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Pe3rome. [ nnoxnopur Hatpus, Ipou3BOAMMBIA Ha ycTaHoBKe Tumna «[ TIXH»
3A0 «bencrpoiitexnonorus» (r. Munck, Pecnyonmka bemapycs) ¢ 6e3anadparmen-
HBIM PEAKTOPOM, U aHOJUT HEHUTPaJIbHbBIN, MPOU3BOJAUMBIA HA YCTAHOBKE TUMA «AK-
Bamen» YII «AxBarnpudop» (r. 'omens, PecnyOnnka Bemapycs) ¢ auadparmMmeHHBIM
pE€aKTOpOM, MOXHO IPHUMCHATH OJIA 066333pa}KI/IBaHI/I}I IUIaBaTEIbHBIX 0aCCEMHOB.
enbto maHHOM pabOTHI ObLIa pa3pabOTKa TEXHOJIOTHU 00e33apaKUBaHUs BOJIbI I1J1a-
BaTEJIbHBIX OacCerHOB ACTCKOTI'O, O3A0POBUTCIBHOIO M CIIOPTHBHOI'O HA3HAYCHHA
AHOJIUTOM HCﬁTpaHBHLIM M IIPOBCPKa KadyeCTBa ,Z[CSI/IH(bCKHI/II/I IUIaBaTEeIbHBIX Oac-
CEHHOB THIIOXJIOPUTOM HATPpUA U aHOJIMTOM HCﬁTpaHBHBIM. B peE3yIbTaTC UCCICOAO-
BaHWI yCTaHOBJIEHA pabouas /103a Ae3WH(PEKTaHTa C y9eTOM XJIOPHMOTPEOHOCTH BO-
b1, KOTOpasi ooecrneunBaeT OMOIUAHYI0 3 (HEKTUBHOCTD U COAEPKaHUE OCTATOYHOTO
xJiopa B Boze OacceiinoB. [locne ne3nHdekuu BoAbl aHOTUTOM HEUTpaibHBIM OHO-
UIHBI 3)(EKT U copepkaHne 0CTaTOYHOTO XJI0opa B BOJIE OTMEUCHBI OOJIbIIE, YeEM
I10CJIC I[GBI/IH(I)GKI_II/II/I TAIIOXJIOPUTOM HATpUs, 4YTO CBA3AHO C Cl)I/ISI/IKO-XI/IMI/I‘-IeCKI/IM
COCTaBOM aHOJIUTa HEWTpaiabHOro. JlobaBneHue pacTBOpa aHOJUTAa HEUTPAIbHOIO B
BOAY HC HM3MCHICT pH BOAbI U YBCIMYHBACT €€ OKHCJIMTEIIbHO-BOCCTAHOBUTEJILHBIN
IIOTECHIHAJ, 4YTO SABJISICTCA HCO6XOI[I/IMI>IM YCII0BHEM Ka4eCTBEHHOM ,Z[CBI/IH(I)CKHI/II/I.
[Ipumenenue ne3MHOUITUPYIONIUX PACTBOPOB TMIOXJIOPUTA HATPHUS U aHOJIUTA HEW-
TPpaJIbHOT'O oOecrieunuBaeT Ka4CCTBCHHYIO I[CBI/IH(I)CKHI/IIO BOJbBI IIJIaBATCIIBHBIX Oac-
CEMHOB.

KiaroueBble cjioBa: 6acceiiH, ne3uHGEKIMs, dJIEKTPOIN3, AICKTPOXUMUYECKas
AKTUBalW:A, TUIIOXJIOPUT HATPUA, AHOJIUT HCﬁTp&JILHBIfI.

Abstract. Sodium hypochlorite, received by means of «GP@be- appara-
tus, having no diaphragm reactor, of the closeut{siock company «Belstroytechno-
logya» (Minsk, Republic of Belarus) and neutral Isteg received by means of
«AQUAMED»-type apparatus, having diaphragm reaocbvbrthe unitary enterprise
«Aquapribor» (Gomel, Republic of Belarus) is poksio apply for swimming pool
disinfection. The aim of this study was to devedofechnology of water treatment of
the sport, sanitation and children swimming pooihweutral anolyte and to check
the quality of swimming pool disinfection with sadn hypochlorite and neutral ano-
lyte. The received results of the investigationvebd, that the working dose of the
disinfectant was established in view of the watdoine requirement, which pro-
vides the biocidal efficiency and the contentsha tesidual chlorine in water of the
swimming pools. After disinfection of the water wmeutral anolyte the biocidal ef-
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fect and the contents of the residual chlorine atewvwere noted more, than after dis-
infection with sodium hypochlorite that is connetteith neutral anolyte physical
and chemical structure. The addition into the watareutral anolyte solution has not
changed pH of water and has increased its reda@apal, that is a necessary condi-
tion of qualitative disinfection. The applicatiom odium hypochlorite and neutral
anolyte disinfectants provides a proper disinfecobdswimming pools water.

Anpec Aasi KoppecnonaeHumu: PecnyOiuka
benapycs, 1210023, r.Butebek, mp-t Dpynse,
27,Burte0ckuii TOCy1apCTBEHHBIN METUITNHCKHMA
YHHUBEpPCUTET, Kadeapa oOmieil TUTUeHbl U IKO-
aoruu. - Yepkacosa O.A.

BaxxHol 3amauell B miiaBaTeNbHBIX OaccelHax sIBIETCS OOECleYeHUe CaHu-
TapHO-TUTMEHUYECKOro pexkuma. Jlig npoduinakTuyeckoi oOpabOTKH BOJIbI, TOMe-
IeHUH 1 000pyJ0BaHUsI B IJIaBaTENbHBIX OacceilHax kak B PecryOnuke benapychs,
TaK U 32 pyOex oM IIUPOKO MPUMEHSIOTCS XJIOPCOoAepKAIIUe COSAUHEHUS, TOTyYeH-
HbIC XMMHUYECKMM IyTeM (XJOpHAs W3BECTh, THUIOXJIOPUT KalbLUs HEHTPaIbHBIH
MapKu A, TUIIOXJIOPUT HATpusl TEXHUUECKUi Mapku A u b, ximopamuH, nonuzaes, cia-
BUH H J1p.) [1-4].

