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NMocTtaHOBKa Ta akTyanbHicTb npobnemu. [JO0 HaWMOLWMPEHIWMX XiMIYHNX
eSfleMeHTIB 3eMHOT KOpY HarnexaTtb OKCUreH i CUniLin, KNapKkn SIKx CTaHOBINATbL BianosigHo 47,0
i 29,5%. Y npupoai cunidii 3HaxoauTbCAa Y CKradi PisHUX CronyK: KpeMHe3eMmy, cunikaTiB Ta
antomMocunikaTie. YacTka KpemHesemy y nitocdepi y BUrnsai MiHepanis KBapLly, XanueaoHy 1
onany pocsrae 12,0%. Kpim TOro, cuniuii — MOCTIMHWUIA KOMMOHEHT MPICHUX Ta COMOHUX
Mopcbkux Bog [1, 7, 16, 19]. Woro KOHLEHTpaLja y NOBEPXHEBUX BOAAX KOSIMBAETLCHA B MEXaX
Bifl CMiZoBMX KinbkocTei oo 49 mr/om® [10]. Y manomiHepanizoBaHUX APICHUX BOAAX CrOMyKu
cuniujto OMiHYOTb, gocdratoum mabke 50% 3aranbHoi MiHepanisadii. Bucoka yactka cvniuito
XapakTepHa 4nsi BogHMX O0’eKTIB NIBHIYHMX LUMPOT, OCKINbKWX 3araribHa MiHepanisauisi Boau B
HMX HM3bKa, a CUMILIA € TONOBHUM efnemMeHToM [8].

OcobnuBicTb cuniujto K XIMIYHOro enieMeHTa nomnsrae B TOMY, WO MepeBaxHa
BiNbLUICTb MOro CrosyK, 30Kpema cunikatin — Le BaXK MBI MOPOAOYTBOPHOKOUI MiHEpanuM BCiX
MarmMaTuyHMX Ta GiNbLIOCTi 0cafoBMX FipCbkMX nopid. [poTe Moro Husbka MirpadiviHa
30aTHICTb 3yMOBSIEHA, BOYEBWAb, CTPYKTYPOK CUIIKaTIB, OCKISIbKM B HUX 3B’A30K MK iOHaMm
OKCUreHy i CUMilito 3Ha4YHO CUSBHILIWIA, HDK 3 MeTanamu, siKi BUKOHYHOTb POSib KaTiOHIB B
KpUCTaniyHin CTpykTypi cunikatis [3].

Cuniuin HanexuTb 00 OGiOreHHMX enemeHTIB, OCKINbKM BaXkNMBUIA Ta HeobXiaHWn
AN BCiX XXUBWUX OpraHiamMiB. BigHOCHWMIA MOro BMICT y cknagi nepeBaXkHOT BinbLLIOCTI XXMBUX
opraHiamiB 3HaxoauTbcsa B mexax 0,001-0,1%. BusHavyanbHa ponb Uporo bioenemeHrta y
PO3BUTKY Ta XUTTE3A4ATHOCTI AiaTOMOBUX BOLOPOCTEN. ApKe came cunilin — Baxknuea Ta
HeobXigHa ckragoBa 4YacTuMHa UMX TigpoOIOHTIB, €Ki, B CBOK 4epry, OOMiHYHOTb 3a
Biomacoto cepep, NPiICHOBOAHOIrO Ta MOPCLKOro (pitonnaHkToHy. Cuniuin — enemMeHT, SIKUR
Gepe 6e3nocepeHto y4acTb y OpMyBaHHI KPEMHE3EMHOIO NaHuMpa giaToMen, a Takox
BMSMBAE Ha iXHin PICT, pO3MipW, YNCENBHICTb Ta BUAOBY Pi3HOMAHITHICTb, 3abe3neyyroun
perynsauito  anmxaHHsa, cuHtes xnopodiny Ta [OHK. BigHocHum Bwmict Si y cknagi
piaTomoBux Bogopocten pgocsarae 1,0-1,5%, a ocHoBHa noro maca (65m3bko 95%)
30cepekeHa came B MaHUMpi, SKWW MNpeacTaBfieHUn  rigpatoBaHUM  amMopdOHUM
KpemHeszemoM [5, 12, 22, 30]. Cuniyin BXOAUTb OO0 CKNagy MPakTUYHO BCIX TKAHWH Ta
opraHiB noavHM i TBapuH. MakcumarbHi MOro KOHUEeHTpauii BUABNEHO B CMOJSTYyYHIN
TKaHWHI, NereHsx, Tpaxel, porisui Ta pangyxui oka, aopTi, KiCTKax, XpsiLax, CyXoXurikax,
3y6Hin emani Towo [5]. BigmiyeHo 3gaTHiCTb cnonyk cuniuito ao getokcukauii Al(l) y
NoBepPXHEBMX BOAAX 3aBASKN YTBOPEHHIO ripOKCHMantoMoCcunikaTHUX KOMMNeKcis [25, 29].

