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BBeaeHue

Bony ayisi nUThEBBIX LIENIEd TOTOBAT B HACTOSIIEE BPEMSI HCKYCCT-
BeHHo. Ha Pycu mpoo0Opa3 BojgonpoBoja BrepBbie NOSIBUICS B MOCKOB-
ckom Kpemiie B 1491 roay no ykazy uaps IBana BacunbeBuua (MBana
I'po3Horo). McToUHUKOM BOJIbI TOCTYKUJT MOITHBIA poaHUK. Yepes kup-
MUYHYIO0 BOJOMPOBOJHYIO TpyOy BOoJIa OCTynajna camoTekoMm. JlaToit oT-
KpbITUa BojomnpoBoja B Spocnasie cuuraercsa 30 sHBaps 1883 ropa.
DTtoMmy npeniiecTBOBaN yka3 ummneparopa Anekcanapa Il o0 yctpoiictse
BOJONPOBOJOB B KPYIHBIX ropojax. ITa HEOOXOAUMOCTh Oblia CBs3aHa
U C TeM, YTO OOJIBIIMHCTBO 3JJaHUM B TO BpeMs ObLIN JIepeBsIHHBIMU. [1o-
TOMY CYIIECTBOBAJIA OMACHOCTh OOJBIINX MOXapoB. TakuM oOpa3oM, u
3Ta mpuurHa TpeboBana COo3JAaHUs Pa3BUTON ceTH BogocHaOxkeHus. K
ATOMY BPEMEHHU BO MHOTUX KPYITHBIX FOPOJIaX BOJOMPOBOJIBI OBLIN YKe
co3nanbl (MockBa — 1858 r., Iletepoypre — 1864, 1876 rr., Kues — 1870
r., Ogecca — 1873 r., u ap.). B 1873 rony Spocnasckas ropojackas yma
oOcyxaana npo0jaeMy CO3[aHus BOJAONPOBOJA B HECKOIBKUX ACHEKTaX:
UCIIOJIB30BaTh JIM BOAY PEYHYIO WM BOJY W3 MOA3EMHBIX CKBAXXHUH, T'JIE
pPacCIoNOXKUTh pe3epByapbl 1 BoAbl. [lepBoHavYalbHO MPEANoJaraaoch
3abupaTh MoA3eMHBIE BOJBI B palioHe cen Kpect u JIlyunHckoe, a pesep-
Byapsl JUisl €€ XpaHEeHHs] YCTAHOBUTh Ha TEPPUTOPUH, OJIM3KON K COBpeE-
MEHHOMY HedTenepepadbaTpiBalOeMy 3aBOAYy. YUYHTHIBas, YTO B TO
BpeMs Boja p. Bosru Obuia odeHb yuctoi, B 1875 romy Jlymoil ObLio
OPUHATO OKOHYATEIbHOE pelieHrne 00 yCTpONCTBE BOJAOMPOBOJA C BO-
103200pOM BOJDKCKOWM BOJBI. M XOTS MMPOEKT CTPOUTENBCTBA ObUI TOTOB
JOBOJIBHO OBICTPO, TOJILKO B 1882 roay ropojckas yrnpaBa 3akirouuia
KOHTPAKT Ha CTPOUTEIBCTBO ¢ MH)KeHepoMm-mexaHukoM Kapnom Kapio-
BuueM JluineM (ONBITHBIM CHEUUANIKNCT, MOJ PYKOBOJICTBOM KOTOPOTO
OBLIIN yKe MOCTpOeHbI BoJonpoBoasl B Kuese, ['poano, Kypcke).

B yckopenue pemeHnsi CTpOUTENBCTBA BOAONPOBOAA B Spociasie
pemaromui Bkiaa BHec MBan AnekcanapoBuu BaxpomeeB. DTOT 3HEp-
TUYHBIN U aBTOPUTETHBIN KyIel| o utoraM BeiOOpoB B 1881 romy cran
rOpOJICKUM T0J0BOM. OH JTMYHO BO3IJIABWJI COCTAB HOBOM BOJOINPOBO/I-
HOM KOMHCCHM M CTal PyKOBOJIUTH €€ paboToil. CTpPOUTENHCTBO BEIOCH
YCKOPEHHBIMU TeMIaMH. HernocpeacTBEeHHO CTPOUTENILCTBOM PYKOBO-
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U1 MHXKeHep-MexaHuk ABryct BacunbeBuu Tunte. [To okonyanuu padboT
B 1883 roay oH e pykoBOAMI pabOTOM BOJONPOBOJIA IO JOBEPEHHOCTH
K.K. dunns.