[Tpu BBIOOpE NE3MHGUIUPYIOMINX CPEICTB MPEANOYTCHUE OTMACTCS CPEICT-
BaM, 00JIQAIOIINM IIIUPOKUM CIIEKTPOM aHTUMHUKPOOHOTO JACHCTBUS, MAJIOH TOKCHY-
HOCTBIO, JUTUTEIILHBIMUA CPOKAaMHU HCIIOIB30BAHUS, MEJIEHHBIM (DOPMHPOBAHUEM pe-
3UCTCHTHBIX BapUAHTOB MHUKPOOPTaHW3MOB, HU3KOW arpeCCHBHOCTHIO MO OTHOIIIE-
HUIO K MaTepuaiam, 3KOJIOTHIECKOW 0€30MacHOCThIO, CTAOUIILHOCTRIO MPU XPAHCHHUH
U TPaHCIIOPTUPOBKE, HU3KOW CTOMMOCTHIO [5]. B Hacrosiiee Bpemst ImyTeM 3JIeKTpo-
JM3a ¥ 3JEKTPOXUMUYECKON aKTUBALIMKA BOJAHBIX PACTBOPOB MOBAPEHHON COJIHU MOTY-
4yeHbl 3P PEKTUBHBIC, SKOJIOTUUECKH YUCThIE U TOKCUKOJIOTMYECKH Oe30macHbIe XJI0p-
cozepxkanme 1e3MHPEKTaHTbl - TUIOXJIOPUT HATPUsSl U aHOJUT HEUTpalbHBINA, KOTO-
pble IPUMEHSIOTCS TS Ie3MH(EKIMU BOJIbI IIaBaTeIbHBIX O0acceliHoB [6]. Ouu 00-
JafalT BBICOKMM OaKTEpULIMIHBIM, (YHTULIUIHBIM, BHUPYJIOUUIHBIM 3(PdeKToMm,
HU3KOW KOPPO3MOHHON M IECTPYKTUBHON aKTUBHOCTBIO MO OTHOIICHUIO K U3/CIIUSIM
U3 Pa3InYHbIX MaTepuajoB [5,7-11,12].9k0J0ru4HOCTh PACTBOPOB 00YCIIOBICHA MX
€CTECTBEHHBIM CBOWCTBOM CaMOIIPOM3BOJIBHO PEAKCHPOBaTh 0€3 00pa30BaHUs TOK-
CUYHBIX COEAMHEHUI-KCEHOOMOTHKOB. CIOCOOHOCTh pacTBOPOB JErpagupoBaTh B
teyeHre 5-10cyTok 10 MCXOTHOTO MPOAYKTa — MUHEPATU30BAaHHOM BOJIbI, HE TPEOy-
eT UX HeUTpaM3aIiy Iociie Ncnoiib3oBanus [9)].

Kpome Toro, B mpoiiecce MupoKOro NpakTHYECKOro UCMOIb30BaHus ObUIO 00-
Hapy>KEeHO, YTO MPUMEHEHUE aHOJIMTA BMECTO XJIOPA CIIOCOOCTBYET OBICTPOI OUMCTKE
(GUIBTPOB OT MUKPOOPTaHU3MOB, KOTOPbIE OOBIYHO >KUBYT M PA3MHOXKAIOTCS MO
CJIOEM JKHPOBBIX M OCIIKOBBIX OTJIOKEHHI Ha (UIbTpyromeM mMatepuaie [13].

['MMOXJIOpUT HATpUSl U AHOJUT HEUTPaNbHBI COOTBETCTBYIOT HOPMATHUBHBIM
nokasaressiM Oe3omacHOCTU U A3PGEKTUBHOCTH AE3WH(DEKIIMOHHBIX CPEACTB IS
o0e33apakMBaHUsl BOJIbI, TOMEIICHU M 000pYyJ0BaHUS IJIaBATENIbHBIX OAaCCEMHOB,
cornacHo TpedoBanusM CanlluH 2.1.2.10-39-2002PacTBOphl HE OKa3bIBAIOT TOKCH-
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YECKOTO JCHCTBUS HA OPTaHMU3M, OTHOCSTCS K MaJOOIMAaCHBIM XUMHUYECKIUM COCTUHE-
Husm (4 kinace omacHoctu mo 'OCT 12.1.007-76) puaaroT Boje HUACAIbHYIO MPO-
3payHOCTh, HE PA3PaKatOT KOXKY U TJia3a, YMEHBIIAIOT BbIJEICHUE XJIOpa B BO3YX
HaJI MOBEPXHOCTHIO BOJIbI B Oacceiine [13-16].