Y noBepxHeEBUX MPUPOLHUX BOAAX BUAOINAKTb Taki OpMU CUMILIO: PO3YMHHY, Y
TOMY 4uUCIli 3B’A3aHy 3 PO3YUMHEHUMM opraHiyHumMu pedosuHamu (POP), konoigHy i
3aBsucny [8]. PosumHHa dopma cuniuyito — e ronoBHUM YMHOM CUMiKaTHa KucroTta
(H4SiO4) Ta ii gucouinosaHa dopma (H3SiO47), CniBBIOHOWEHHA MiX KUMKW 3anexunTb
Big pH BogHoro cepeposuwa. KonoigHa (nonimepHa) cdopma He nepesutye 10-20%
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3aranibHOro BMICTY CUIILiO | NPOSIBAAETLCA MPU 3POCTaHHI KOHUEHTpauil cuniuito Ta
3HUXeHHI Temnepatypu Boam [18, 20, 23]. HacTuHKM MiHepaniB cuniuito (KpeMHe3eM i
NOro pi3Hi Mogudikadii, cunikaty Ta anoMocunikaTi), XK1UBi CUMILIMBMICHI opraHiamu, a
TaKOX NMAHKTOHHUI OETPUT BIAHOCATb 40 3aBUCNOT OPMM CURILitO.

BUCOKI KOHUEHTpaUiil po34YMHEHOro cumiuilo B pidkax 3yCTpivaroTbCs, 3asBuYain, B
nepiof He3Ha4YHOro NOBEPXHEBOrO CTOKY, O, O4EBUAHO, MOB’A3aHO 3 MO0 HAAXOOKEHHSIM
i3 JOHHUX BigknagiB abo i3 rpyHTOBUMKM Bogamu [27]. BMEHLLEHHS LUBUOKOCTI Teuil pivok
BHACMIAOK iXHbOro 3aperyntoBaHHA MNpu3BOAUTb 00 30iMblUEHHS NEepPBUHHOI NPOAYKLUIi
BogoriMn, 60 BIigOYBaETbCA aKTUBHE CMOXMBAHHS OIOreHHWX €enemeHTiB, Y ToOMy 4ucni
cunidito, giatToMoBUMKM BoAoOpoCTAMU. B pesynbTaTi UbOro pPO34MHHI CMOSYKU CUMILito
TPaHCOPMYHOTLCA Ta NepPexoasTb Y 3aBuciy POpMy (KPEMHE3EMHI CTYIKU AiaTOMOBMX
BogopocTen). [Micns BigMyMpaHHA OCTaHHIX BiAOyBaeTbCsA cegMMeHTauis i akymynsuis
cvniuito y cknagi AoOHHUX BigKnadis, Ae Ui naHuMpi 3a3HaTb YaCTKOBOMO PO3YMHEHHS 3
YTBOPEHHSM CUMIKaTHOT KUCNOTU [26].

[0 OCHOBHWUX [Kepen HaOXOLKEHHA CronyK Cusililo OO MOBEPXHEBUX BOA
HanexaTb BUBITPIHOBAHHS, PO3YMHEHHSI CUSIKaTHUX MiHepaniB, BiAMWPaHHS BOAAHWUX
CcUniyinBMICHUX OpraHi3amMiB, atTMocdepHi onagu, CTiYHi BOAW NPOMUCIIOBUX NiANPUEMCTB
3 BUWIOTOBIIEHHS CKNSAHUX BUPOOGIB, UEeMeHTy, kepamikm Towo [20]. LogaTkoBuMm
KepernoM HaOxXOKEHHSI CMOofyK CUMiuilo 40 NOBEPXHEBUX BOA MOXYTb OYTU TakoX
CUHTETUYHI MUIOYi 3acobun, 00 cknagy SKUX BXOAATb cunikatu [26].

BuBYEHHA OpPM 3HaxXOKEHHS CUAIUil0 Yy MOBEPXHEBUX BoJax HabyBae Bce
GinblOi aKkTyanbHOCTI, TOMY WO QA€ MOXIMBICTb OO’E€EKTUBHO OUHUTU NOro
BiogOCTYNHICTb ANA XMBUX OpraHiaMiB Ta 3’siCyBaTW OCHOBHI LWNAXM Mirpauii, posnoainy
i HAKOMWUYEHHS Y PIBHOTUNHUX BOAHUX OB’EKTax.

MaTtepian i Metoau pocnigXxeHb. [ocnigKeHHA npoBoAMNUCE Ha p. TeTepis
npotarom 2011-2012 pp. KapTy-cxemy pocnifkyBaHo! SiNITHKA PiYKK i3 3a3HAYEHHAM
CTaHUin Biabopy npob Boan HaBeaeHO HMxYe (puc. 1).

'MHxaﬁJiBKa
KaTtepHHiBKAa

Bigciume @

BOJOCXOBHINE

N
BRI o

CraHuii Bigbopy npob Boaun: 1 — HUXKHA ainsHka [JeHunwiBcbkoro Bogocxosuila; 2 — p.Tetepis
(c.OeHunwi); 3 — cepeHs ginsHka BigciyHoro Bogocxosua

Puc.1. KapTta-cxema ginsiHku p. TetepiB

Mpobun Bogmn BigbGUpanu y nonieTuneHoBi eMHOCTI 3 nosepxHesoro (~ 0,5 m) Ta
npuaoHHoro ropmsoHTie (~ 0,3-0,5 M), BMKOpUCTOBYHUM MoaudpikoBaHU BGaTtomeTp-
CKMNSHKY, 3 nojanblnm X TpaHCnopTyBaHHAM [0 nabopaTtopii. 3aBucni peyoBUHM
BiZOKPEMITIOBANM Bif PO34YMHHMX (hOPM, Nponyckatoun npoby Boam (1,0-1,5 am°) uepes
mMeMbpaHHui inbTp “Synpor” (Yexis) 3 giametpom nop 0,4 MKM nig TUCKOM = 2 aTm,
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KU cTBOptoBaBCA 3a pgonomorok yctaHosku YK 40-2M. Macy 3aBucnnx peqoBuH
3Haxogunum 3a pisHULE MK Macok (inbTpa i3 3aBUCCHO, BMUCYLLEHOro A0 MOCTINHOI
Macu 3a KiMHaTHOI TemnepaTtypu, Ta Macokw camoro inbtpa. AKiCHMA cknag 3aBuUCi
pocnigkysanum 3a gonomoroto mikpockony M10 3i 36inbeHHsm y 280 pasis.