B nyckoBo#l mepuoa B CUCTEMY BOJIOCHAOXEHUS BXOJUIIU CIEAYIO-
[IUE COOPYKECHHUS:

— BOJIOINOIbEMHBINM KOJIOJICI, COOPYKEHHBIM Ha Oepery p. Bonru Ha
BbICOTE 7 caxkeHb (1 caxenb = 2,1336 M) Hax ypOBHEM rOPU30HTA BOJIBI,
OH MMeJI IPUEeMHUK BOJbI M BCACHIBAIOIIHNE TPYOHI,

— TPU OCAJOYHBIX pE3EpByapa HAa TEPPUTOPUU BOJOMNPOBOAA, EM-
KOCTh Kaxa0ro - 50 ThIC. BeJep BOJbI, JETOM OHU HCIMOJIb30BAJINCh KaK
GUABTPHI;

— 37JaHHEC HACOCHOU CTAHIIUM;

— BOJOHANOPHBINA Oak Ha 3HAMEHCKOW OamrHe EMKOCTBIO OKOJIO 15
TBIC. BEJEP BO/JIBL;

— Ppa3BOJSIIME CETH MNPOTKEHHOCTHIO OKoJio 6 BepcT (1 Bepcra
=1,0668 km).

Yepes kaxapie 50 caxeHell ObUIM YCTAHOBJICHBI MOKApPHBIE KPaHBI,
OpraHn3oBaHoO 6 TYyHKTOB Bojaopa3dopa. Kpome Toro, Obulo caenaHo
npucoeauHeHue 50 4acTHBIX JTOMOB. MOIIHOCTh BOJOMPOBOJA COCTAB-
nsanma 120 Teic. Benpep B cyTku. I[lonmp3oBaHuMe BOJOMPOBOJIOM BHAYaje
ObUTO OecrIaTHBIM JJIsi BCeX »kuTeneil ropoaa. OgHako motpedieHue
BO/JIbI OIJIAYMBAJIOCHh B YaCTHBIX JIOMaX, IJI€ HEMOCPEICTBEHHO JIEHCTBO-
BaJI BOJIONPOBOJI, HA NPEANPUITUAX U B yupexaeHusax. Ha npeanpusaru-
X ObLIM YCTAaHOBJIEHBI BOJIOMEPHI. 3a BOAY HE IUIATWJIM TUMHA3UH, JIa3a-
PETHI, MOKAPHOE AETO U PSIJ APYTUX 3aBEICHUM.

B 1892 rony nHawan oOCykaaTbcsi BOMPOC O HEOOXOAUMOCTH MPO-
JIOJDKUTh CETh BOJOMPOBOJA B palloH ropoja 3a p. Koropocns. Jlenex-
HbIE B3HOCHI B Oyaylee cTpouTenbcTBO BHeciu M.M. Baxpomeena,
kynisl [ILA. 1 H.M. I'panycoBsl. B 1898 rogy sta pabora Oblina 3aBep-
1ICHA.

[lepBbiii BomompoBoa B SlpociaBie, Mo CyTH, ObLI BOJOKAYKOM.
Ouuctka mpupoaHoOil BoAsl U3 p. Boiru He npemycmartpuBanach. Llen-
TpanbHas BojaonpoBoHas ctanuus (LIBC) HaxoauTcs Ha TOM Ke MecCTe.
Coopy>keHHsl OYUCTKU BOJIbI ObUIM MOCTpoeHbl B 1915 romy u nBa pasza
pacmmpsiiIuch U MojJepHu3upoBauch (1936 u 1958 rr.). MomHOCTh
CTaHI[MH B HACTOSIIEE BPEMS COCTABIIAET 54 ThIC. M3/CYT.



B Spocnasne pabotaror eme ne ctanuuu — FOxnHas u CeBepHas.
IOxHas BogonpoBoHas cTaHIus Obljaa moctpoeHa B 1964 roay, eé npo-
U3BOJIUTEILHOCTH - 60 TEHIC. M3/CYT. Bono3abop ocymiecTisiercss u3 p.
Kortopocinb. Cama HacocHast cTaHIus 3/1ech Obuta octpoeHa B 1952 ro-
1y, BOJIa UCITOJIh30BajIach JJIsl TEXHOJOTHYECKHX Iienel HedTenepepada-
THIBAIOIIIETO 3aBOJIA.

