTa01mizaIiifHOi 00poOKHM BOIHM JUIs MOTPEO MPOMHUCIOBOCTI Ta CHEPTETHKH [6].

[Tpu mopiBHAHHI BUINC OMMCAHUX MCTO/IB 3HCKHCHCHHS BOAH OiNbII MCPCHCKTHBHIMHE T JOCKOHAINMH € ()i-
3WYHI METOW Ta METOAM 13 3aCTOCYBAHHSM PEIAOKCHUTIB. B pa3i BUKOPHUCTAHHS XIMIYHHX METOMIB i3 JOJABAHHAM Y
BOJIy pPCarcHTiB BiIOyBA€ThCA ii MEpBUHHE 3a0pyTHEHHS BUHCOKOTOKCHYHUMHE PEYOBHHAMH (T11pa3wuH) 00 BTOPHHHE
3a0pyaHCHHA (CYIb(iTH IEPeX0aqTh ¥ cyab(parn). HeaomkoM METOAY KAaTANITHIHOTO BITHOBICHHS KHCHIO BOJTHCM
€ BHCOKA BaPTIiCTh MPOLECY 3HCKUCHCHHI.

Mertoro podoTn Oyna po3poOKka METOIB BIJIYUYCHHS KACHEO 3 BOJH 3a JOTIOMOTOI0 PSIOKCHTIB HA OCHOBI 10HO-
OOMIHHHUX MarepianiB, 00pobneHnx croxykamu 3aimiza (II), sxe Mae BITHOBHI BIACTHBOCTI; BU3HAUCHHS HOTO e(hek-
THUBHOCTI IIPH 3HEKUCHEHHI TEXHITHOI BOTHL.

00’extu Ta Meroau AocikeHas, O0’eKTH TOCTIKCHHA — PCIOKCHTH HA OCHOBI CHIBHOKHCIIOTHOTO KaTio-
HiTY KY-2-8, MakpomopucTux karionitie Amberlite 252 H, Purolite C 150, a Takok cTaOKOKHCIOTHPOTO KaTIOHITY
DOWEX MAC-3, BogHI CepeIOBHINA, NI0 BHKOPHCTOBYIOTHCSI B CHEPIETUYHHX CHCTEMAX Ta CHCTEMAX OXOJIO0-
JKeHHS. J{1A JOCTIIKCHHA BUKOPUCTOBYBATH BOJONPOBIIHY, MUCTHIBOBAHY, MOM AKIICHY Ta Na'-KaTiOHOBaHY

BOIY.
[ToBHY AMHAMIUHY OOMiHHY €MHICTD (MI-CKB/IM’) iOHITY IO iOHAX 3aMi3a PO3pax0ByBATH 32 (OPMY IO
c,.—C)V,
o= TG . "

e C,.; — mouaTkoBa KOHOCHTpAWid i0HiB 3am3a (II) y po3uuny, Mr-exs/mv°;, C; — KOHICHTpawis ioHiB 3ami3a (II) B i-
# mpo0i micmt copOii, Mr-eKB/IM°; V, — 00’ €M mpoodw, 1, V; — 06°eM 10HOOOMIHHOTO MaTepiany, e

3HEKUCHEHHS BOJM Ta BOJHUX PO3YMHIB HA MOAM(IKOBAHMX 10HITAX MPOBOAMIN HACTYITHUM YHHOM. Yepes Mo-
mudixosammit ionit (V;= 20 cM® a60 50 cM?), po3MiIICHHUI y KOIOHIH, MPOMYCKATH BOAY a00 BOIHI PO3UHHH.

O6po6acHy BOAy MPOINYCKAIH 4Yepe3 K00y BiHkIepa, aHAMI3yIOUH HA BMICT KHCHEO KOJKCH IM° MPOMYIICHOI
Boau. Burpary (hikCyBamu mo piBHIO BOJH B €MHOCTI 3 BOAOK0. KpiM TOTO, B OKPEMHUX BHITAAKAX BH3HAYAIH BMICT
3armi3a y (pimpTpaTi Ta Peakuito CCpeAOBHUINA.

