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30JIb—T'eJTb-METO/I0I0 i3 3aCTOCYBAaHHAM 130IIPOIIAHOJTY, 1300yTaHOIy, OyTaHOJY i
iBoamMisoBOTO CIMPTY PiBHMX KOHIIEHTPAIlili CUHTE30BaHO cepittHi 3pasku SnO,.
BcraHoBIIeHO, IT10 3 TiABUINEHHAM AOBKUHY JIAHITIOTA BiAMOBiAHUX CIIUPTiB ab0
po3Mipy IXHBOI MOJIEKYJIN ILJIOIIA ITIOBEPXHi oieprKaHnX MOPoIKiB SnO, 3pocTae.
PenTrenogasoBuM aHaisoM BU3HAYEHO, ITIO B YCiX JOCIiKEHUX CIIMPTaX OJe-
peRyeTbea Kpuctandiuauit SnO, Tuny pytuiaa. Ha ITEM-3o6paskeHHAX CHUHTE30-
BaHUX 3PasKiB BUJHO YaCTUHKHU chepuuHOi a0o Maiixke chepuuHoi (hopmu 3 cepe-
IHiM posMipom mpubausuo y 15—40 uM, aKi yTBopooTs arimomeparu y 80—120
HM. 3aIIpOIIOHOBAHO MeXaHi3M IIepeTBOPeHb, 1110 BiI0yBaIOTLCSA IPU CUHTE3i cTa-
rymy(IV) okcuny is cranymy(II) xmopuay 3015—Teab-METOHOIO0.

The serial SnO, samples are synthesized by sol-gel method with using isopropa-
nol, isobutanol, butanol, and isoamyl alcohol of different concentrations. As
revealed, with increasing chain length of the corresponding alcohols or the size
of their molecules, the surface area of fabricated SnO, powders is increasing. As
determined by X-ray analysis, in all investigated alcohols, the rutile-type crys-
talline SnO, is obtained. As follows from the PEM images of synthesized sam-
ples, there are the spherical or nearly spherical particles with an average size of
15-40 nm, which form agglomerates of about 80—120 nm. The mechanism of
reactions, which occur during the synthesis of tin(IV) oxide from tin(II) chlo-
ride by sol—gel method, is suggested.

30JIb—TeIb-METOIOM C MCIIOJIHL30BAHUEM M30IPOIIAHO0JA, N300yTaHoIa, GyTaHoIa
¥ M30aMUJIOBOTO CIIMPTA PABHBIX KOHIIEHTPAIINMM CHHTE3UPOBAHBI CePUITHBIE 00-
pasiel SnO,. YCTaHOBJIEHO, YTO C YBEJINUYEHUEM JJIVMHBI I COOTBETCTBYIOITUX
CIIMPTOB WJIX pasMepa WX MOJEKYJbI IJIONIalb IIOBEPXHOCTU MHOJIyYAEMBIX IIO-
pomkoB SnQ, BospacTaeT. PeHTreHO()a30BHIM aHAJIU30M OIIPENEEHO, UTO BO
BCEX MCCJIEIOBAHHBIX CIUPTAaX MOJydYaeTcAd Kpuctajsandeckuit SnO, Tuma pyTu-
aa. Ha IIEM-uzo0pakeHusax CUHTe3NPOBAaHHLIX 00pas3I0B BUAHEI YACTUIIEI cde-
PUUYECKON MM HMOYTH cepuuyecKoir (GopMBI CO CpeIHUM pPasMepoOM HPUOJIU3U-
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TesabHO B 15—40 HM, KoTOpbIe 00pasyior arsiomepaTsl B 80—120 um. IIpenio:xken
MeXaHU3M IIPeBpaIeHnii, KOTOphble IPOUCXOIAT IpU cuHTe3e oKcuaa osoBa(IV)
u3 xjgopuzaa oyoBa(Il) 301b—Teab-MeTOIOM.

KarouoBi cimoBa: cranymy(IV) okcum, 30/1b—Telb-00p00JaeHHA, HAHOUYACTUHKH,
opraHiuHi coupTHu.

(Ompumano 22 aucmonada 2013 p.)