KoHueHTpauito cuniuito y cknagi 3aBUCINX PeYOBMH BM3HA4Yanm nicrisi “MOKporo
crnantoBaHHA” oinbTpa i3 3aBUCCIO B CYMillli KOHLEHTPOBAHUX HITPATHOI i cynbdaTHOT
KMCNOT rpagadii “x.4.” Ta noganbLuoi rigpotTepmMarnbHOT 06pobKM OTPUMaHOro po3dnHy B
cTanbHoMy aBToknaei npu TemnepaTypi 150 C BnpogoBx 4—-5 roauH [15]. HeobxigHicTb
Takoi 06pobKM 3ymoBreHa TUM, WO B MNPOLECi “MOKPOro crnasntoBaHHA” 3aBUCI
BUBIMIbHAETBCA NWWEe He3HadyHa YacTuHa Ccuniuito, HameiporigHiwe Toro, Lo
3HaxXOAUTbLCH Y CKIagi 3aBUCNNX OpraHivHNX PevOoBUH.

MoxnuBicTb iCHyBaHHA Si y cknagi pPO34YMHEHUX CUNILINBMICHUX OpraHiyHuxX
CMonyK BCTaAHOBIOBaNM WnaxoM oToximivHoT gectpykuii POP. [nsa uboro y KBapLUoBi
CKMSIHKM BHOCUNM npobu Boau o6’emom 20,0 cM® i nigkucrioBanu ix Aekinbkoma
KpannnHamn KoHueHTpoBaHoi H.SO, go pH 1,0-1,5. loTim popaBann we 2-3
kpannuHum 35%-Horo po3umHy H,O, n onpomiHioBanu Y®-csitrniom npotarom 2,5 roguH,
BMKOPUCTOBYHOUMN pTyTHO-KBapuoBy namny APT-1000.

Posnogin crnonyk cwvniuito 3a 3HakoM 3apsiqy BMBYanuM 3a AOMNOMOrow MeTony
MOHOOOMIHHOI XpomaTorpadii. NMocnigoBHo nponyckatoun npoby Boan ob’emom 1,0-1,5
puvl3 yepes MacTUKOBI KOINOHKMU 3 LIeNTFONO3HUMU iOHITAMWK JEAE
(mieTvnamiHoeTunuentonosa) i KM (kapbokcumeTunuentonosa), ogepXKysanu Tpu gpakui,
O BIiOPI3HATLCA MK COOOK 3a 3HAKOM 3apsily: aHiOHHY, KaTiOHHY i HenTpanbHy.
LLIsnakicTb nponyckaHHs npobu Bogu ctaHosuna = 1,0 cM®/xB. [lecopbLiist aHiOHHOT dhpaKLii
jocaranacbk 3a gonomoror 0,3 MOJ'Ib/,EI,MS po3unHy NaOH, a kaTioHHOI — 3a 4ONOMOrot
0,1 MOJ‘Ib/,EI,M3 po34nHy HCI.

MornekynsipHO-MacoBuUM  PO3MOAIST PO3YMHEHUX CrMOMYK CUMILIl0 B aHIOHHIN i
HenTparbHin dpakuisx JoCrimKyBann MeToOoM rerb-xpomartorpadii, BUKOPUCTOBYHOUN
CKNSAHY KOMOHKY, 3aroBHeHy TSK-rernem Toyopearl HW-40F (Anowis). NonepeaHbo
KONMOHKY KanibpyBanuM 3a [OMOMOrol PO3YMHIB MNOMNIETUINEHMIKOMIB 3 MOMNEKYNSPHOO
macoto 0,6, 1,0 Ta 2,0 ka i rmtokosum (0,18 k[a).

Bmict cunigito y dinbTpatax BoAW, dpakuisx nicnsas MOHOOOMIHHOMO i renb-
XpomaTorpadiyHOro posfifnieHHsl, a TakoX Yy cKragi 3aBuci BU3Ha4anm poToMeTpUHHUM
METOOO0M Y BUrNSAAI CUHBOI (BiAHOBMEHOT) hopMm cuniuiimonibgeHoBOI reTepononik1croTu
[2, 20]. KoHueHTpauito cuniuito y dpakuisx nicnsa po3gineHHs Ha KOroHKax 3 Lentosio3HNMN
MNOHITaMM Ta renb-XxpomMartorpadiyHoro po3dineHHs BusHayanu nicna ¢OTOXiMIYHOMO
okncHeHHs1 POP, sk 3a3Ha4yeHo BuLLE.