BinHOBIOBATBHY 31ATHICTH IO KHCHEO (MF-GKB/Z[M3iOHiTy) PO3paxoBYBaH 32 (POPMYIIOKD:

Z(Cnoqoz B CiOZ ) Va
V.

i

B3, = )
e Cphoq o— mMOUaTKOBA KOHUCHTpAWIA O, ¥ BOII, MF-GKB/Z[M3; Cio — xoHneHTpauiga O, B i—# npodi, MF-GKB/Z[M3; Vi —
06’eM mpobu, am°; V; — 06’eM ioHiTy, IM°;

Buxaanennst 0CHOBHOTO Marepiaiy. He IuBILTIHCh HAa CKIATHICTH PEreHepanii peaOKCUTIB, OTPUMAHUX TIPH
Moau(hiKyBaHHI KATIOHITIB CTIOMYKAMH 3471133, BOHH € JOCHTHh C(DCKTHBHUMHE TPH 3HCKUCHCHHI BOJ i3 3HAYHHM BMi-
CTOM XJIOPHAIB, CyIb()aTiB, TIAPOKAPOOHATIB Ta iHIMX aHIOHIB [7]. B poOOTI BHKOPHCTOBYBAIH CHIIBHOKHCIOTHHHA
karionit KY-2-8, makponopucti karionitm Amberlite 252 H, Purolite C 150, a Takok CTaOKOKHCIHH KaTiOHIT
DOWEX MAC -3.

Jlns mepeBofy KatioHiTy B Fe”'-(hopMy BHKOPHCTOBYBANH PO3uMH cybdary 3amza (II) 3 KOHUCHTPALI€O 1O
samizy 71,4—2250 Mr-exs/mv (puc. 1).
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Iy KHOMY. X04a B JIY;KHOMY CEPETOBHINI POZUMHHICTD 3aJi3a HIDKYA, 1 MPOIEC BITHOBJICHHS KUCHIO /1€ LIBHIIIC,
TaK 4K BiTHOBIFOBAIbHI BIACTHBOCTI 31132 M ABHINYFOTHCSA 3 miasumeHHEAM pH. KpiM MeXaHI3My OKHCJICHHSA 3aj1i3a
1 Hioro mecopOuii Ha EMHICTD PSAOKCHTY TIO KHCHFO BILTHBAE HOTO €MHICTH IO 3aITi3y.

Taomns 2 — 3aneXHiCTH BiTHOB/IIOBAHOT 31ATHOCTI peoKkcnTiB Ha ocHOBI KY-2-8 Bin dopmu ioniTy
Ta iioro emuocri no ionax Fe** npu 06po6ui Bogonposimoi Bomu (I) ra Na-karionosanoi sou (II)

O€/B3, Mr-exs/am-
Fe™'-hopma Na'-dopma, momudirosanuii Fe(OH),
| 11 | 11
2700/1082 2850/1152 2870/1352 2900/1205

[ikaBo BIAMITHTH, IO TIPH BUKOPHUCTAHHI 10HITY 3 TiAPOTI30BAHMM 3aJ130M 10HH 34132 HE BHMUBAFOTHCSI JIHIIC
V BUNIQAKY TPOIYCKAHHA JWUCTHIHOBAHOI BOAM. [IpM mMpoIycKaHHI MOM SIKIIECHOI BOAHM 13 SKOPCTKICTIO 2,3 MMOIb-
ekB/IM° (puC.3, KpHBA 3), B OKPEMHX MpoGax KOHIEHTPALA 3arabHOTO 3a71i3a JAOCATA€ 5 MI/IM’, IO MOB’ S3AHO,
OUCBHIHO, 13 BHMHBAHHIM HOTO 3 MacH Tifpokcuay. [Ipu nbOMy BIAHOBIFOBAIBHA 3JATHICTD MO KHCHIO HE3HAYHA —
951 Mr-eKB/IM’, IO, TOJOBHHM YHHOM, TIOB’3AHO 13 MATHM 00° €MOM PEIOKCHTY.

3navne migBumeHHI pH aucTHiaboBaHOI BoaHM (puC. 2, KpuBa 4) MOB SA3aHO 3 TiAPOII30M CIAOKOKHCIOTHOTO
kaTioHiTy y Na'-(popmi. ITpu 1pOMy TiIPOKCHI 3afi3a OyB MaTOPO3YMHHEM, i HOTO BiTHOBIHOBATbHA 3IATHICTH
3pocrana.