1. BCTYII

B HaniBOpoBiZHUKOBi# IMMTMPOKO30HHIN I'PYIIi 3 PEKOPIHOIO Ta30BOIO UY-
rausicTio (Sn0O,, ZnO, In,0;, WO,) Haiibiabllle IpaKTUUYHE BUKOPKUCTAH-
HA, SK YyTJUBUN MaTepiaj rasoBux ceHcopis, mMae cranymy(IV) oxcung
[1-4]. Ha napamerpu SnO, BIJINBAIOTh PO3Mip YACTUHOK Ta XapaKTep
3B’ A3KY MijK HUMU, CKJIAJ II0OBEPXHi, pO3Mip KpUCTAJIITIB i mop, muTomMa
mioia moBepxHi Tomro. CtabinbHicTh, YyTANMBICTL, CEEKTUBHICTL Ta
yac BiATYKY radoBUX CEHCOPiB MOKHA BapiloBaTHU IJISIXOM 3MiHM KOMK-
HOTO 3 ImepesiueHnx mapamMerpis. Buxogauu 3 1xoro, po3pobaeHHs i Bi-
OIIPAIIOBAHHS COPAMOBAHOTO CUHTE3y HalApiOHiImux mopoikiB SnO, 3
PO3BUHEHOIO IOBEPXHEIO € BaKJIMBOIO 3aaU€l0 IPU CTBOPEHHI Yy TINBO-
o MaTepiasy ra3oBUX CEHCOPiB.

OpHiero 3 PO3IOBCIOMKEHNX Ta e(PeKTUBHUX TEXHIK CUHTEe3y Hahmpi-
OHIIMMX YaCTUHOK IIEBHOTO PO3Mipy € 30Jb—TeJIb-TeXHOJIOTifA, MeTOAH i
OPUHOMU AKOI HOTEHIIIHHO 3JaTHiI COIPSIMOBYBAaTH CHHTE3 y OiK omep-
JKaHHA IIOPOMIKiB i3 3amaHMMm xapakTepucTukaMu. OIHUM 3 TaKuX
IPUHOMIB € 30JIb—T'eJIb-CHHTEe3a i3 3aCTOCYBAHHAM Pi3HUX PO3UNHHUKIB.

MeTo0 poboTu OyJI0 BiAIIpaIloOBAHHS METOAUKU 30JIb—T'eb-CHHTEe3U
HauapiOHiImMuX mopomikiB mamoposmipHoro cranymy(IV) okcuny 3 poas-
BMHEHOIO IIOBEPXHEI0 3 BOTHO-CIIMPTOBUX CEPEIOBUIII.

2. MATEPIAJIM TA METOIU JOCJAIAREHD

B pmamiii poboti Oysio cuHTe30BaHO KijabKa cepiiti 3paskiB SnO, 30Jab—
r'eJIb-MeTOIOI0 i3 3aCTOCYBAHHAM i30IPOMAaHOJy, i300yTaHoay, OyTaHO-
Jy Ta i30aMiJIOBOTO CIMPTY 34 HACTYIHHX 00’€MHHX CIIiBBiZHOIIIEHD
cuuprt:Boga: 0:100, 20:80, 40:60, 50:50, 60:40, 80:20, 0:100. dxs 1160-
ro HaBa:kKy cranymy(Il) xmopuny Kpucrajoriapaty po3uMHAIA B IIOIIE-
PenHbO MPUTOTOBAHUX CIIMPTO-BOAHUX PO3UMHAX IIJIAXOM MIEePEeMIiIry-
BaHHSA Ha BOAAHIiN Oami 3a Temmeparypu 353 K yupozos:x 30 xBuINMH.
Ilicna oxomom:xenns pH posunHiB moBoguan A0 7 JOZABAHHAM aMiakKy
KoumeuTpaiiii 25% , BHaCJIiOK Y0T0 YTBOPIOBABCS 30JIb OJIOB’ AHOI KHC-
JIOTH 3 HACTYIIHUM II€PETBOPEHHAM Horo B Oinuii renb. Omep:KaHUi I'elib
BUTPUMYBAJN Ha MOBiTPi BOPOAOB:K 48 roauu, a mMoTiM BigMuBaau Bij-
IIOBiJHMM CIIMPTOM [0 IIOBHOI BigcyTHOCTI siKicHOI peakiii ma Cl -ionwu i
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BucyIryBasu 3a remoeparypu 353 K. Ilami Bucymenuii reiab mposxapio-
Basii B MydenbHilt meui nmpu 773 K npoTrarom 2 ronuH, BHACIITOK YOTO
BiH ImepeTBOPIOBABCS Ha Oinnit ApiOHOAMCTIEPCHUHA TOPOIIIOK.