['unoxnoput Hatpusi, Npou3BOAUMBIN Ha ycTtaHoBke Tuna «ITIXH» 3A0
«bencrporitexnonorus» (r. Munck, Pecnybnuka benapycs) ¢ 6e3auadparMeHHBIM
PEaKTOPOM, U AHOJUT HEUTPAIbHBIN, TPOU3BOAUMBINA HA YCTAHOBKE THMA «AKBaMe1»
VII «AxBanpubop» (r. ['omens, Pecniyonmka benapychb) ¢ nuadparMeHHBIM peakTo-
POM, MOXKHO TIPUMEHSITH JIsI 00€33apaKWBaHMs TIaBaTEIIbHBIX OacceHoB. OqHAKO,
pabouas mo3a, 6akrepunumaHas 3h(PEKTUBHOCTh W BIUSHHUE HA KAa4eCTBO BOJBI Oac-
CEHHOB JJAHHBIX PACTBOPOB JI0 HACTOSIIIETO BPEMEHH U3Y4YEeHBI HeoCTaTOuHO. Kpome
TOTO, HET TEXHOJOTUU 00e33apakMBaHUS BOJABI DJIEKTPOXHUMHYECKH AKTUBHPOBAH-
HBIM aHOJMTOM HEWUTPAIBbHBIM IS PA3JIMYHBIX BHJIOB 0acCeHOB. B CcBs3M ¢ ATHM,
LEebI0 JaHHOM paboThl ObUTa pa3paboTKa TEXHOJIOTMU 00e33apakuBaHUs BOAbI I1ja-
BaTEJIbHBIX 0acCEeMHOB JETCKOIr0, O30OPOBUTEIBHOIO W CIOPTUBHOTO HA3HAYEHUS
aHOJINTOM HEWTpaJbHBIM M TMPOBEPKA KadecTBa NE3MH(EKIHUU TUIaBaTeNIbHBIX Oac-
CEHHOB TUIOXJIOPUTOM HATPUS U aHOJUTOM HEUTPAbHBIM.

MeTtoan!

HccnenoBanus mpoBOAUIUCH HAa Kadeape o0IIeil TUTHEeHbl U 3KOJIOTHH, B TUIa-
BareabHbIX OacceiiHax «[IIOCIHI Ne 6», ' JIOCII Ne 7», «CAIOILIOP Ne 1»,
«COII Ne 59», «COIII Ne 57», d'omennckas MpuHuHCKas TUMHA3usI» T. ['omens u
JIBC «Canko» r. HoBomonoixka.

DNEKTPOXUMHUUECKONW aKTUBAIMK HA YCTAHOBKE C AuadparMeHHBIM PEaKTOPOM
TUIA «AKBaMe» MOJABEPraiv BOAHBIA pacTBOP XJIOPHUIA HATPUSA C KOHLEHTpaUUen 5
r/aM° TIpU IPOM3BOAMTENBHOCTH YCTaHOBKH 56 av /a4 u cuite Toka 9 A. B momyuen-
HOM pacTBOpPE aHOJWTA HEWUTpalIbHOTO ompenensiu PH, okuciauTensHO-
BoccTaHoBUTENbHBIN moTeHnuan (OBII, x. ¢. 3., MB), moBepxHocTHOE HaTsKEeHHE (O
x 103, I[}K/Mz), KOHIICHTpaIuio akTUBHOTO XJjopa (C,y, MF/,Z[MS).

OBII u pH onpenensnu MOTEHUUMOMETPUYECKMM MeTonoM Ha pPH-merpe-
MuuHBOJIbT™METpe PH-340, MOBEepXHOCTHOE HATSHKEHHUE — METOJIOM HaMOOJBIIETO
naBlieHUs B Ty3bIpbke [17,18], KOHIIEHTpAIMIO aKTHBHOTO XJIOpa — METOJIOM HOJI0-
MeTpH4YecKoro TutpoBanws [19].

[Tpu onpenenenny 10361 1e3MHPUITUPYIONINX PACTBOPOB U COJIEPKAHUS B HUX
AKTUBHOTO XJIOPA MUCXOIWIM U3 XJIOPIIOTJIOMIAEMOCTHA BOJBI U HEKOTOPOTO M30BITKA
XJiopa, obecrneunBaromiero o0akrepuiuaabiid d3ddext [20]. Jns Boabl Oacceiina st
nereit 1-6 net cogepkanre cBOOOAHOTO OCTATOYHOT'O XJIOpa JAOIMYCKAETCsSl HA YPOBHE
0,1-0,3mr/ I[M3, IIPU YCIIOBHUH, UYTO KoJiidaru B Bojie HE JOJDKHBI OOHAPYKUBATHCA.
Jliist GacceiiHOB CIOPTHMBHOIO BHJIa OCTATOYHBIA CBOOOJHBIN XJIOp JOJKEH OBITh B
npeaenax 0,3-0,5 MF/,Z[MS, a s OacceitHoB o3nopoBuTenbHoro Buga — 0,5-0,7
mr/mv>. TIpu 9TOM MoCie CiMBa BOABI U A€3HH(EKIMH Yaly GacceifHa B HETO 3aiIH-
BaeTcsa BOJA BOJOIPOBOJIHAA U JN00aBiseTcsl Je3UH(PEKTAHT C y4E€TOM XJIOpPHoTpeo-
HOCTH BOJHI [1].

Xn0pnoTpeOHOCTh BOJBI — KOJTMYECTBO MUJUTUTPAMMOB aKTUBHOTO XJIOpa, He-
obxoauMoe s o0e33apakuBaHmsi 1 IM° BOZBI, ONPEACISUIA OINBITHBIM myTeM. B 5
COCYIOB HamMBaitH 0 1 aM° BOIBI BOJOIPOBOMHON U HOGABISUIN [UIIETKOIM PACTBOP
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AHOJINTA HEHTPATBHOrO C KOHLEHTpAlHeil akTHBHOTO xmopa 426,28 mr/aM° B ciie-
TYIOIIUX KoJInuecTBax: B 141 cocyn — 1,20M3 (0,5Mr akTuBHOrO XJIOpa Ha 1 ,Z[M3 BO-
1bI), BO 2- cocyn — 2.3cm° (1 MF/,Z[MS), B 341 — 2,8¢cm° (1,2 MF/,Z[MS), B 441 — 3,1cm°
(1,35 MF/,Z[M3), B 54i — 3,5¢cMm° (1,5 MF/,Z[M3), B 64i — 4,6¢cMm° (2 MF/,Z[MS), B 7-i1 — 5,8
oS (2,5MF/,Z[M3), B 84i — 7cem’ (3 MF/,Z[MS). CoepkMMOe KaXI0ro COCy/aa TIIATeIbHO
nepeMelMBaIi CTEKIITHHON nanoykoi u yepe3 30 MUH ompenessyii B BOJE KOJInye-
CTBO OCTaTo4HOro xjopa [21]. [y TOYHOrO KOJMYECTBEHHOI'O ONpEICIICHHs OCTa-
TOYHOTO XJIOPA WCITOJIB30BAIM J[BA METO/A. HOJMOMETPUIECKUN — JJI OMpeeICHUS
0O0IIIEro OCTaTOYHOTO XJI0pa U TUTPOBAHUS METHJIOBBIM OPAH)KEBBIM - JJISl OTIpe/iese-
HUS CBOOOJHOTO OocTaTo4yHOro Xijopa [22]. Komm4ecTBO CBA3aHHOTO OCTAaTOYHOTO
XJIOpa | XJIOPIOTIIOMAEMOCTh BOABI OMPEIETISIIN MATEMATHIECKUM METO/IOM.