PesynbTatn pgocnigpkeHb Ta ix obroBopeHHs. Piuka TeTepiB — npaBobepexHa
nputoka [Hinpa gosxuHoto 385 kM i nnoweto 6acenHy 15,3 Tuc KM2, NOXUIIOM PiYKM
0,5 m/km [6, 17]. WunpuHa ii Bapitoe Big 0,4 oo 12 m y BepxHin ginadui ta Big 40 oo 90 m
y cepeHin i HWKHIN YacTuHax. MubuHa pidkm Ha nepekatax He nepesuwye 0,7 M, Ha
nnecax — 1,2-1,5 m. CepegHs wBugkictb Tedii crtaHoButb 0,2-0,5 wm/c. Butik
3HaxoauTbCsa Ha Bigporax BonuHcbko-lNoainbcbkoi BMcoYMHM Henogarnik c.HociBku
UyaHiBcbkoro parnoHy. lNpoTikatoun B mexax >Xutomupcbkoro i Kuiscekoro [llonices, p.
TeTtepiB Bnagae y Kuiecbke BogocxoBulle. Y 6acenHi pivkm yacTka nicis cknagae 15%,
6onit —4,4% [6, 9, 13]. lNepecikaoum YKpaiHCbKMI KpUCTaniyHum WnuT, TeTepis yTBOPIOE
BMCOKI CKenacTi 6epern, a TakoX XxapakTepudyeTbCa HasiBHICTIO HEBENMUYKNX BOAOCNAAiIB
i nepekaTiB. XKMBMEHHS PivkK 3MillaHe, 3 AOMiHYBaHHAM CHiroBoro. [loGpe BupaxeHa
BECHSIHA MOBiHb Ta HW3bKa MiTHLO-OCIHHA MeEXeHb, fIka 3a3Hae 3MiH 3a paxyHOK
AoLWoBMX NaBoakiB. JIbogocTaB HacTae y rpyaHi, a ckpecae pidka B 6epesHi [14]. Onsa
PEryrnioBaHHA CTOKY Ta 3a40BOSIEHHS FOCMOAAPCbKUX MOTPed Ha pidui CrnopymKeHo
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HU3Ky BogocxoBul, i cTaBkiB [6]. CepeaHbOPiYHMIA BMICT 3aBUCINX PEYOBWUH Yy BOAi
p.TeTepiB Bapitoe B Mexax 4-16 mr/om®. CepeaHi 3HavyeHHA MiHepanisauii Boawn
konuBatoTbess Big 380 po 567 MI'/,IJ,M3, a MakcumanbHi cTaHoBnATb 784 MF/,EI,MS.
Mpotarom 1996-2006 pp. TBEpAICTb BOAU 3MiHIOBanacsa B cepeaHboMy Big 4,3 0o 5,5

Mmonb-eks/am° [10].

B nepioa npoBeaeHHs HaWWKMX AOCHigKeHb 3arasfibHa KOHUEeHTpaLuia cunidito y Bodi
p.TeTepiB 3Haxoaunacb B Mexax 1,61—6,65 mr/om® (tabn. 1). Po3unHeHa copma Si
BMSIBUIIACb JOMiHYHOYOH0, il YacTka ctaHoBuna 68,3-98,4% Bia noro 3aranbHOro BMICTY.

Tabnuys 1. BmicT pisHnx dopm cunidito y Bogi p. TetepiB npotsirom 2011-2012 pp.

[ata sin6opy Macq Si.. Sipoa Sisas, YacTka Si
npo6 Boav saBucl | onn® | | % s | o | yownaa
mr/am AM ° mriam ° | 3aBuci, %
CmaHuiss Ne1
05.11.2011 | n 8,17 2,71 2,2 81,2 0,51 18,8 12,9
04.12.2011 | N 1,88 3,27 3,1 94,8 0,17 5,2 19,3
03.01.2012 | n 2,69 4,29 4,2 97,9 0,09 2,1 6,4
26.02.2012 | n 2,77 3,86 3,8 98,4 0,06 1,6 4.3
25.03.2012 | n 3,75 4,68 4,3 91,9 0,38 8,1 21,4
16.04.2012 n 2,69 2,46 2,2 89,4 0,26 10,6 21,4
A 12,78 3,61 2,7 74,8 0,91 25,2 15,0
02.05.2012 n 2,84 1,63 1,5 92,0 0,13 8,0 10,7
4 12,21 2,49 1,7 68,3 0,79 31,7 12,9
10.06.2012 n 6,21 2,29 2,2 96,1 0,09 3,9 2,1
A 8,22 2,95 2,5 84,7 0,45 15,3 10,7
14.07.2012 n 14,79 3,72 3,5 94 1 0,22 5,9 2,1
a 10,70 4,49 4,0 89,1 0,49 10,9 10,7
06.10.2012 n 10,80 4,60 4.4 95,7 0,20 4,3 4,3
A 3,86 6,65 6,5 97,7 0,15 2,3 8,6
17 11.2012 n 5,54 4,57 4.4 96,3 0,17 3,7 6,4
A 13,69 5,06 4.4 87,0 0,66 13,0 10,7
CmaHuiss Ne2
02.05.2012 | n 4,77 1,94 1,6 82,5 0,34 17,5 15,0
02.05.2012 | A 4,07 1,61 1,4 87,0 0,21 13,0 10,7
10.06.2012 | n 3,78 2,67 2,4 89,9 0,27 10,1 14,9
14.07.2012 | n 2,29 3,66 3,6 98,4 0,06 1,6 6,4
06.10.2012 | n 12,20 4,86 4.4 90,5 0,46 9,5 8,6
17.11.2012 | n 6,36 4,38 4,2 95,9 0,18 4.1 6,4
CmaHuisi Ne3
26.02.2012 | n 2,47 2,20 2,1 95,5 0,10 4,5 8,6
25.03.2012 | n 6,69 3,66 3,1 84,7 0,56 15,3 17,1
16.04.2012 | n 10,85 3,48 2,6 74,7 0,88 25,3 17,1
02.05.2012 | n 7,11 2,41 2,0 87,1 0,31 12,9 8,6
10.06.2012 | n 15,35 3,06 2,7 88,2 0,36 11,8 4.3
14.07.2012 | n 14,67 4,56 3,9 85,5 0,66 14,5 8,6
06.10.2012 | n 2,47 2,20 2,1 95,5 0,10 4.5 8,6
17.11.2012 | n 8,52 4,75 4,5 94,7 0,25 5,3 6,4