KpiM iHmmx mpoOieM, N0 BHHUKAKOTH IIPH 3aCTOCYBAHHI PEAOKCHTIB, MOJH(DIKOBAHUX 3aTI30M, BAKIUBOKO €
mpoOxeMa BTOPHHHOTO 3a0pyIHCHHS BOIHM 3alIi30M 32 paxXyHOK HOTO BUMHBAHHS 3 KaTioHITY. ToMmy Oynm mpose-
JICHHI AOCII/DKCHHS TI0 BH3HAYUCHHIO CTYIICHIO JIecopOIii 3ai3a 3 KaTiOHITY B 3alICKHOCTI BiJ popMu Moan(ikoBa-
HOTO COPOCHTY i CKITQAy BOIM.

Jlns JocTimKeHHS Tpouecy AecopOuii BukopucToByBami 20 cM” kationity DOWEX MAC-3 B Fe*'-opmi ta
20 o’ ionity, Moaupikosanoro Fe(OH),. JJoCTiIKeH S MPOBOIMIH TIPH IPOMYCKAHHI HCTHILOBAHOI, BOIOMPOBi-
AHoi Ta Na'—KaTioHOBAHOT BO/M, KOSKHOTO Pa3y FOTYOUH HOBHH PEIOKCHT.

Karionir B 3amizwiit (opmi 0e3 rizpomizy ta mogudirosanuii Fe(OH),, oTpuMyBanu THM caMHUM IULIXOM, IO 1
JUIS JOCTIKCHHS TPOLCCY 3HCKACHCHHS.

VY mepmoMy JOCTiAl Yepe3 KaTiOHIT B 3ai3HIH (OpMi MPOIYCKAIH JUCTIIILOBAHY BOAY, V APYTOMY — BOJOIPO-
BiZHy BOAy, Y TpeThoMy — Na'—kaTiosoBaHy Body. Uepes katioHit Moau(pikosanuii Fe(OH), mpomyckami Boaom-
poBimay Ta Na'—karionoBany Bomy. V mpo6ax, 06’eMoM 500 cM’, KOHTPOJIOBATH KOHICHTpAIiO 3amiza Ta pH.
Kpusi BUMmBaHHS 3aI1i3a Ta 3MIHH PEAKIii CEPETOBHINA HABECHO HA PUCYHKAX 4 Ta 5.

Sk BHOHO 3 PUCYHKY 4, HaHOLIbIIEC BUMHMBAHHA 3aJi3a BiAOYBA€THCA MPH MPOIYCKAHHI BOJOMPOBITHOI BOAM
uepes KaTiOHIT y 3amisHiit gopmi (kpuBa 2). KoHueHTpamis y npodax koausaerbes Big 14 10 14,5 mr/av. e mosk-
HA TMOSICHUTH THM, IO i0HH JKOPCTKOCTI, SIKi HASBHI Y BOJONPOBIJHIA BOJI, BUTICHIIOTH 3aJi30 3 MOBEPXHI KaTiOHI-
1y. ITpu mpomycKaHHi TuCTHIL0BAHOI Ta Na -KkaTioHoBaHOi Bou uepes karionit y Fe* -popmi (kpusa 1; 3), BuMu-
BAHHS 347133 3HAYHO MeHe. KoruenTpauii y mpo6ax xomuBarothes Big 0.2 10 3.4 mr/av . ITpu BUKOPHCTAHHI KaTi-
oHiTy, Moau(pikoBanoro Fe(OH),, mpu mpomyckaHHi BogompoBiaHoi (kpusa 4) Ta Na'-kaTioHOBaHOI (kpuBa 5) BOIM
KOHICHTPALIis 3a/Ti3a y mpoax He3Hauna (0—1 mr/mv’). ToMy [T YHHKHCHHS BTOPHHHOTO 320Dy IHCHHS BOIM 3Q7Ti30M
Kpare BHKOPHCTOBYBATH PSIOKCHT ¥ TiApoi3oBaHii (opmi. [Tpn mpoMy Boga He OTPeOye 10IaTKOBOI 00pOOKH, Tak
SIK 10HH KOPCTKOCTI HE BILTHBAOTH HA MPOLCC ASCOPOIIi 3a1i3a 3 KATIOHITY.