JI71st KOHTPOJISI Ka4eCcTBa BOJIBI JIO M TOCJE 00OpaOOTKU AIEKTPOXUMUYECKU aK-
THBUPOBAHHBIM BOJIHO-COJIEBBIM PACTBOPOM MOTECHIIMOMETPUYECKUM METOJIOM OTIpe-
nenstii ee pHu OBII [17,18].

Onenka kayecTBa Ae3uHdpekiuu Bojbl B Oaccerinax r. ['omens «['JIFOCII Ne
6», < JIOCHI Ne 7», «CAKOIIOP Ne 1» mu r. HoBomogoinka JIBC «Cangko», rae
IPUMEHSIICS AJIEKTPOIM3HBIA TUOXJIOPUT HaTpust, U «COLL Ne 59», «COII No 57»,
«["omenbckas VpuHUHCKAs THMHA3US», TC HUCIIOIB30BAJICS JCKTPOXUMHYCCKH aK-
TUBUPOBAHHBIA AHOJUT HEUTpadbHbIA, M3ydasnach MO AaHHbIM [Y «ITHI'O» u I'Y
«HI'LIT D».

PesynbraTel 00pabdaThiBaiM CTATUCTUYECKH, JOCTOBEPHOCTh PA3INIUN YIUTHI-
Bayu ripu p < 0,05.

Pesynbratel 1 00Cyx1eHHE

B mporiecce 3meKTpOXMMHYECKON aKTUBAIIMM HAa YCTAaHOBKE THIA «AKBames»
OBLI MMOJTYYEeH PaCcTBOP, MPEACTABIISIIONINI COO0M CMECh METaCTAOMIIBHBIX TTEPOKCHUI-
HbIX coemuuennii ¢ C,, = 426,28vr/am’>, pH = 6,8ex., OBII = +958,5MB (x. c.3.), 0
= 72,64x 10° JIxx/M°. JlaHHbBI pacTBOP aHOINTA HEMTPATBHOTO MCIIOIB30BANCS IS
00paboOTKH BOJABI BOJOMPOBOAHON. Pe3ynbrarel 00pabOTKU BOABI Pa3IUYHBIMU KOH-

HECHTpaAUAMHN aKTUBHOI'O XJIOpa B aHOJIMTC HCﬁTpaHBHOM MMPEACTABJICHbLI B Ta6J'II/II_IC
1.

Ta6numa 1
ConepxaHue 0CTATOYHOIO XJIOPa B BOJIe MOCJIe 00pad0TKH AHOJIUTOM
HEUTPAJIbHbIM
Xuop Oo0bem OcTaTouyHbIi XJ10P, mr/am® XJyopnorJio-
aKTHUB- aHOJIUTA [AeMOCTh
HBIii, HelTpab- OO0mmii CBoOoanbpiii | CBAI3aHHBIN BO/BI,
mr/am° HOTO0, CM° mr/am°
0,5 1,2 0,12 + 0,00y 0,08 +0,004| 0,03 +0,006 0,39 +0,007
1 2,3 0,59+0,06 0,25+0,03 0,34 + 0,04 0,34080,
1,2 2,8 0,9 +0,04 0,48 + 0,01 0,37 + 0,03 0,3040,
1,35 3,1 1,03+0,03 0,65+0,01 0,38 + 0,04 0,308
1,5 3,5 1,2+0,04 0,81 +0,02 0,33 +0,02 0,340,
2 4,6 1,5+0,04 1,17 £ 0,03 0,33 +0,02 0,5+0,04
2,5 5,8 1,97 + 0,03 1,62 + 0,07 0,35+ 0,05 0,%808
3 I 26+003| 2,33+0,00y 0,28 +0,03 0,4 +0,03
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Mexny coaepkaHueM aKTHBHOTO XJIOpA B aHOJHUTE M COJAEPKAaHHEM OCTaTOY-
HOTO 00IIero M CBOOOJHOTO XJIOpa B BOJIE IMOCHE JAe3UH(MEKIINN BBISBICHA CHIIbHAS
npsiMasi KOPPETALUOHHAs CBA3b (COOTBETCTBEHHO fyy, = 0,99, &, = 0,99).Mexny co-
JIep’)KaHUEM aKTHBHOTO XJIOpA B aHOJIMTE M COJIEPYKAHUEM OOIIEro CBSI3aHHOTO XJIopa
B BOJIC BBISBJICHA 3aMETHas IIpsiMasi KOppessuonHas cBs3b (Iyy = 0,56),a Mexny co-
JIep’)KaHUEM aKTUBHOTO XJIOpa B aHOJIUTE W XJIOPIOTJIOMIAEMOCTBIO BOJIBI — YMEPEH-
Hast (Ixy = 0,49).0T0 CBHIETENBCTBOBAJIO O TOM, YTO C YBEIMUYEHHEM COJEp)KaHUS
aKTUBHOTO XJIOpa B aHOJIUTE YBEJIMYHMBACTCS COJIEPKaHWE OCTaTOYHOro (00Iero u
CBOOOJTHOTO) XJIOpa B BOJIE.