Mpumimka: n — noBepxHeBWUN, O — MPUOOHHUNA TOPU3OHTW, Siyr, Siposy, Sisas — BIAMOBIAHO
KOHLEHTpaUisa 3arafibHOro, PO34YNMHEHOTO i 3aBUCNOro CUMILito.
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AKTMBHE CMNOXWBAHHA CUUMNIIO AiaTOMOBUMM BOOOPOCTSMU  3YMOBIIOE CE30HHI
KONMMBAHHA WNOr0 KOHUEHTpauii y noBepxHEBUX BOOHWX oOO’ektax. HAK Hacnigok,
BinbyBaeTbCA TpaHcdopMaList PO3YMHEHOT hOPMK CUTILLIKO Yy 3aBUCHY BHACMIAOK NOGya0BK
AiaToMesaMn CBOIX KpeMHE3EMHMX NaHumpiB (puc. 2).

0
a B

7_
6_
MES_
=4
=4
=3 4
»n2
1_
0_

XIXII T I IV V VIVI X XI XIXIHIT IT NI IV V VIVII X XI

N J N /

Micsui Y Micsui o
2012 p. 2011 p. 2012 p.

Puc. 2. Ce30HHi 3MiHN KOHLEHTpaLii PO34MHHOrO (a) Ta 3aBucnoro (6) cuniuijto y BoAi
p.TeTtepiB (cTaHuia Ne1): 1 — noBepxHeBUH, 2 — NPUAOHHUA FOPU3OHTU

YacTka 3aBucnoro cuniuito nobnmsy AHa, 3asBuyan, BULLA, HK Y NOBEPXHEBOMY
wapi, i ctaHoeuna signosigHo 2,3-31,7% Ta 1,6-25,3%. Lle, BoueBnab, 3yMOBIEHO
ABOMa OCHOBHUMMW YMHHMKaMW: Macok 3aBuci Ta 1i NpuMpoaotn. 3pOCTaHHA Macu
3aBUCMNX pPEYOBUH, Yy CKMagi SKUX nepeBaxawTb CUMILIMBMICHI MiHepann 4u
KPEMHe3eMHi NaHumpi giaToOMOBMX BOOOPOCTEN, HEMUHYYE MPU3BOAUTL OO 3POCTaHHA
KOHLIEHTpaUii 3aBUCMOro cuniuito i Moro 4actki. Y nepeBaxHin OinbLIOCTI BMNaakiB go
CcKnagy 3aBuci y NPUAOHHOMY Liapi BOAW BXOAUMAW MiHeparbHi YaCcTUHKM Ta AiaTOMOBI
BogopocTi. [1na 3aBUCi NOBEPXHEBOrO rOPU30HTY XapaKTEepHi CE30HHI 3MiHW Ti cknagy,
SIKi 3yMOBIEHi pO3BUTKOM Ta JOMiHYBaHHSIM MpPeAcTaBHUKIB Pi3HUX BigAiniB BO4OPOCTEN
B OKpEMi nopu poky. ToMy i B3aEMO3B’A30K MiXXK BMICTOM CUIiLi0 y CKnagi 3aBUCIUX
pevyoBVH i Macol 3aBUCI Mae HeodHaKoBUK xapakTep (puc. 3). 3HayYeHHsa KoedilieHTa
Kopenauii Ana NoBepxXHEBOro i NPUAOHHOrO LWapiB BOAW ICTOTHO BigpisHATLCA. [pu
piBHI 3HaymMmocTi a=0,01 BOHM cTaHOBNATL BignosigHo 0,551 0,92.

a 0
1,0 7 1’0 _
° °
0,8 N 0,8 7
3] ° “
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Puc. 3. B3aeM03B’A30K Mi>k BMICTOM CUAILiO Y CKnaai 3aBUCINX PeYOBUH i Macoto 3aBUCI Y
BoAi MOBEPXHEBOro (a) Ta NPUAOHHOIO ropu3oHTIB (6) p. TeTepiB (cTaHUis Ne1)
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Bigomo, wo BoAKM pivOK, Ha BIOMIHY BiZ 03ep i BOOOCXOBMULL, XapaKTepusyrTbCH
niaBMLLEHMM BMICTOM 3aBUCI MiHEpanbHOro MOXOOKEHHs, a Lue, B CBOKW u4epry,
3YMOBSIOE 3POCTaHHA 4YacTkm 3aBucrioro cuniugito  [4].  AHanoriyHa KapTuHa
criocTepiranacb Hamu i B rMpnosini AingHui p. [yHan, Boda sIKOI XapaKTepusyeTbCs
AO0BOS BUCOKMMW MOKa3HMKaMWM KanamyTHOCTI, @ OTXe, i BMICTy 3aBUCINX PEYOBUH (B
cepegHbomy 6nm3bko 170 mr/am°, ogHak B okpemi nepiogn moxe pgocsratn 500-1500
MI'/,EI,M3) [21]. PesynbTatv BnacHWX OOCRIAKEHb MOKa3anu, WO YacTka Sisps Y BOAI
Kinincekoi agenbtn [lyHato HanpukiHui BecHn 2012 p. gomiHyBana Hag Sipesy, CKNaAa0un
79,8-82,9%. lNopiBHAHO HM3bKa YacTka Sises Y BOAI p.TeTepiB NoB’si3aHa, 04eBMAHO, 3
HEBUCOKUM BMICTOM 3aBUCINUX PEYOBMH 4Yepe3 WNOro 3aperyriboBaHIiCTb BHAaCMigoK
CTBOPEHHS HU3KN BOJOCXOBMLL,.

