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Abstract. Water silvering is a kind of
antiseptic purification, but without the use of
harmful chemicals - in this case pure natural
silver, which is put into the water for a while, acts
as an antiseptic. The fundamental difference
between this method and others is that the
treatment of silver makes water not only safe (it is
proved that silver ions kill the vast majority of
harmful microorganisms), but also useful.
According to official medical research, "silver"
water  improves metabolism,  strengthens
immunity, promotes the treatment and prevention
of various diseases (such as diseases of the
digestive system, bronchi, lungs, as well as for the
treatment of burns and skin diseases) and
improves overall well-being. Nowadays a wide
range of devices for production of "silver water"
is produced. However, many of them have a
complex design consisting of many elements, and
therefore have low reliability and high cost. In this

regard, it became necessary to continue the work
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Amnoranisi. IlocpibmeHHss Boau - 1ie
PI3HOBUJ aHTHCENITUYHOTO OYMILEHHS, aje 6e3
BUKOPUCTAHHS LIKIJUIUBUX XIMIYHUX
mperapaTiB - B poJii aHTUCENTHKA B JaHOMY
BUIAJKy BHUCTYMAa€ YUCTE MPHUPOAHE Cpidiio,
AK€ CTaBUThCS Y BOAY Ha JEsIKUN dac.
[IpuHMIIOBa BIIMIHHICTD JAHOTO CIIOCOOY Bij
IHIIUX TIOJIATA€E B TOMY, IO 00poOKa cpibiom
pOOUTH BOJlYy HE TIJIbKU OE3MEUHOIO (I0BEACHO,
mo 10HM cpibaa BOMBAIOTH  AOCONIOTHY
OUTBLIICTh NIKIJIMBUX MIKPOOPTaHi3MiB), ae 1
KOPHCHOIO. 3riIHO 3 JaHUMHU OQIUIHHUX
MEAWYHUX  JOCTiKeHb, '"cpibHa"  Boga
MoKpatye oOMiH peYOBHH, 3MIIIHIOE IMYHITET,
crpusie JIKyBaHHIO 1 MpO(INaKTULl PIZHUX
3aXBOPIOBaHb (HAMPHUKIIA]] 3aXBOPIOBAHb OPraHiB
TpaBJICHHS, OpOHXIB, JIETEHIB, a TaKOX JJIs

JIKyBaHHsS OIKIB 1  3aXBOPIOBaHb IIKipH) 1

MOKpAIIly€ CAMOMIOYYTTS B LILJIOMY.



ISSN 2311-1100
on improving the devices for saturation of

water with silver ions. The paper presents a
reliable, relatively inexpensive device for
producing silver water. With respect to the analog
circuit, optimization was performed, which
consisted of replacing five transistors with their
analogs - more reliable devices. This made it
possible to increase the reliability of the
developed device as a whole. To test the
performance of the developed device, a
simulation of the device schematic in Proteus was
performed, which showed the good functioning of
the device

CC-BY-NC
B Ham dyac BUIIYCKA€THCS IIMPOKUM

ACOPTUMEHT MPHUCTPOIB VIS OJICPKaHHS «CpiOHOT
Boam». Ilpore Oarato 3 HUX MAalOTh CKIAIHY
KOHCTPYKIIIO, IO CKJIAMA€eThcst 3 Oe3miui
eJIEMEHTIB, a OT)KE€ MalOTh HU3bKY HAIIMHICTSH i
BHCOKY BapTiCTh. Y 3B’S3Ky 3 IIUM 3 SIBUJIACh
HEOOX1IHICTb MIPOJIOBKEHHS pobiT 3
YAOCKOHAJICHHS MPUCTPOIB AJII HACHYCHHST BOJIU
iomamu cpibra. B poboTri mpeacraBieHO
po3po0eHnii HamIMHWK , TOPIBHSHO JEHICBUN
MPUCTPIN I oJiepkaHHSA «cpiOHOI Bogam». Ilo
BIJTHOIICHHIO JI0 CXEMHU aHaJIora IPOBEICHO
OITUMI3AIlI0, sKa I[ojsdrajga B 3aMiHl II'ATH
TPAH3UCTOPIB Ha iX aHAJIOrd — OUIbII HaiHHI
npwiaan. lle mamo MOXKIMBICTH 30UIBIIUTH
HAJIMHICTh PO3POOJICHOTO TMPHUCTPOIO B IILIOMY.
Jlist mepeBipKH Mpane3gaTHOCTI po3pOOIICHOTO
OpUCTPOIO  Oyllo MPOBEACHO  MOJEIIOBAHHS
MPHUHIIMIIOBOT CXEMHU TPUCTPOI0 B Mporpami
Proteus, sxe mokasano no0pe (yHKIIOHYBAaHHS