IMuromy maomnty moBepxHi (S,,,, M?/T') CHHTe30BaHUX 3pas3KiB BU3HA-
YaJii eKCUKATOPHOI0 METOA0I0 3a afcopOIliero mapu 6eH30y i po3paxo-
ByBaJsu 3a popmysoro (1). Iaa 1mporo 610KC 3 TOUYHOIO HaBasKkKoo0 SnO,
TIOMIIIIaJIN B eKCUKATOP 3 0eH30JI0M i Ko:KHI 15 XBUIMH 3BAKyBaJIu Ha
aHAJITMUYHUX Barax, JOKMW BiIXWJ MiK pesyJabTaTaMM IBOX IIOCJIiJZOB-
HUX 3BasKyYBaHb He nepesuIrnysasio 0,5% .

AgN ,S
S, =284 (1)

gcop6.MCGH6

Ie Ag — PiSHUIIA MacH HaBa’KKU MO i micaa HacuueHHA 6eH30J0M, T; S,
— 1Iomma MoJleKyJsn 6eHsoury, M%; N, — crana ABoraapo; Zeops. — Maca
HaBaxXKu Buxigmoro SnO,, r; M, cH, — MOJIADHA Maca 0eH30JIy, I'/MOJIb.

Poamipu i mopdosoritzo HAaHOYACTUHOK OAeP:KyBaHUX MOPOIIKIiB cTa-
Hymy(IV) okcuay BusHAUaJ M Ha IIPOCBITHOMY €JeKTPOHHOMY MiKpoc-
komi ITEM 125 K.

Hudpakrorpamm 3paskiB suimanam zHa mpumiaazi DRON 3M 3 Cuk,-
BunpominenHaMm (A = 1,54148 A).

ITapamerpu KpucTaaiuHOl I'PATHUIIL AJIS CHHTE30BAHUX 3paskiB SnO,
3HAXOIMJIN 34 CIIiBBiAHOIIIEHHAM (14 TeTparoHaJbHUX KOMipOK a = b):

1 Rr+E P

7 d @)
me h, k, | — ingexcu Minnepa; a Ta ¢ — craJi rpatHuIli; d — MiXKIIO-
IMIMHHA Bigmanab. 3HaUeHHA MIiMKILIOMIMHHUX Biggajell 3HaXOZMIN 3a
BioMUMU 3HAUYEHHSAIMY BperroBux KyTiB Ta MOBMKUHU XBUJiL PeHTreHo-
BOT'O BUIIPOMiHEHHS 3 JOIIOMOTIOIO CIeIiaJbHUX TabJaNIh, CKIAAeHNX Ha
nigcrasi piBuanua Byabpa—Bperra.

VYcepenuenuit 3a 00’eMoM po3Mip obgacTeil KOTepeHTHOTO PO3CiaHHA
(OKP) PenrrenoBoro BunpoMiHeHHA (PO3Mip KPHCTAIITIB) JOCTigHMX
3pasKiB y HAIPAMKY, MEPIEHAUKYJIIPHOMY [0 I'PYIIHX ILJIONINH 3 iHIEeK-
camu (hkl), pospaxoByBanu 3a IlleppepoBoio ¢popmyioo. Posmupensa
mikiB (B, pajn) po3paxoBYyBaJM IIiCJIA BUMIipPIOBAHHS IX IIMPUHU HAa IIO-
JIOBUHIi BUCOTH 3a Y oppeHoBoio (popmytoio. [IlupuHy miKiB Ha mMOJ0BUHI
iX BMCOTH BUB3HAYAJM 3a JTOIIOMOTOIO rayCCOBOI ¢GyHKIIII B cepemoBUIIli
Origin Pro 8.1.

3. PE3YJIbTATHU JOCJIIZKEHD TA IX AHAJII3

3a JaHMMM PEHTT'eHO(Aa30BOTO aHaJIi3y IIPM 3aCTOCYBaHHI ycix mocii-
MKEeHUX CIUPTIB Ofep:KyeTheA KpucTadivauit SnO, Tuny pyTu (3rigHo
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3 KapTKoio Ne 41-1445 crangaptroi kaprorexu JCPDS). Onepsxkani nu-
dpaxTorpaMu IpeacTaBeHoO Ha puc. 1.