PesynbTatm pocnifgkeHb nokasanu, WO BUKOPUCTAHHA nuwe  “MOKpPOro
cnanoBaHHA” AK cnocoby pyWHyBaHHS 3aBWUCi He 3abe3neyvye MOBHOMO BUITYYEHHS
cunigito i3 1 cknagy, nNpo Wo ceigyYaTbh BENMUYNUHM KOHLEHTpaUIT cuniuito, ogepkaHi nicns
BUKOPUCTaHHSA 3a3Ha4yeHoro Metoay Ta rigpotepmarnbHoi 06pobku (puc. 4). Y npoueci
‘MOKpOro  cnanoBaHHA”  BUMBIMBbHIOETLCA  30BCIM  Mi3epHa 4acTvHa  cuniudito
CKOHUEHTPOBAHIN Yy OpraHivyHin  dpakuii 3aBucen, $Ka pyMHYeTbCa 3a ail
KOHLEHTPOBaHUX cynbMaTHOT i HiTpaTHOI kucnot. Lle moxyTb OyTn, Hanpuknag,
CUHbO3ErNEeHI Ta AesKi iHWi, ane ax HifAK He OiaTOMOBI BOAOPOCTI, PyMHYBAHHA NaHUMPIB
AKMX noTpebye Oinbll XOPCTKMX YMOB. Tomy rigpotepmanbHy 00OpobKy 3aBuci,
3aCTOCOBaHy HaMu, chif BBaXkaTu Takolo, WO 3abesneyye NoBHE BUIYYEHHSA cunilito i3
ii cknagy.

Bl
11 =)
0.8 - m3 Puc 4. BennynHun KoHUeHTpauii Sizzs ¥
" ’ BoAi p.TeTepiB 3anexHo Big cnocoby
§0,6 i npoGoni,quTOBK_VJ 3ar=:|/|ci Ana
s BU3Ha4YeHHS B Hil BMiCTy cuniuito:
70,4 1 - nicnsa “moKporo cnantoBaHHA”;
2 — nicnga rigpoTepmarnbHOi 06pobku
0,2 - 3aBUCNUX PEYOBUH;
0 3 — 3aranbHuU BMICT Si,s NicnSA
I T

BUKOPUCTAHHA 060X meToais; N, A —
16.04.12 02.05.12 02.05.12 10.06.12 BIiANOBIAHO NOBEPXHEBUI | MPUAOHHWI
() () (1) () FOPUSOHTY

CTOCOBHO CE30HHUX 3MiH BMICTY Sipesy CMif 383HAYNUTK, LLO MiHIMarnbHi BEMUYMHK
MOro KOHUeHTpauii cnocTepirannucb y TpaBHi B MOBEPXHEBOMY Ta MNPUOOHHOMY
ropusoHTax, ToAdi SIK B iHWI MicaUi BOHM 3pocTanu BignosigHo go 4,2-4,5 ta 4,4-6,5
mr/am® (tabn. 1, puc. 2). Cnig BiAMITUTW, WO 3HWKEHHS KOHUEHTpauii Siposy Y BOAHIN
TOBLUi Npunagae Ha BECHSAHI MicAUi 3 OQHOYACHUM MOro 3pOCTaHHAM Y cKnafi 3aBuC,
Lo, 6e3yMOBHO, NOB’A3aHO 3 PO3BUTKOM [iaTOMOBMX BOAOPOCTEN (AMB. puc. 2). [Hwmnmm
pocnigHukamn [24, 28] Takox BigMIYAETbCA B3aEMO3B’A30K MiXK 3MIHOK KOHLIEHTpauii
Siposy T PO3BUTKOM LIMX BoAopocTen. Po3paxyHkM BiGHOCHOrO BMICTY CUMILil0 Y CKnaai
3aBuCi OaloTb NigctaBu CTBEPOKYBaTW, LLO CaMe PO3BUTOK iaTOMOBUX BOLOPOCTEN
NpU3BOAUTL [0 3POCTAHHA BMICTY Sises Y BOAI, 30KpeEMa Yy MOBEPXHEBOMY TFOPU3OHTI.
UacTka cuniuito y cknagi 3aBuci B Lien nepioq MakcumarbeHa i ctaHoButb 10,7-21,4 Ta 12,9—
15,0% BignoBigHO ANt NOBEPXHEBOIO | MPUAOHHOIO LWapiB (auBe. Tabn. 1).