HPHUCTPOIO.

Keywords: Bona, cpibio, eneKTpoIH, iIMITYJIbCH, 1101, TPAH3UCTOP.

Section: Instrumentation, Sensors, and Measurement

Introduction. Cpi6io, 6e3 cymMHIBY, caMa JpEBHS 3HE3apaKyBaJlbHA PEUOBHHA. 3 HE3amaM'iTHUX

4aciB JIIOAN BUKOPHCTOBYBAJIA HOro aHTUCENTHYHI BIIACTHBOCTI I OUMIICHHSA BOJHW, 3arO€HHS paH i

aikyBaHHs XBopoO [1, 2]. Cpi6o 3ry0HO 11i€ Ha OUIBLIICTh MIKPOOPTaHi3MiB 1 He Ma€ MOOIYHUX e(eKTiB.

Cpibr0 € crpaBKXHBOIO OTPYTOI JyIsi OakTepiid, B 1750 pa3iB mepeBeplIyroun 3a CHUIIOK Jii KapOoIoBy

KHcIoTy 1B 3,5 pa3y cyiemy. CpiOHa Boga BOMBae MikpoOu HaBiTh Kpartiie 3a xjop [3]. [Ipu npbomy mMoxHa

He OosTHCs niepeno3yBanHs. biaropoaauii MeTan abCONMFOTHO HEIIKIUTMBUH IS TIEUYiHKH 1 HUPOK.

I[OCJ'IiIL)KCHHSI BYCHUX MPOACMOHCTPYBAJIX, 10 AKTUBHHUM IIOYAaTKOM € HC aTOMHU, a 10HH cpi6J1a.

EdexTuBHiCTh OakTepUIIUIHOL [T METaTy MOSCHIOETHCS 3/IaTHICTIO MPUTHIYYBAaTH PoOOTYy QepMEHTy, 3a

JIOTIOMOT 010 SIKOTO 3a0€31evy€eThCsl KUCHEBHI 00MIH B TPOCTUX opraHizMax. ToMy MIKpOOpraHi3sMu r'MHYTh

Copyright: © The Authors Licensee: This work is licensed under the Creative Commons Attribution License



ISSN 2311-1100 CC-BY-NC
y MIPUCYTHOCTI 10HIB cpibiia yepe3 MopyIIeHHs KIITHHHOTO TUXaHHS, HEOOX1THOTO IS iX KHUTTETISUTBHOCTI

[4].

JKonna Bimoma XxBOpoOOTBOpHA OaKTepisi HE BI)KUBE Y MPUCYTHOCTI HABITh MIHIMAJIbHOT KUIBKOCTI1
cpibna, 0cobIMBO B KONOiqHOMY cTaHi. [Ipy mboMy criekTp Jii KOJIOITHOTO cpibiia mommproeThes Ha 650
BUIB OakTepiil (Ut MOPIBHSAHHS - CIEKTP Jii Oyab-1KOro antu6ioTHKa - nmie 10 BuaiB 6akTepiit).