PospaxoBaHi mapamMeTpu KpHUCTaNiuHOI I'PATHUIII Ta pOo3Mipu Kpuc-
TaJiTiB CMHTE30BaHUX 3paskiB SnO, HaBegeHO B Ta0OIMIII.

PesyabTaTin MmaTeMaTUYHOTO 00pO0IeHHA Au(pPaKTOrpaM CHHTE30Ba-
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Puc. 1. Iudpakrorpamu mopotkiB SnO,, 110 cuHTEe30BaHi B posumHax: 1 —
isompomnanoay; 2 — 6yTaHoay; 3 — isobyTaHosy; 4 — i30aMiJIOBOTO CIUPTY.

TABJINIIA. [TapamMeTpy KpUCTAJNIYHOI I'PATHUII CHHTE30BaHUX 3paskiB Sn0O,.

Crupr, mo MimxnmoniuaHa POSMiP Iap anerpu
3acTocoByBaBcdA | 20, rpan | . B, papx|kpucraiis, | IPaTHAIL, HM
1 CHHTeSY BimcTaHb d, HM - a p
26,30 0,339 0,015 9
Isompomanosa 33,65 0,266 0,014 10 0,479 0,318
51,55 0,177 0,015 10
26,50 0,336 0,011 13
Byranou 33,80 0,265 0,010 15 0,475 0,317
51,75 0,177 0,012 13
26,45 0,337 0,014 10
I306yTanox 33,70 0,266 0,012 12 0,476 0,320
51,65 0,177 0,013 12
. . 26,55 0,335 0,015 9
Isoiﬁ“’f“ 33,95 0,264 0,013 11 0,474 0,319
P 51,70 0,177 0,013 12

ITpumimka. CTaHgapTHiI 3HaUEHHA IapaMeTpiB KPUCTATIUHOI I'PDATHUIIL 3TiHO 3 KapT-
Koto Ne 41-1445 cranosaars [am]: a =b=0,474, ¢ =0,319.
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HuX 3paskiB SnO, (Tabu.) cBiguaTh, 110 KpUcCTaJIiTH 3paskiB SnO,, axi
CUHTE30BaHi B i30IIPOIIAHOJIi, MAaIOTh MEHIIII PO3MipHu, HijK 3pasKu, IO
CUHTe30BaHi B OyTaHoJi, i300yTanoJi Ta isoamizoBomy coupri. Tum me
MeHIII, yci Jocaimsxeni sapasku SnO, MaioTh PO3Mipu KPUCTAJIITIB, ITI0 He
IePEeBUMIYIOTEL 15 HM.

IlopiBHAHHA PO3paxOBaHMX CTAJUX I'PATHUIL 3 iX CTAaHZAPTHUMN
3HaueHHAMY (OuB. TabJi.) BKasye Ha Te, IO CYTTEBOI medopmalrii Kpuc-
TaJivHuX rpaTHuls SnO, He BigfOyBaeThCA.

3ajie;KHicTh TUTOMOI ILJIOIIi TOBEePXHi Bilg KOHIIEHTpAIlil coupTy, II10
3aCTOCOBYBaBCsA B XOJi CUHTE3y, BUBUAJU Ha IPUKJIALL i30IIpomaHoy
(ITIC). Ha pucyHKY 2 mIpeicTaBJIeHO 3aJIeKHiCTh INTOMO]I IIJIOIIIi ITOBEP-
xHi 3paskiB SnO, Bif cOiBBiZHOIIIEHHS CIIUPT:BOJA, AKA Mae XapakKTep
KpPHUBOi 3 MAKCUMYMOM, IO Ipunagac Ha cuiBBigmomienua 50:50. Came
i 06’eMHi coiBBigHOIIIeHHA Oyau oOpaHi A MOJAJBINNX JOCJIiIKeHb
BILIMBY OIPUPOAY CIIMPTY HA HapaMeTPHU OJeP:KyBaHUX 3pasKiB.

Ha pucyHKy 3 mpeacTaBiieHO 3HAUEHHS ITMTOMOI IIJIOIIi IIOBEPXHi
3paskiB SnO,, 1110 CHHTE30BaHi i3 3aCTOCYBAHHAM PO3TAIYKEeHUX CIIHUP-
TiB 3a PiBHUX CHiBBiHOINIEHb CIIMPT:BOJA, 3 AKUX BUIHO, 11O 3 IIiABU-
IMeHHAM MOBXKHWHU JIAHIIOTa CHOUPTY, abo posMipy Horo MoJeKyJiu,
ILJIOIITA IIOBEPXHi 0Zlep:KyBaHUX MOpoIIKiB SnO, 3pocTae.