PesynbTatn gocnigxeHb po3nofiny Cnonyk cusiuito 3a 3HakoM 3apagy nokasanu,
LLIO NepeBaXkHy YacTMHY PO3YMHEHOro CUIiLi0 CTaHOBUIA HerUTpanbHa dpakuis, YacTka
akoi gocarana 94,8-98,9% (Tabn. 2). MonekynsipHa maca crosnyk cuniuito B Ui ppakuii
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Ha 97,8-99,6% He nepesuwysBana 0,2 k[a, WO CBigYNTbL MPO KOro nepeBaxHe
3HaxXOKEHHS Yy BUMMSAI MOHOMEPHO-AMMEPHOT (dOPMU CUNIKaTHOT KUCNOTKU (puc. 5, a).

Tabnuys 2. CniBBigHOWEHHA cnonykK Si 3 pi3HMM 3HaKoM 3apsaay y Bogi p.TetepiB
(cTtaHuis Ne1, noBepxHeBUM LWIap)

3aranbHa AHiOHHa KaTioHHa HenTtpaneHa

Hata . . . )

BinGopy KOHnglHTpaLU dopakuis dpakuis dpakuis
npo6 Boau T\Arlz?\;%’ MKF3/'D'M % MKrgmM % mr/om® %
05.11.2011 2,2 71,0 4,9 7,0 0,3 2,09 94,8
04.12.2011 3,1 31,0 1,0 6,0 0,2 3,06 98,8
03.01.2012 4,2 97,0 2,3 8,0 0,2 4,10 97,5
25.03.2012 4,3 43,0 1,0 4,0 0,1 4,25 98,9
16.04.2012 2,2 24,0 1,1 - 0,0 2,18 98,9
10.06.2012 21 67,0 3,2 8,0 0,4 2,02 96,4
06.10.2012 4.4 128,0 2,9 4,0 0,1 4,27 97,0

YacTka po3yMHEHOro cuniuito y cknagi aHioHHoiT pakuii He nepesuwysana 1,0—
4,9%. 3 ogHoro 60Ky, Le Moxe ByTu cunikatHa kucnota y Burmnsagi [HsSiO4] 7, a 3 iHworo,
cvniuiopraHiyHi cnonyku. Pesynbtaty Halwmx SOChiMKeHb nokasanu, Lo Croslyku Cuniuito
B aHIOHHIN dopakuii 3 MonekynspHoto macot <0,2 kda — ue He WO iHWe, AK aHIoOHW
cunikaTHOI KMUCMOTK, a CMnoslykn 3 MofekynspHoto macoto >0,2 k[a, MMOBIpHO, | € came
cuniLinopraHiyHUMK. IXHS YacTka He nepesuye 10,8-34,1% BMICTY cuniuito B aHIOHHIN

dpakuii (puc. 5, 6).

a 0

Mouexyaspna maca, k/la 1

50 o720 2006 0,602 <02 100 + @2
’ i i i | &3 :
2159 ! 7 54 :
= : | | . 60 1 :
=1,0 ! | | S :
T 20 1 E :

0,0 : ' 0 N BN VAN
0 2 4 6 8 10 12 14 16 >2,0  2,0-0,6 0,6-0.2 <0,

Homepu ¢paxuii MouJekyaspna maca, k/la

Puc. 5. Tenb-xpomaTorpama po3nogainy cnonyk cusiuilo y HenTpanbHin dpakuii (@) Ta
MONeKyIAPHO-MacoBUI PO3MOAIN CNosyK cuniuito B aHiOHHIN ¢pakuii (6) y Boai p.TeTepiB
(cTaHujis Ne1): 1, 2, 3, 4 — BignoBiAHO Gepe3eHb, KBiTeHb, YepBeHb i XXoBTeHb 2012 p.

BucHoBkW. 3aranbHa KoHUeHTpauis cunidito y Boai p. TetepiB npotarom 2011—
2012 pp. 3Haxoaunack B Mexax 1,61-6,65 mr/aM®, npuyoMy po3ymHHa ioro ¢opma
AoMiHyBana i ctaHoBuna 68,3-98,4%. lMpoTarom poky BiabyBalOTbCS CE30HHI 3MiHU
BMICTY PO3YMHEHOro Ta 3aBWUCNOro CUMIUito, SKI 3YMOBIEHI PO3BUTKOM [iaTOMOBUX
BOOPOCTEN.

Mixk macoto 3aBuUCi i BMICTOM CUMILiO Y CKagl 3aBUCINX PEYOBUH ICHYKOTb TICHI
KopensauinHi  38’a3kn. OgHak Aans nNpuaOHHOro i NMOBEPXHEBOro TrOPU3OHTIB BOAM
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KoeqiLieHTH Kopensauii BigpI3HATECA CBOIMU BeNUYMHaMKM Ta CTaHOBMATL Bi4MOBIgHO
0,92 ta 0,55.

BcTtaHoBMNeHO, WO HenTpanbHa dpakuia cuniuito nepeBaxae Hapg HWUMKU Ta
pocsrae 94,8-98,9 % Siposy. Y 11 CKNAAQi AOMIHYIOTb CMOMYKW 3 MOJSIEKYNAPHOK Macotko
<0,2 k[a, YacTtka sskmx ctaHoBuUTb 97,8—99,6 %.
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BwmicT Ta hopmu 3HaxomkeHHs cuniuiro y Boai piuku TeTepiB

Huka T.I1., XKexxeps1 B.A., JluHHuk I1.M.