[ToxazaHHs 10 3aCTOCYBaHHSI PO3YMHIB cpiOIIa ayxe mupoki [5-9]. Lle 1 3axBoproBaHHS HOCOTJIOTKH,
OpOHXIB 1 JIETEHIB; 3aXBOPIOBAHHS IIKIpW (FOHAIBKI Yrpi, TPUOKOBI YpaKeHHS IIKIpH, OMIKH, MPOCTY IHI
BUCHITaHHS HA MIKIpi, YKyCH KOMax); Horane (yHKIIOHyBaHHS HATHUPKOBUX 3aJ103; PEBMATOITHUI apTPUT;
Ypa)KeHHS CTPIYKOBUMH 1 KPYTJIMMU YepB'sIKaMu; iH(EKIii CTaTeBUX HUIAXIB.

Objective. PoboTa npucBsueHa po3poOIli HPHUCTPOIO ISl HACHYCHHS BOJW 10HAMH cpiOiia, sIKUi
Ma€ BHMCOKY HaJlIHICTh 1 HEBEJIUKY BapTiCTh.

Materials and methods. ITpononyeTbcs mpuCTpiii Uit HACHYEHHsI BOW ioHamu cpibia. [TpuHimn
i1 10HI3aTOpiB Cpi0iia OCHOBAaHHUIN Ha €JIEKTPOJITHYHOMY METO/Ii - MMPOITyCKaHi CTPyMy 4epe3 OMyIIeHi B

BO/y cpiOHI enekTpoau. Kinbkicts cpibia M, 10 po34nHUIIOCS, B MiJirpaMax MOXHA ITiIpaxyBaTH 3a (OpMyJIor0:

M=1,1181TK,

ne | — BenmuumHa cTpymy, SIKAN TpOTiKae depes enekTponau, A; T - yac mpoxo/pkeHHs CTpyMy, c; K - koedimieHT,
SIKUH [Tt TATHOBOT BOJM TOopiBHIOE (,9.

Cxema mipucTtporo HaBejieHa Ha puc. 1. s paspoOku TPHUCTPOIO JUIsl HACHYEHHS BOJIU 10HAMU
cpibna OyB BuOpanuii ananor [10]. [To BigHOMEHHIO M0 cxeMu anaiora [10] B po3poOieHiit HamMu cxemi
Oyno 3pobneHo 3aminy Tpansuctopis KT361I' (VTI1, VT3) Ha ix ananoru — tpansucropu BC807-16, a
takox 3aminy TpansucropiB KT361T (VT2, VT4, VT5) Ha ix ananoru — tpansucropu 2N1711.
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Puc.1. IlpuHiunosa cxema npucTporo
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MynbTHBiOpaTop Ha Tpurepi DD1.1 ciyxuTh reHepatopom, 1o 3aaae. Yactora HOBTOPEHHS

HOTO IMITYJIBCIB 3QJICKUTH BiJl HOMiHAJIB efeMenTiB JaHoriB R3C1 1 R4C2, ski 3agatoth vac. Pesuctopu
R1 1 R2 nume 3anmo6iraroTh nepeBaHTa)XKEHHIO BUXO/IIB TPUTepa pO3PpsAIHUM CTpyMoM KoHaeHcatopiB Cl 1
C2 i Ha 4aCTOTY HE BILTUBAIOTb.

HInapyBaricTh iMITyNIbCiB (B TaHOMY BUIIAAKY IPUOIU3HO JOPIBHIOE TBOM) HISIKOi POJIi HE Tpae i
MOke OyTH OyIb-sKOI0, TaK K Tpurep DD1.2 3MiHIO€ CBili CTaH TUIPKM B MOMEHT 3MiHM HU3bKOTO PiBHS
Ha paxyHKOBOMY BXO/ii BUCOKUM. TOMy TpUBaIiCTh IMITyJIbCIB Ha BUXxojaax Tpurepa DD1.2 3apxau
3aJMIIAETHCS B TOYHOCTI PIBHOIO TPUBAIOCTI May3 Mi>K HUMH.