CrupaBeIuBiCTL IILOTO BUCHOBKY ITiATBEPAUJIMN TAKOK i iHIIMi mocri-
MKEeHHA AK PO3Tay:KeHUX, TaK 1 Hepos3raJy:KeHuX CIUPTiB.

Tak, HampukJgan, 3pasku cranymy(IV) okcuny, 1110 CHHTE3yBaJINUCh B
izobyTanoi, Manu B 2,5 pasu OLIBITY IIJIONTY ITOBePXHi HixK Ti, 1110 ofe-
piKyBanIuch y OyTAHOJL BCiX MOCTimKyBaHUX KOHIIEHTpAIliil. A 3HaueH-
Ha S, TOpoIKiB SnO,, 1110 0epP:KyBaINUCh B OKTAaHOJIi, IePeBUIIYyBaJIN
Taki AJId CHHTe30BaHUX B OyTaHoJi mpubausuo Ha 30% .

Ha ITEM-306pakenHi 3paska SnQO,, 1110 cCMHTe3yBaBCA B i30mPOIIijo-
BOMY cumpTi (puc. 4, a), BUIHO YaCTUHKY chepuyHOoi abo Maitske chepu-
yHoi hopmMu posmipom mpubausuo 15—20 HM, AKi yTBOPIOIOTH arjome-
patu 100—-120 aMm. ¥ 6yTusoBomy ciupTi (puc. 4, 6) TAaKOXK OJIePIKYIOTh-

1] = 120
My i: 104
o w w0
b1 1]
*
I & + i
L n
(1] 2 §

10 40 Al ] 100 1]
Cninei ot [TCHAD loarporasoan BodyTanoa laoaminonani compy

Sy, mT

Puc. 2. 3ane:xxuicts nutomoi miorni mo- Pue.3. Ilutoma miomia moBepxHi
BepxHi SnO, Bix cmiBBimHOIMEHHS i30om- 3paskiB SnO,, 110 CUHTE30BaHi B pi-
POIIaHOJI:BOJA. 3HUX COUPTaX.
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Puc. 4. [IEM-306paskenus 3paskis Sn0O,, 1110 cuHTe30BaHi B isonpomanoti (a) ra
6yramoJi (6).

cA OKPYIJVIi YaCTUHKU, ajie OiJIbIIoro posmipy, mpubausuo 30—40 uwm,
IeAKi 3 AKUX YTBOPIOIOTH aryiomepaTtu podmipom 80—90 M.

4. UMOBIPHUM MEXAHI3M IEPETBOPEHb

VMoBipHUI MexaHi3M IepeTBOPeHb, ITI0 Bif0yBaEeThCA IIPU CHHTE3i cTa-
mymy(IV) okcupny is cranymy(1l) xmopuny 3016—Te/Ib-MEeTOA0I0, Ha HAIITY
IYMKY, BUTJISAIa€ HACTYITHUM UMHOM.

IIporec posunuenHs TBepaoro cranymy(Il) xmopuay B cmupro-BOAgHI i1
CYMIiMIi CYIIPOBOIMKYETHCS IUCOITiaIi€l0 COJIi:

SnCl,-2H,0 + CH,CH(OH)CH, —> Sn* + 2Cl™ + 2H,0 + CH,CH(OH)CH;. (3)

KoncranTy gucormiarii cnupris, Sk Bigomo, dexars Huxge 107, To-
MYy BOHU € BKpail CJIa0KUMU «KHUCJIOTaMU» — OiJbII CJa0KUMU B TOPiB-
HAHHI 3 BOJOIO.