Crmparoumch Ha PE3yJIbTaTH, MPEACTABICHI HA PHCYHKY 5, MOXKHA CKa3aTH, IO 3Ha4yHA 3MiHa pH BinOymacsa y
BOJONPOBiAHil (kpuBa 4) Ta Na'-kaTioHOBaHil Bomi (KpHBa 5) MPH MPOMYCKAHHI Yepe3 KaTiOHIT, MOAM(iKOBAHHI
Fe(OH),. ITpu nouarkosiit pH Bomomposigroi Boau 7,9 Ta Na'-kationosaroi Bomu 7,19 y mepmmx mpo6ax 30i1b-
meHH Bixdymoca 1o 10,3 oxmamip. B xoxi mocmimkenns pH 3mermmnocsa 1o 9,7-9,9 oxunanne. Lle MoxHa mosc-
HuTH BUMABAHHAM OH -i0HIB 3 MOBEPXHI PCIOKCHTY HA MOYATKOBIH CTAIl MPOIECY Ta YTBOPCHHAM TiapokapOoHa-
Ty HATPir0 IpH copOuii i0HIB KOPCTKOCTI HA KaTioHITI. [ i0HITY B 3am3Hii Gopmi pH kommBaeTbcs B Mexax 6—7
oauHuLb (kpusa 1; 2; 3).

3HAYHUM HETOJIIKOM IIPH 3aCTOCYBAHHI PEAOKCHTIB, MOAM()IKOBAHHX 3aJII30M, € CKJIATHICTh iX pereHepanii mi-
CII1 BTPATH BiXHOBIIIOBAJBHOI 3MATHOCTI TAa OOMCKCHICTH KUTBKOCTI ITUKIIB copOuii/percHeparii. Lle mos’a3amno 3
TIEPEX0I0M MOJICKYI Timpokcuay 3amsa (II) mpwu ix rigpomisi 3 mOBEPXHI TIPOKCHAY 3aji3a B mopu copoeHTy. [pn
nsoMy B npoueci HakommaeHHS Fe(OH),, axuit i3 cmabopo3unHHOTO Tigpokcuay 3amiza (1) mpu okuciaeHHI nepexo-
muthb v Hepo3unHHY Fe(OH); ¢opmy ado marretur (Fe;0,4) BimOyBaeThCA 3alITAKOBYBAaHHA MOp copOcHTy. Tomy
TCIIA KUTPKOX IUKJIB PEreHEPAllii I0HITY CyTTEBO 3MIHIOETHCS HOTO €MHICTD IO 10HAX 3434 1, BiIOBLIHO, BITHOB-
JFOBAJIbHA 3/1aTHICTb.
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Gomelya M., Shabliy T., Ivanenko O., Krysenko T.
USING MODIFIED IONITES TO REMOVE OXYGEN DISSOLVEDIN WATER

When an ionite in Fe* -form was treated with an alkaline solution, the ionite was transferred into a Na*-form and a
solution of iron hydroxide (II), which was in the ionite’s pores. When ions of iron were absorbed on a strongly acid-
ic cationite, we also use a solution of ferrous sulfate, which contained sulfuric acid.

To estimate regenerative capacity through a cationite modified with iron compounds, we treated tap water or a so-
lution of sodium chlorate in distilled water.

Strongly acidic cationites absorbed ions of iron better in an acidic form. When they were used in a Na'-form, ex-
change capacity in terms of iron ions increased only with acidified solution by sulfuric acid. A weakly acidic cati-
onite absorbed iron only in a Na'-form because it lost its exchange capacity in an acidic environment.

In the starting stage, an ionite in a ferrous form bound oxygen better than a cationite modified with Fe(OH)2. With
its presence, oxygen was already observed in first samples. An ionite in a ferrous form provided a complete removal
of oxygen. The main drawback of using a cationite in a Fe* -form was a significant leaching of iron ions in the pro-
cess of treating tap water.