JIBi mpoTtuazHi iMITyIbCHI MOCTIOBHOCTI, 110 3HIMAIOTHCS 3 IIUX BUXO/IIB, YIIPABISIOTh
KOMyTaTopoM Ha Tpan3uctopax VT1-VT4, skuil nepioInYHO 3MIHIOE HAIIPSIM CTPYMY, 11O MPOTIKAE Yyepe3
3aHypeHi B BOJy CpiOHI el1eKTpoau. 3MiHa HAMPSAMY CTPYMY uepe3 eleKTpoId HeoOXiIHa Ui PIBHOMIPHOT
ix Butrpatu. Ctpym crabinizoBano Tpanzucropom VT5. 3pa3koBuM ist cTablmi3aTopa CIIy>KUTh MpsiMe
N IiHHS HANpyTu Ha cBitinomioni HLI1.

JKusnsate npunan Big ranpBanignoi 6atapei GB1 nanpyroro 9 ... 15 B abo Bix 30BHIIIHBOrO JpKepena (depes
pos'em X2). lionu VD1 i VD2 apromMaTH4HO NEPEMHUKAIOTh TIPUIIAJ Ha T€ 3 JDKEPE, Harnpyra sKoro Ouibira. Bonu
K 3aXUINAIOTH BiJl IOMHJIKOBOI MOJIIPHOCTI HAIIPYTH JKUBJICHHSI.

[MpucTpiii 3i0paHo Ha MOKa3aHii Ha prc. 2 OJJHOCTOPOHHIHN IPyKOBaHil miarti. Bukopucrano peaucropu

MJIT- 0,125, xonunencaropu C1, C2 - K53-4, K53-10 abo iHI1 OKCHHI 3 MMM CTpyMOM BUTOKY, C3 - OKCHIHUI
Oyab-sikoro tuny, Hanpukian, KS50-35. Bumukau SA1 - [1/19-2, poszerku X1, X2 - OHII-BI™-5-16.
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Puc.2. JIpykoBaHa 1uiata: a - CTOpOHa MPOBIIHUKIB; O - CTOPOHA yCTAaHOBKH KOMIIOHEHTIB
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Tpumau enekTpoiB sBJsie cO00I0 "MIACTUHKY" 3 OPraHIYHOTO CKJIa TOBIIMHOIO 4 ... 6 MM,
Ha Ky 3 JIBOX CTOPiH HAKJIE€Hi IUIACTHHH TUIOMIEIO MpUOIM3HO 1o 1 cM? 3i cpibia (YMCTOro TeXHIYHOTO
a00 10BeMpHOro HalBUINOI TPoOH). MicIis naiKu 10 IIaCTHH-EIEKTPOIiB CIIOTYYHHUX IIPOBO/IIB TOBHHHI
3HAXOJIUTHCS BHIIE PiBHS BOIM.

3i0paHy miaTy MOMILIAIOTh B KOPIYC BiIMOBITHUX PO3MIpiB. Y HHOMY MOKHA PO3MICTHTH
1 O6arapeto GBI1. Ilpu HanmaromkeHHI TPHUCTPOIO MiA0ipKo pe3uctopa R10 BCTaHOBIIOIOTH CTPyM B
JaHI031 enekTpoaiB piBHUM 16 MA. IIpu TakoMy CTpyMi POAYKTUBHICTD MpUIaRy - | MI pO3YHHEHOTO
cpibsa B XBWJIMHY. 3HAIOYH ii Ta 00CAT BOAM B MTOCYIMHI, HEBAKKO OOUMCIUTH MOTPIOHY ISl OTPUMAHHS
0a)xaHo1 KOHILIEHTpAIIil MeTaJly TPUBAIICTH 0OPOOKH.