Coupt B JaHOMY CUHTE31 BUCTYIIa€ HE TiIbKU AK PO3UMHHUK, a i TO-
MoOreHizaIiiiHui areuT, M0 cOopusde rigposisy Buxigmoro SnCl,. I'ixpo-
ais cranymy(Il) xaopungy B BogHOMYy posumHi npu pH =1,14-4,5 nepe-
0irae 3 yrBOpeHHAM IIPOMi’KHOI OCHOBHOI COJIi, IKY MOKHA IIPEICTaBH-
T AK CYMiIll KaTiOHiB Ta aHioOHiB:

Sn,(OH).Cl — [Sny(OH),** + [Sn(OH),CL]*". (4)

Bracaimok momaBanHsa posumHy amiarky pH cywmimri 3poctae, mpucko-
pOOYU TUM CaMUM IIBUAKICTH riaposisy. Ilpu mocArnenHi HelTpaJb-
HOI peakIlii cepeoBuIla, 3a IKOI IMBUAKICTD TipoJisy HaliBUINA, YTBO-
proeThea criouaTKy cranymy(1l) rizpokcun, 1o BisyasbHO BiqMivaeTbesa
BUNALIHHAM 0iux miaacTiBIliB, a motim cranymy(Il) okcuny murigpary:
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Sn(OH), > 5Sn0-2H,0. (5)

BunapoByBaHHS PO3SUMHHUKIB (CIUPTY i Boau) BigOyBaeThCA Ha cTa-
mii cymrimasa, a mepexig Sn(II) B Sn(IV) mae miciie mpu mpo:kapioBaHHIL
Ha moBiTpi 3a Temnepatypu 773°C:

SnO + O, — 2Sn0,,. (6)
TakuMm YmHOM, CyMapHa IIOCJiJOBHICTh II€PETBOPEHD BUTJISLAE TAK:

SnCl,-2H,0 — Sn,(OH),Cl — Sn(OH), — 5Sn0-2H,0 — Sn0QSnO0,. (7)

5. BUCHOBRKH

B mamiit po6oTi 30/1b-I'e/Ib-METOOI0 CHHTE30BaHO 3pasku ctanymy(IV)
OKCHJY i3 3aCTOCYBaHHSAM i30IIPOIIAHOJY, i300yTaHOIY, OyTaHOJY i i30-
aMiJIOBOTO CIUPTY 3a HACTYHIHUX 00’ €MHUX CHiBBiZHOINIEHD CIIUPT:BOAA:
0:100, 20:80, 40:60, 50:50, 60:40, 80:20, 0:100. BcTanosjaeHo, II10 B
ycix BUIIaAKaX OJeP:KYIOThCSI HAHOINCIIEPCHI IOPOIITKY KPUCTAIIUHOTO
SnO, TUIy pyTHUJI, PO3SMiPpH KPUCTAJTITIB SKOT0 He IIePEeBUIIYIOTh 15 HM.
Hait6inpmry miromnty moBepxHi (183 m?/r) MaroTs 3pasku Sn0,, 110 CHHTe-
3yBaJIMCA 3a YYaCTIO i30aMiJIOBOrO CHOHPTY IIPU CHiBBimHOIIEeHHI
cuuprt:Boga = 50:50; aas i300yTHI0BOTO, i30MPOMiIOBOTO CIUPTY HPHU
aHAJOTiYHOMY CHiBBiZHOIIIEHHI TMTOMA IJIOIA ITOBEepXHi cKiIazaaa 135
i 80 m?/r BigmosizmO. S,,, 3pasKiB, IO OJeP:KYBANNCA V GYTHIOBOMY
cnupri, He mepeBuIyBana 50 M?/r.

OnepskaHi eKcIepuMeHTAJbHI JAaHiI CcBifyaTh IIPO BIJIUB CTPYKTYPH
(ZIOB:KUHU JIAHITIOTA, PO3MIiPY MOJIEKYJIN) 3aCTOCOBAHNX COUPTIB HA IU-
TOMY ILJIOIIMY IIOBEPXHIO OJep:KyBaHuX 3paskiB Sn0, Ta posmipu iioro
YaCTHUHOK, AKi B HOJaJIBIIIOMY MOJKHA BapiloBaTu migm6opoM BimmoBigHO-
'O PO3UMHHUKA.

3 YOTHUPHhOX AOCTiAKYBAHUX CIMPTIB JHUIle i300yTaHOJ Ta izoamio-
Buii cnupT 3a0e3meuyioTh YMOBHU A (OopMyBaHHsS IMOpoInKis SnO, 3
KpHCTAJiTaM1 HAHOMETPOBOT'O PO3MIipy i MMTOMOIO ILJIOINEI0 IIOBEPXHi
6inwire 100 m?/r, 110 € HeOOXiTHOIO YMOBOIO AJI CTBOPEHHS BUCOKOUYT-
JUBUX IIapPiB ra30BUX CEHCOPIB.
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