B pesynbTaTte uccrnenoBaHMii yCTaHOBJIEHO, YTO MpH AoOaBienuu B Bogy 0,5
MT aKTUBHOTO XJIOpa, YTO AKBUBajIeHTHO 1,2 cM® aHonuTa HEUTPAIBHOTO C KOHIICH-
Tparuein 426,28mr/nv>, B BOnIE conepkanue oomiero xiopa oeuto 0,12 mr/am’, cBo-
6omuoro — 0,08mr/am® u cesazanroro — 0,03mr/mve. X0pIOTIIONIaeMOCTh BOJIBI CO-
crasuna 0,39mr/an’.

AHanmu3 pe3yJbTaToOB MOKa3ajl, YTO MPHU JT0O0ABICHWH B BOAY 1 Mr aKTUBHOTO
XJIOpa, YTO KBHBAJICHTHO 2,3 cM® aHoNMTA HEHTPAILHOTO, B BOJIC OOHAPYKEHO CO-
Jep>kaHue 00IIero xjaopa 10CcToBepHO Bhlle B 4,92pa3a, cBodoaHoro —B 3,13paza u
cesazanHoro —B 11,33pasa (P<0,001)mo cpaBHeHuio ¢ coaep:kanueM B anonute 0,5
MT" aKTUBHOT'O XJIOpa. XJIOPIOIJIONAeMOCTh BOAbI COCTaBUIA O,34MF/,Z[M3, yto B 0,87
pa3 (P>0,05) Hmke XJI0pHOrIONaeMoCTH BoAbI pu go0aBieHuu 0,5 Mr akTHBHOTO
XJIOpa.

JloGaBnienne B Boay 1,2 Mr akTHBHOTO XJIOpa, YTO SKBUBAJIEHTHO 2,8 cM° aHo-
JUTa HEUTPATBLHOTO, TPHUBEIO K IMOJIYYEHHUIO BOJBI C COACP)KaHUEM OOIIEro XJopa
nocroBepHo Beime B 1,5pasa (P<0,01),cBo6omnoro — B 1,92 paza (P<0,001)u ces-
3aHHOTO — BBIIIE B 1,1 paza (P>0,05)mo cpaBHEHUIO ¢ copepkaHueM B aHoJMTe 1 MT
aKTUBHOTO XJIOpa. XJIOPIOTIIONAaeMOCTh BoIbI coctaBmia 0,3 Mr/aMe, 9TO HIKE YeMm
npu 1 mr aktuBHoro xjopa B 0,88paza (P>0,05).

[Ipu no6aBnenun B Boay 1,35Mr akTUBHOTO XJI0pa, YTO SKBUBAJICHTHO 3,ch3
aHOJINTAa HEUTPAJILHOTO, ObLIa MOJIyYeHa BOJa C COJAepKAaHUEM OOIIEero XJiopa J0CTo-
BepHo Bhiie B 1,14pa3a (P<0,01)u cBoboaHoro —B 1,35pa3za (P<0,001),konmnuecT-
BO CBSI3aHHOTO XJIOpA MPAKTHYCCKH HE U3MEHUJIOCH 10 CPAaBHEHHIO C COJICPYKAHUEM B
aHonuTe 1,2 Mr aKTMBHOTO XJjopa. XJIOPMOIJIOmaeMocTh BoAbl coctaBmia 0,32
Mr/aMS, 4To BbIIIE UeM npu 1,2wmr aktuBHOrO XJj1opa B 1,07pasza (P>0,05).

JloGaBnienne B Boay 1,5Mr akTUBHOTO XJI0pa, YTO SKBUBAJIEHTHO 3,5 cM° aHo-
JUTa HEUTPAIBLHOTO, TPHUBEIO K IMOJIYYEHUIO BOJBI C COACPKaHUEM OOIIEero XJjopa
nocroBepHo Bhimre B 2,03 pasa, ceobomHoro —B 3,24 pasza (P<0,001)u cszanHOrO —
Hwke B 0,97paza (P>0,05)mo cpaBHEHHIO C COJIep)KaHUEM B aHOJIMTE 1 MI' aKTHBHO-
ro xjiopa. XJIOPIOrIonaeMOCTh BOJIBI COCTABHIIA 0,3mr/am>, uto Huke yem npu 1 mr
aktuBHOTO XJopa B 0,88paza (P>0,05).

[Ipn noGaBiieHHH B BOJY 2 MI' aKTUBHOI'O XJIOpa, YTO SKBUBaJICHTHO 4,6 o’
aHOJINTAa HEUTPAJILHOTO, ObLjIa MOJIyYeHa BOa C COJACpIKAaHUEM OOIIEero XJiopa J0CTo-
BepHO BhIIIe B 1,25pa3a u ceoboanoro —B 1,44pasa (P<0,001),komuuecTBo CBs3aH-
HOTO XJIOpa HE U3MEHWJIOCH 10 CPAaBHEHHIO C COACp)KaHWeM B aHoymTe 1,5Mr akTuB-
HOTO XJjiopa. XJIOPHOTJIOMAaeMOCTh BoAbl coctaBmia 0,5 mr/am°, uto JOCTOBEPHO
BhIIIe yeM rpu 1,5Mr akTuBHOTrO X310pa B 1,67paza (P<0,01).