CeBepHasi BOJIONIPOBOJIHAS CTaHIMA BOMM3U ¢. IBaHBKOBO OCYyIIIe-
CTBIIIET BOJ03a00p u3 p. Boaru; e€ MOImHOCTh HapaluBaau MOCTETICH-
HO: TiepBasi oyepeap Obuia mocTpoeHa B 1956 roay, BTopas ouepeanr — B
1974-m, u Tpethsa — B 1980 roay. Ha mepuos mecTuaecaTbix roj0B mpo-
[IJIOTO BEKa BOJIONPOBOAHAA ceTh cocTaBiisia 220 kM, umenoch 400 ko-
JIOHOK, BOJOMPOBOAOM MOJib30Banuch 400 ThIC. YEIIOBEK, Pacxoj CO-
ctaBysu1 170 1 Ha moTpebuTens B CyTKU. B HacTosiiiee Bpems ee npous-
BOJUTEIBHOCTh — 225 THIC. M3/CyT.

1. TexHONOrMs OMMCTKN BOAbI
Ha LleHTpanbHON
BOOOMNPOBOAHON CTaHUUMN

s obecnieuenust TpedyeMoro kadecTBa BOJIbI, TOJaBaeMOM MOTpe-
OuTEII0, OOBIYHO MTPUMEHSIOT HECKOIBKO CIIOCOOOB OUMCTKH TTPUPOTHOM
BOJIbI JIJIsI IUTHEBBIX II€JI€H, B HEKOTOPHIX CIIy4asx — HECKOJIBKO CTYyIIe-
HEW OJHOTO W TOTO ke crmocoba. B mportecce 00paboTKku MpUpoHast BO-
7a JOJKHA MPOUTH psill coopykeHuil. COBOKYIMHOCTh CIIOCOOOB OUMCTKU
U COOTBETCTBYIOIIUX COOPYKEHUN COCTABJISAET TEXHOJIOTUUECKYIO CXEMY
BOJOMOATOTOBKU. MIHOT/Ta TpeOyemMoe KauyecTBO BOIBI MOXKET OBITH JIOC-
TUTHYTO TIPH WCIIOJIB30BAHUN PA3TUYHBIX TEXHOJIOTUYECKHX CXeM. BbI-
Oupaercsi Ta, KOTOpas KOHOMHUYECKH IiejiecooOpa3Ha U oOecrieunBaeT
TpeOyeMoe KaueCTBO OUHUIIICHHON BOJIBI.

Ha pucynke 1 mpeacTtaBieHa TEXHOJOTHYECKAas CXe€Ma OYHUCTKH
MPUPOIHOM BOJBI KoaryiaupoBaHueM. OHa e MmperycMaTpuBaeT 00e3-
3apakKMBAHUE OYUILIEHHOU BO/IBI.



BogonpoBoaHas ceTh

T

NH; — ammuax Hacocnas
Cl, —xmop CTaHIUsA
Aly(SOy)3 — KOATyISIHT Il mogbpema
Y
OCBETINTENH C
B3BEIIEHHBIM Cl, - xmop
0CaIKOM —l B
4 1.
OunbTphL ] PesepByap
15 mr. ~ 7| umcTO’ BOABI
A
Hacocnas
cranmus | R BeprukanbHble J 6
HogpeMa > Cwecuren OTCTOMHUKH
4 1.
NH; — ammuax
Cl, —xmop
Aly(SOy)3 — KOATyISIHT
KoHnTtakTHEIH

»
"1 ocBernurenn
OT BOJOMCTOYHHKA

(p.Bounra) a

Cl, — xop
Al,(SO,); — koaryssHT

Puc. 1. Texnonozuueckas cxema o4yucmku 800bl
Ha [{enmpanvroii 600onposooroti cmanyuu (L{BC) 2. Apocnasns

PaboTa coopykeHHI OCYIIECTBISICTCS MO OJHOCTYNEHYATOM CXeMe
(BapHaHT a) U AByXCTyleHYaTOl (BapHaHThHI 0, B).