Po3zansiHymo pe3ynbmamu 9ocnidxeHb emicmy ma ghopM 3Haxo0KeHHs cusiuito y 8odi p. Temepis.
BcmaHoeneHo, wo cuniyiti Miepye nepegaxHo y po34UHHIl ¢hopmi, yacmka sikoi cmaHosums 68,3—98,4%
lioezo 3azanbHo20 emicmy. Po3duHHa ¢hopma cuniyito Ha 94,8-98,9% npedcmasneHa HelimparbHOK
¢hpakuiero, y cknadi KO repesaxaromb CriofyKu 3 MOMeKyrnspHo Mmacoro <0,2 k[a. IxHs uyacmka
cmaHosuna 97,8-99,6%. Mix macoro 3asuci i emicmom cuniujto y it cknadi HasieHul KopensuitHul
38’5130K. 3HauyeHHs1 KoeqpiyieHma Kopesnsayii 0nsi nPUOOHHO20 i MOBEPXHEBO20 20PU3OHMI8 CMaHo8UU
gidnogidHo 0,92 ma 0,55. BusierieHO CEe30HHI 3MIHU 8MiCmy PO3YUHEHO20 | 3asucrioeo Cuniuito, SKi
3anexamsb 8i0 po3sumky diamomogux eodopocmed.

Knro4voei cnoea: cuniyiti;, ¢popmu 3Haxo0XeHHs; 3asuch, MOMEKYAPHO-Macosull po3nodin;
p. Temepis.

CopepxaHue n chopmbl HAXOXKAEHUA KpeMHUA B BoAe p.TeTepeB

HAukas T. 1., XKexepsi B. A., JluHHuk I1. H.

PaccmompeHbl pe3ynbmamel uccriedogaHull codepxaHusi U ¢hopM HaxoxOeHUs1 KpeMHUsI 8 800e
p. Temepes. YcmaHO8/1eHO, YmO KpeMHUl Muepupyem MpeuMyujecmeeHHO 8 pacmeopeHHol ¢hopme,
0o komopol cocmasrnsem 68,3-98,4% ez2o obuwje2o codepxaHus. PacmeopeHHass hopMa KpeMHUs Ha
94,8-98,9% npedcmasneHa HelimparnbHOU ¢hpakyuel, 8 cocmase komopou rnpeobnadarom coeOuHeHUsI
¢ mornekynspHou maccol <0,2 k[Ja. Ux Oonss cocmaensana 97,8-99,6%. Mexdy maccol e3secu u
colepxaHueM KpeMHUs 8 ee cocmase cywjecmsyem KOppersyuoHHass ces3b. 3HavyeHus
KoagpbuyueHma koppensyuu Onss  APUOOHHO20 U MOBEPXHOCMHO20 20PU3OHMO8 cocmaessnu
coomeemcmeeHHO 0,92 u 0,55. BbisienieHbl CE30HHbIE U3SMEHEHUSI COOepXaHusi pacmeopeHHO20 U
83B8EUWEHHO20 KPEeMHUSI, Komopable ornpedensomcesi pa3sumuem 0uamomosbix sodopoced.

Knroyeeble cnoea: KpeMHul; QOpMbl  HaxoxXO0eHUs; 838ecb,  MOJIEeKY1gpHO-Macco8oe
pacripedeneHue; p.Temepes.

The content and coexisting forms of silicon in water of the Teterev River

Dyka T. P., Zhezherya V.A., Linnik P.N.

Results of investigation of the silicon concentrations and its coexisting forms in water of the Teterev
River were considered. It was established that silicon migrates mainly in dissolved state. The share of
dissolved silicon in water of the Teterev River is 68,3-98,4% of its total content. The relative content of
dissolved silicon in the composition of neutral fraction which was separated by the ion-exchange
chromatography method is 94,8-98,9%. The relative content of compounds of neutral fraction with
molecular weight <0,2 kDa reaches 97,8-99,6%. It was showed the correlation between the mass of the
suspended substances and concentration of silicon in their composition. Correlation coefficient values for
bottom and surface horizons of water were found to be 0,92 and 0,55 respectively. It was established that
the seasonal changes of dissolved and suspended silicon concentrations depend from seasonal features
of diatom population growth.

Keywords: silicon, speciation; suspension; molecular-weight distribution; the Teteriv River.
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CxiOHoesponelicbKuli HaujoHanbHUl yHieepcumem imeHi fleci YkpaiHku, m.Jlyubk

CYYACHUU rAPOXIMIYHUN PEXXUM PIYKU CTUP B YMOBAX
AHTPOIMNOINEHHOIro HABAHTAXEHHA (Ha npuknagi M. Jlyubk)

Knrodoei cnoea: 6aceliHoga cucmema, piykoai 800U, 2iOpoxiMidHi MOKa3HUKU, CO/1bo8UL
cknad piykosux 800, Oxepena 3abpyOHEHHS

NocTtaHoBKa npoGrnemu Ta ii 3Ha4YeHHA. 3pPOCTaHHA aHTPOMOreHHOro BrVBY B
mexax 6aceriHy p. CTup npmsBeno 4o akTuidauii pisHUX TpaHcdOopMaLiiHMX NPoLECIB,
3MiHM ekonoriyHoi cuTyauii. OcobnMBoi yBarn Ha CbOrofHi 3acriyroBye AOCIiAKEeHHS
BNMBY MIiCT Ha (OPMyBaHHA CTaHy [OOBKINNA B MeXax Uuiei 6acenHoBOi cuctemu.
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