5
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JloGaBrienre B Boy 2,5 MI akTUBHOTO XJIOpa, YTO SKBUBAJIEHTHO 5,8 cM° aHo-
JUTa HEHUTPAJILHOTO, TIPHUBEJIO K IMOJIYYEHUIO BOJBI C COACP)KaHHEM OOIIEero Xjopa
nocroBepHo Boire B 1,31pa3a, ceoboauoro —B 1,38pasza (P<0,001)u cesizanHOro —
Beie B 1,06 P>0,05) o cpaBHEeHHIO ¢ coaepKaHHEM B aHOJIUTE 2 MI' aKTHBHOTO
XJIopa. XJI0pIoTJIomaeMocTh BoIbl coctaBuia 0,53 Mr/M>, 4To BBIIIE YeM npu 2 Mr
akTuBHOTO XJjopa B 1,06pa3a (P>0,05).

[Tpu noGaBieHnU B BOIy 3 MI' aKTUBHOTO XJIOPa, YTO DKBUBAJICHTHO 7 cM° aHo-
JUTa HEUTpaIbHOTO, ObLJIa TIOJIy4eHa BOAA C COACpIKaHUEM OOIIETO XJIopa JOCTOBEp-
HO BhIImIe B 1,21pa3a u ceoboanoro —B 1,25paza (P<0,001)no cpaBHeHHIO € comep-
KaHHeM B aHOJUTe 2,5 Mr akTUBHOTO xyiopa. KoanmuecTBo CBA3aHHOTO XJiopa OBLIO
Hmwke B 0,8 paza (P>0,05),a xnopnoriomniaemocts Bojbl coctaBmia 0,4 mr/ame, ato
JOCTOBEPHO HIDKE YeM IpH 2,5Mr aktuBHOTrO Xsiopa B 0,75paza (P<0,05).

Takum 00pa3oM, CTAaTUCTUYECKH JOCTOBEPEH IMPOIECC YBEIWYEHHUS OOIIET0 U
CBOOOJTHOTO XJIOpa B 3aBUCHMOCTH OT COJICp KaHHUS aKTHBHOTO XJIOpA B aHOJIUTE HEM-
TpaJbHOM.

B pesynbrare uccienoBaHus ObLIIO YCTaHOBJICHO, UTO MPHU JE3MH(PEKIIMHA BOJIBI
s 6acceiina st nere 1-6 et HeoOXoauMoN KOHIIEHTpAIlMel akTUBHOTO XJIopa B
aHOJIUTE HEUTpaJbHOM siBisieTcs 1 MF/,Z[M3, 1151 6acceitHOB CIOPTUBHOTO BHjaa -1,2
MF/,Z[MS, a 1t 6acCetHOB 03/I0POBUTEILHOTO BUIA — 1,35MF/,Z[M3.

[Tocne ne3uHdeKIu BOIbI TUIIOXJIOPUTOM HATPUsI TIPH 100aBJIeHUH B Boay 1,5
Mr/aM°® aKTHBHOTO XJIOpa COepKaHHe CBOGOIHOTO OCTATOYHOro Xiopa 6buio 0,5 +
0,04 mr/mv® [23], a mpu mobaBnenuu B Boay 1,5 mr/am® akTUBHOTO XJIOpa B COCTaBe
aHoyimta HeuTpanpHoro — 0,81 + 0,02vr/nm>. AHamn3 JaHHBIX COJIEp’KaHUSl OCTa-
TOYHOTO CBOOOJHOTO XJIOpa B BOJE MOC]e 0OPaOOTKU THIOXJIOPUTOM HATPHS U aHO-
JUTOM HEUTpaIbHBIM TMOKA3aJ, YTO COJEPIKAHHE OCTATOYHOTO XJIOpa TMOCIe JIEe3UH-
(eKIu BOJIbI aHOJIMTOM HEHUTPAIbHBIM OBLIO OOJIBINE, YeM MOCie Ae3UH(PEKIINH TH-
MOXJIOPUTOM HATPHUSA. DTO CBSA3aHO C TE€M, YTO B COCTABE aHOJIMTA HEHUTPAIBHOTO
KpOME COCIMHECHHI XJIopa MPUCYTCTBYIOT METacTaOWMIIbHBIE TIEPOKCUIHBIC COSIUHE-
HUS, KOTOpbIC Takke OOYCIIOBIMBAIOT OaKTCPHUIMIHBIA 3(PdeKT, Mmo3ToMy IOcie
nporecca Jae3uH(GEKIMu B Boje, 00e33apakCHHOW aHOJUTOM HEHTpaJIbHBIM, OCTa-
J0Ch OOJIbIIEe KOJIMYECTBO XJIOpa U 3PQEKT «ITOCICACHCTBUSL» TaKOH BOJBI OYICT
HECKOJIBKO JOJIbIIE, YeM BOJbI, 00e33apakKCHHOW THUIOXJIOpUuToM HaTpusa. OmHako,
00a 3Tu Ae3nH(PEKIIMOHHBIE CPEJCTBA MOTYT OBITh PEKOMEHIOBaHBI B IIPAKTUKY 00€3-
3apaKuBaHus 0ACCEMHOB.

Pe3ynbraThl m3ydeHus] BIHMSHHUS aHOJWTAa HEHUTPAIBHOTO HA KAadyeCTBO BOJBI
MIPEICTABJICHBI B TAOIHIIE 2.