A high regenerative capacity of ionite in a ferrous form can be explained by a transfer of Fe”" ions into water and
its binding with oxygen. When a cationite modified with Fe(OH), was used, regeneration of oxygen happened on a
sedimented iron hydroxide.

When oxygen in distilled water was removed with cationite Dowex mac — 3 modified with Fe(OH),, desorption of
iron was not observed and regenerative capacity in terms of oxygen was 1587 mg-eqv/dn’.

Regenerative capacity of redoksyt depended on the quantity of absorbed iron, form, volume of ionite and character-
istics of water. Regenerative capacity increased when cationites in a Fe* -form were transferred into ionites modi-
fied with Fe(OH),.

In this case, during the process of treating tap water, we observe a significant leaching of iron ions from the ionite
because it was replaced with hardness ions which led to a certain decrease of ionite volume in terms of oxygen.

The leaching of iron ions was lower for iron hydroxide because of its low solubility. When Na ' -cationited water were
passed through the ionite modified with Fe(OH), iron was practically not leached because of high values of pH
(pH=8,5-9,6). However, in this case, capacity in terms of oxygen was lower than in the case of treating tap water.

In this case, oxidation of 1 mg-eqv of oxygen took 3 mg-eqv of iron (1l). Consequently, regenerative capacity of
redoksyt which contained Fe(OH), was higher in a neutral or weakly acidic environment than in an alkaline envi-
ronment. However, solubility of iron was lower in a alkaline environment and the speed of regeneration of oxygen
was higher because regenerative capacity of iron increases in pH. In addition to the mechanism of oxydizing iron
and its absorption, the capacity of redoksyt with respect to oxygen was affected by its capacity in terms of iron.

When we use an ionite with hydrolyzed iron, ions of iron were not leached only in the case of treating distilled wa-
ter. When softened water was treated, some samples had negligible quantities of iron. Furthermore, regenerative
capacity in terms of oxygen was negligible.

In the paper, we studied the depth of iron desorption from cationite as a function of the form of modified sorbent
and the composition of water.

The strongest leaching of iron happened when tap water is passed through a cationite in a ferrous form. This can be
explained by the fact that hardness ions, which were present in tap water, replaced iron from the surface of a cati-
onite. When distilled water and Na'—cationited water were passed through cationite in a ferrous form, leaching
was significantly lower. When we used a cationite modified with Fe(OH), to treat tap and Na' —cationited water,
concentration of iron was negligible in samples. As a result, it is better to use redoksyt in a hydrolyzed form to
avoid secondary pollution. In this case, water does not require additional treatment because hardness ions do not
affect the process of iron’s sorption from the cationite.

When we used redoksyt based on cationites modified with Fe(OH),, the main problem is the regeneration of
redoksyt. Therefore, a better solution is a secondary sorption of iron on cationite with its subsequent hydrolysis.
Cationite KY-2-8 had a higher capacity for all filter cycles. Weakly acidic cationite Dowex mac—3 had the highest
capacity with iron sorption on the first and second filter cycles. On the third filter cycle, its capacity declined, alt-
hough with cavitational treatment on the fourth filter cycle, capacity increased by a factor of 2.5

Keywords: redoksyt, cationit, deoxygenation of water, corrosion.
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MOBEPXOBA CUCTEMA PO3JALTLHOIO 35UPAHHS
TBEPIUX NOBYTOBHX BIIXO/IIB

Pozenanymo ocHosHi giOMIHHOCMI ma nepesazu 3anponoHO8AHOI NOGEPX08OI cUCIeMU PO30ITbLHO2O 300pY MEepoux
nobymosux 8ioxoois. Ilpoananizoeano moxcmugocmi i peanizayii ons piswux cepifi 6younxis, nidibpano munose
0ONAOHAHHA ONIA peanizayil cucmemy 8 CMIMMESUX KAMePax 3HAYHOI NIOu ma 3anponoHosano eapianmu 061ao-
HAaHH5 IHOUBIOYATIbHOZ0 U2OMOGNEHHS OJi NPOXIOHUX CMIMMEBUX KAMep YUl KaMep 3 MAlol0 NJIOULei0.