Jns mpurotyBaHHs "cpiOHOT Boau" MOTPIOHO MOMICTUTH €JIEKTPOJIU B BOAY 1 BKIIFOUHTH
xuBJIeHHs. HopMasibHUil mpoliec CynpoBOKYETHCS MUTOTIHHSM CBITJIO/A10/1a; IPU BiJCYTHOCTI BOJH,
po3psipKeHil 6aTapei abo HaaMIPHO BEJUKIM BIJICTaHI MIXK €JIEKTPOAaMH CBITJIOION TOPUTH ITOCTIHHO.
TpuBamicte poOOTH TpWIIAAYy BHU3HAYAETHCS HOro mpoayktuBHIicTIO (1 Mr / xB), o0'emom Bomu i
HEOOX1THOI KOHIIeHTpalierw. Hanmpukinan, npu koHmeHTpaiii 20 Mr / J1 1 oqHOMY JIITpi BOJU HEOOX1THO,
o0 amapat npamroBaB npotsrom 20 xB. Ilicas 3akiHYCHHS [BOTO Yacy KUBJICHHS CIIiJ BIIKITIOYHTH,
SJICKTPOIM BUMHSATH 1 CIIOJIOCHYTH YKCTOKO BOJIOK0. [IpUroToBaHy Boy NepeMilliaTH i MOCTaBUTH B TEMHE
MicIie Ha 4 TOJAWHH, TICIISl YOT0 BOHA CTA€ MPHUIATHOO JI0 BYKHBAHHSI.

[Ipane3naTHicTh po3po0sIeHOT cxemu OyJia mepeBipeHa B mporpami Proteus 7.7 SP2 (puc. 3).
JlocimipkeHHS TIoKa3ainu A00pe PyHKIIOHYBAaHHS CXEMHU.
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Puc.3. Monens mpucTporo A HACHUEHHs BOAM 10HaMmHu cpibna B Proteus
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CpiOHa Boga moBHHHA 30epiraTucs B TEMHOMY MICIIi, OCKUIBKM Ha CBITJIi Cpi0JIO YOPHIE 1 BUTIAIA€ B

ocaj. B mporieci excrutyarartii e1eKTpou TaK0X YOPHIIOTh Yepe3 OKUCIICHHS, aJie 1Ie He MMO3HAYAE€ThCS Ha
npoiieci cpibsenns Boau. Bopa, sika miggaBansacs MpOMHUCIOBOMY OYHMIIICHHIO (XJIOpOBaHa 1 1H.), MTOBHHHA
OyTH mornepeaHbo BiadiapTpoBana (Hanpukiai, yepes ¢uibtp "Jxepeno” uu iHmmit noaioHui GinbTp) ado
BIZICTOSIHA IPOTSITOM JEKUIBKOX TOAMH JUIst BUAaieHHs xjopy. "CpiOHa" Boja He mijuiarae KUul'ITiHHIO, SIKE
MEePEBOANTH CPi0iI0 y i310J0TIUHO HEAIIOUY popMy.

Conclusions. B po3po0iieHiii HaMu cXeMi MPHUCTPOIO IS HACHYCHHS BOJIW 10HAMH cpidiia y
HOPIBHSHI 31 CXeMOI0 aHasiora OyJio 3poOiieHo 3aminy Tpan3ucropiB KT361T (VT1, VT3) Ha ix aHaioru -
tpanzuctopu BC807-16. ¥V nopiusHi 3 Tpanzuctopom KT3611" tpanzucrop BC807-16 mae 6inbin BUCOKY
NOTYXHICTh po3citoBanHs kKonektopa (0,25 Bt mportu 0,15BT). Takoxk B po3poOieHiit Hamu cxemi OyIio
3pobsiero 3aminy Tpamsuctopie KT315T (VT2, VT4, VT5) na ix ananoru — tpansucropu 2N1711.
Tpanzuctop 2N1711 y nopiBHsHi 3 Tpansucropom KT3 151" mae 3Ha4HO OLIBITY MOTYXHICTH PO3CIFOBaHHS
konektopa (0,8Btr mporm 0,15BT). 3poOiieHi 3aMiHM Jaid MOXKIUBICTh MiABUIIMTA HAIIHHICTH
PO3p0O0IECHOTO MPUCTPOIO ISl HACHYCHHS BOJIM 10HAMU cpibJa.

MopentoBanHs poOOTH PO3pPOOJIEHOT CXEMHM TPUCTPOIO JJIsi HACHMYEHHS BOJIM 10HaMH cpibiia B
nporpami Proteus mokasano qo0py mpare31aTHICTh CXEMHU.
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