W3 nmaHHBIX TaOmuIel 2 ClemyeT, 4To A00aBlieHWE aHOJMTA HEUTPAIHLHOTO B
BOJy HE M3MeHsieT pH BOJBI W yBEIMYHMBAET €€ OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIN
MOTEHITUAJ, YTO SBISETCS TMPEUMYIIECTBOM TMEpe]l TPATUIIMOHHO HCIOJIb3yEeMbIMH
Je3CcpeACTBaMU, U3MEHIOIKUMH pH BOJBI U, TEM caMbIM, YXY/IIIAIONIMMU €€ KauyecT-
BO.
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Tabmnuma 2
DOu3NKO-XUMUYECKHE TapaMeTPbl BO/IbI 10 M NOcJe 00padoTKH AaHOJIUTOM Heii-
TPaJbHbIM
Xuop O0nem pH Boawl, en. OBII Boan1, MB
aKTHVB_ arjonnTa Ho IMocae o IMocae
HBI, HelTpajb-
/e HOTO, e o0padoTku | 00padoTKu | 00padoTKU | 00padOTKM
0,5 1,2 7,38+0,02 7,39+0,0r+486,2+ 7,28 +531 + 18,81
1 2,3 7,41 +0,02 7,41 +0,02+507,5+5,28 +587,7 +4,33
1,2 2,8 7,42+0,01 7,44 +0,00+508,2+4,56 +592,3 + 3,59
1,35 3,1 7,39+0,01 7,44 £0,00+504,7+ 2,39 +596,7 £ 4,58
15 3,5 7,35+£0,02 7,36 0,02 +504,8 +P#606,5+ 3,57
2 4,6 7,36 +0,01 7,39+£0,01 +501 +3,44613,5+7,81
2,5 5,8 7,4+0,02 7,42 +0,02+506,7 +4,29 +663,2+6,72
3 7 7,4+0,02 7,41 + 0,02 +508,8 +5,72| +697 + 1,84

KauectBo BosbI OacceliHoB T. I'oMens u . HoBomosorka nmocie ne3uHbeKmu
TUIOXJIOPUTOM HATPUS W aHOJUTOM HEHUTPAJIBHBIM HM3ydajoch 10 (DHU3UKO-
XUMUYCCKUM W MHUKPOOHMOJOTHYECKUM TokazaTensiM. [lo pesynbratam (hu3uko-
XUMHUYCECKUX TTOKa3aTesield YCTaHOBJICHO, YTO 3aIlax BOJbI B BAHHAX 0acCEHOB ObLI B
npeaenax 0,67 + 0,33 - 1,67 + 0,48amn0B, nuBeTHocTs — 6,67 + 1,67 - 9,17 + 2,01°,
myTtHOCTH — 0,16 + 0,04 - 0,29 * 0,11\11“/,[[M3, ammonuusie nousl — 0,05 + 0,002 -
0,14 + 0,02vr/mm°, xnopuabl — 42,22 + 14,73 - 222,19 + 1,96/nm°, 061wt ocTa-
tounbd xjop — 0,68 £ 0,08 - 1,13 + 0,1¥r/mM°, cBOGOMHBIN OCTATOUHBIN XJop —
0,07 + 0,01 - 0,48 + 0,18r/nv>. Tlo pe3ysbTaTaM MHUKPOOHOJIOTHYECKUX MTOKa3aTe-
JIel yCTaHOBIICHO, 4TO 001Iee MUKpoOHOE unciio Ob110 B mpenenax 0,17 + 0,17 - 1,67
+ 0,21 KOE/cM®, o6ime komupopMHbIe GakTepHH, TePMOTONEPAHTHBIE KOMA(DOPM-
Hble OaKTepuH, cTa(QUIOKOKK 30JI0TUCTHIN U Konudaru He Obutn oOHapyxens! B 100
oM UCCIICTyEMOH BOJIBI.

[To nauaeM CaulluH 2.1.2.10-39-2002amax Boabl B BaHHE OacceiiHa JTOKEH
ObITh HE OoJyiee 3-x OaoB, HBETHOCTH — 20°, MyTHOCTH — 2 MF/,Z[M3, aMMOHUIHBIE
WOHBI — 4 MF/,Z[M3, XJIOPUBI — 700MF/,Z[M3 npu o0e33apaKMBaHUU BOBI DJIEKTPOIIU3-
HBIM THIIOXJIOPUTOM Hatpus u 550 mr/am® npu o0e33apakMBaHWW BOJbI JIPYTUMH
peareHTamu, CBOOOIHBIN ocTtaTouHbIi xyop — 0,3-0,511s cnoptuBHbX, 0,5-0,7 —171s
03/I0POBUTEIBHBIX U 0,1-0,3MF/,Z[M3 — JUIsl TeTCKUX OacceitHoB. Jlomyckaercs coaep-
JKaHHe CBOOOJHOTO OCTATOYHOr0 Xy1opa MeHee 0,3 Mr/aM° MpH KOHIEHTPALUHK 00LIe-
0 OCTATOYHOTO XJopa Ha yposHe 0,8-1,2mr/am°. Obiee MHKPOGHOE YHCIO JOTKHO
6bTh He Gonee 50 KOE/cM®, obmme komu(popMHbIe GAKTEPHH, TePMOTOICPAHTHbIE
Kou(pOpMHBIE OaKTeprH, CTaAQUIOKOKK 30JIOTUCTBIN U KOJIH(aru He JOJIKHbI OOHa-
pyxuBathbcs B 100 oM’ uccienyemori Boabl [1]. [To pe3ynbTaTam JaHHBIX BUIAHO, YTO
KauecTBO BOAbI OacceitHoB T. ['omens u r. HoBomosonka nocie ae3suHpeKny Tumo-
XJIOPUTOM HATPHUSI U aHOJIMTOM HEUTPAJIbHBIM, ITOJIYYCHHBIMA Ha OTCUYECTBCHHBIX yC-
TaHOBKax, cooTBeTcTBYeT TpeboBanusam CaunlluH 2.1.2.10-39-2002kuruennueckue
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TpeOOBaHMS K YCTPONCTBY, IKCIUTyaTallud U KAa4e€CTBY BOJBI IJIABATEIBHBIX Oaccei-
HOBY.