Knrouosi criosa: meepoi nobymosi 8ioxoou, nobymose cmimmsi, po30ineHuil 30ip, KOHmMeRHep, CMIMmMesa Kamepa.
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IMocraroBka mpoOiemu. CyyacHHH CTaH MOBOKCHHA 13 TBEpauMH moOyToBHMH Biaxomamu (TT1B) Ha Tepuro-
pii YkpaiHu 3 KOXXKHUM POKOM BHKIIHKAE BCE OLbINE 3aHEMOKOEHHSA. MacmTaOHI KaTacTpoQiyHi SIBHINA HA CXOBH-
IIax TBEPAMX MOOYTOBUX BIAXOIB, YAaCTO 3 TPArIYHUMHM HACIIIKAMHE, BUMATAIOTh TEPMIHOBOTO BHPIIICHHS IPOOIIe-
MH IUDIXOM BJAINTYBAHHS CYYACHHX IIOJITOHIB Uil 3axopoHeHHSI TTIB, BIPOBAKECHHS CYYaCHHX CHCTEM ITOBO-
JUKEHHS 13 HEUMH, KapIWHAJIbHOI 3MIHM BITHOLICHHS HACEICHHA a0 IpobseM HarkomwueHHS TIIB. CroroxmHi mpo-
6mema TIIB mepepocTae B 4eproBy rio0anbHy SKOJIOTIMHY ITPOOJIEMY 1 IIEPETBOPIOETHCS B CKPABE IATBEPHKCHHS
JyMKH bopa mpo Te, mo «... JEOACTBO HE 3aTHHE B SICPHOMY KOIIMApl — BOHO 3aIMXHETHCS Y BIACHHUX BIAX0JaX»
[1]. Ana Ykpairu 3 ii 6000 3Bamum Ta momiroxis, 16 % 3 saxux mepeBantaxkeHi, a 19 % He BIAMOBIZAIOTH HOPMAM
eKoJIoTiuHO1 Oe3neku [2] ma mpodmemMa HAOyBAE CHOTOAHI HAA3BHYAHHOI TOCTPOTH. | IiTKOM OYCBHIHO, MO Tpare-
nift, moxioHux Tparexdii Ha ['puOoBHIPKOMY 3BaHOI y JIBBIBCHKIH 00MACTi, MOKHA CHOTOMHI YCKATH B OyIb-AKiH
Touri Ykpaiau. OqHuM i3 murixis BupimeHas npodnemu TI1B € 3HmKEHHA iX 00’ €MiB, KOTPi HEOOXITHO 3aXOPOHIO-
BatH. TpaauIiiifHO TAKOTO PE3yIbTATY MOXKHA JOCATHYTH IIJITIXOM BIPOBAIKCHHS CHCTEMH PO3IIIBHOTO 30MpaHHA
TI1B ado OyaiBHHITBA MCPLHKI CKOJIOTIYHO OC3MCUHNX CMITTECTIATIFOBAIBHUX 3aBOAIB. OCKUIBKHA OCTAHHIH HAmps-
MOK ChOTO/IHI BUKJIMKA€E BCE OLIbIIEC CYMHIBIB Y HAYKOBIIB Ta IIEPECIMHIX TPOMAIIH YSPE3 IIKIIIHBI BUKUIU B 10-
BKULDI Ta OE€3MOBOPOTHY BTPATY LIHHHX BTOPHHHUX PECYPCiB, TO HAHOLIBII IIEPCTIEKTHBHIM BAPTO BBAKATH PO3i-
neHui 30ip TIIB.

AHaTi3 monepeHIX AOCTKeHb. TpaguiHHIM ChOTOIHI 111 YKpainu BBaxkaeThcs BajaoBui 30ip TIIB [1]. Bin
nepeadadae 30ip BCiX BIAXOIB B OJMH KOHTCHHED Ta 3aXOPOHCHHA a00 CIMAMOBAHHSA Ta 3aXOPOHCHHS HA CIICIIATb-
HO 00JIATHAHUX 3BAJTHINAX 1 MOJiTOHAX. B cepemapoMy B YKpaiHi 0e3m0ocepeIHRO 3aX0POHIOETHC 01t 98 % i cna-
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