3akiIroueHue

DJIEKTPOJIU3HBIE BOJAHO-COJIEBBIE PACTBOPHI THIIOXJIOPUTA HATPUSI M DIIEKTPO-
XUMHUYECKU aKTUBHUPOBAHHBIE BOJHO-COJIEBBIE PACTBOPHI AaHOJIUTA HEUTPAIBLHOTO, I10-
JydaeMble Ha OT€YECTBEHHBIX ycTaHOBKax Tumna «[ TIXH» u tuna «AxBamen», o6mia-
AT (PU3HKO-XUMUYECKUMHU CBOMCTBAMHU WM OMOIMIHON aKTMBHOCTHIO, OTBEYAIOIIH-
MU TIPEABIBISIEMBIM TPEOOBAHUSIM K JIE3UHPUITUPYIOIINM CPEICTBAM, YTO TTO3BOJISIET
PEKOMEHIOBATh WX JUIsl MPAKTUYECKOTO MPUMEHEHMsI B IUIABAaTEIbHBIX OacceiHax,
9TO MOATBEPIKAACTCS MCCIICAOBAaHUIMH psiya aBTopoB [6, 8, 11, 12].Pabouas mo3a
Ne3nH(EKTaHTa yYCTAHOBJICHA C yY4E€TOM XJIOPTIOTPEOHOCTH BOJBI U OOECTICUMBACT
OakTepuIAHy0 3(h(PEKTUBHOCTD U COACPIKAHNE OCTATOYHOTO XJIOpa B BOjE Oacceil-
Ha B cooTBercTBUU C¢ TpeboBanusmu CanlluH 2.1.2.10-39-2002 [ruennueckue
TpeOOBaHMs K YCTPOMCTBY, IKCIUTyaTallUM M KauyeCTBY BOJBI IJIaBaTEIbHBIX Oacceii-
HOB». J/[00aBIeHHE pacTBOpa aHOJIUTA HEUTPAIBHOTO B BOAY HE m3MeHseT pH BObI 1
YBEJIMYUBACT €€ OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN MOTEHIIMAJ, UYTO SIBJISIETCS HE-
00XOMMBIM yCJIOBHEM Ka4eCTBEHHOMU JEe3MHDEKITUH.

T.0. MOXXHO c/Ie1aTh CIEAYIOIITUE BHIBOIBI.

1. Ha ycraHoBKe Thma «AKBaMea» ¢ auaparMeHHBIM PEaKTOPOM TIPH JJICK-
Tpoxumudeckoi aktuBanuu 0,5 % pacTBopa HaTpusl XJOpuUjaa IMPH MPOU3BOAUTENb-
HOCTH YCTAHOBKH 32 M°/4 1 CHile TOKa 8 A MOJTydaeTcst pacTBOP, MPE/CTABISIOLIHIT
c060if CMeCh MeTaCTaOMIBHBIX IEPOKCUIHBIX coemunenuit ¢ Cyy = 426,28mr/nv’, pH
= 6,8exn., OBII = +958,5MB (x. ¢. 3.), 0 = 72,64x 10° I[)K/M2 TSt Ae3uH(EKIun BO-
b, IOBEPXHOCTEH MOMEIICHUI U 000py10BaHUs IJIaBaTEIbHBIX 0ACCEHHOB.

2. Jllns nesundekuyu BoAbl OacceiiHa miis aeted 1-6 met HeoOXoauMMO#M KOH-
[EHTpaIllUe aKTUBHOI'O XJIOpA B aHOJIUTE HEUTpaIbHOM siByIsieTcst 1 mr/mm®, s Gac-
CEeHOB CIIOPTUBHOTO BUJA — 1,2mr/am>, a st GaccelHOB 03/I0POBUTEIHLHOTO BUA —
1,35mr/mve.

3. loGaBienne aHOMMTA HEUTPATLHOTO B BOAY HE mM3MeHsieT pH Boabl u yBe-
JUYNBAET €€ OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIM TMOTCHIIMAN, YTO SIBJISETCS Tpe-
MMYIIECTBOM Iepe]] TPAAUIIMOHHO MCIOJIB3YEeMbIMU JE€3CPEACTBAMHU, U3MEHSIOIIUMHA
pH BoapI 1, TEM camMbIM, YXYAIIAIOIINMH €€ KA4eCTRBO.

4. Ilocne ne3uH(EKIMN OJUHAKOBOW 10301 aKTHBHOTO XJOpa B COCTAaBE aHO-
JUTA HEUTPATHHOTO COJIEPKAaHUE OCTATOYHOTO XJIOpa B BOJIE OTMEUEHO OOJIbIIE, YeM
nocJe J1e3nH(EKINU TUMOXJIOPUTOM HaTpus. B yacTHOCTH, npu 100aBIEHUU B BOJY
1,5 mMr/nm® akTHBHOTO XJIOpa B COCTaBE TUIOXJIOPUTA HATPHs, COJIEPIKaHUE OCTATOU-
HOTO CcBOOOJHOrO xJjopa Owputo 0,5 Mr/L[M3 U xJjoproriomaeMoctb Boasl — 0,47
mr/mv’, a npu ao0aBiieHUH B Boay 1,5 Mr/M° aKTUBHOTO XJIOpa B COCTaBE aHOJIUTA
HEUTPaIBLHOTO — 0,81Mr/zLM3 5 O,3MF/I[M3 COOTBETCTBEHHO.

5. [IpuMeHnenune ne3MHOUITUPYIONIUX PACTBOPOB THMITOXJIOPUTA HATPHUS M aHO-
JIUTa HEUTPAIBHOTO, MOJYYEHHBIX Ha OT€UECTBEHHBIX ycTaHoBKax Tumna «I TIXH» u
«AxBamem», 00ecreunBaeT Ka4YeCTBEHHYIO JAe3UH(DEKIINI0 BOIBI TIaBATEIBHBIX Oac-
CEHHOB M0 (PUBUKO-XUMUIECKUM U MUKPOOMOJIOTUUECKIM TIOKA3aTEIISIM.
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