Ha pucyHke 2 noka3aHa TEXHOJOTHMYECKasi CX€Ma OYUCTKA BOJbI MO
BAapHUAHTY 0.

ITopaya nipupoaHOU BOABI U3 p. Boiru ocyuiecTBisieTcss HACOCHOMN
cTaHiuen 1-ro moabéma. ITO BOJ03a00pPHOE COOPYKEHHE OEperoBOro
Tuma (yCTpauBarT MPU CPAaBHUTEIBHO KPYThiX Oeperax pek). Coopyke-
HUE COCTOUT U3 BOJONPUEMHOI0 OEPEroBOTO KOJIO/1a U HACOCHOM CTaH-
IIMU, PACIIONIOKEHO Ha Oepery p. Bourn.

B BoponpuemHsbIil konoAel (OTAEICHUE) BOJA MOCTYIAET CaMOTe-
KOM 4epe3 peuieTky (A1l npeaoTBpalieHus nomnaaanus peiosr). Cam ko-
JoJel] pa3ieiieH Ha JBE YacTH: BOJIONIPMEMHAs KaMepa U BCachIBaIOIIIasl.
B meperoponky Mexay kamepamMHu YCTaHOBJIGHA MEJIKOSYEHCTas CETKa.
[TpouesxuBaHKe BOJBI YEPE3 PEIIETKH U CETKU 00ECHEYUBAIOT €€ Mpe-
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BapUTEIIBHYIO OUMCTKY Y MPEIOTBPAIIAIOT TOBPEKICHHE 000pYI0BaHHUS.
Hacocsl 1-ro mogbema, pacrosio)K€HHbIE B HACOCHOM CTaHIIMHU, HAXOIST-
cq Ha 5 — 6 M HIke ypoBHs Bosru. K HUM Boja mocTymaer Takxe camo-
TekoM. BoionprueMHBbIil KOJOACI] MOXKET ObITh MHOTOCEKIIMOHHBIM. Ha
KOJIOAIIEM 00s3aTEILHO COOPYIKAeTCs 3aHue.

Jlna mpenoTBpallleHus] 3arpsi3HEHUST MCTOYHHKA XO3SMCTBEHHO-
MUTHEBOT'O BOJIOCHAOXKEHHUS K MECTY BOJI03a00pa MpUypoveHa 30HA ca-
HUTApPHOTO KOHTPOJIA. OHA COCTOUT U3 JIBYX MOSICOB: MEPBBIM BKIIOYAECT
B ce0sl TEPPUTOPHIO, TJIE€ PACIOJI0KEHBI BOJONPHUEMHBIE COOPYKEHUS.
OHa, nMes 3eJIeHYI0 30HYy, OKpYyKeHa 3a00opoM. BTopoii mosic oxBatsiBa-
€T TEPPUTOPHUIO BEPXHETO TCUCHUS PEKH U €€ MPUTOKOB.

Janee npupoaHas Boja nmoctynaetr B cMecutenb. OH MpeacTaBiIseT
coboii kpyriyro emkocth (d = 2,9 m, h = 1,5 M), B KOTOpOIl paBHOMEpPHOE
CMEIIIEHUE BOJbI C MOJAABAEMbIMU KOMIIOHEHTAMHM OCYIIECTBIISICTCS 3a
CYeT TypOyIu3aluu MOTOKa.

PeakTuBe!

Al(SO4)s Xpanunuine
Cl, PEaKTHBOB,
NHs peareHTHsbII nex

Kamepa peaxuun

CMmecHTenb

Beprukanbsablii
OTCTOMHUK

[Mpupognas
BOJIA

. Pesepyap
Hacocsl Ckopslii puneTp QeTol

1-ro noabéMa BOJbI

Hacocsl
2-ro noabemMa

Puc. 2. Texnonoecuueckas cxema ouucmru
npupooHoti 600wl (sapuanm 0)
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Puc. 3. Cxema 80003ab0opnozo coopydicenus bepecogoco muna,
COBMEWEeHHO20 C HACOCHOU CMAaHyueu.
CBYB — camvlil gvicokuti ypogensb 600bl 6 peke; CHYB — cambiii Huskut
YposeHb 800bl 8 pexe; 1 — soodonpuemuoe omoenenue,; 2 — HACOCHbBLU 341,
3 — sooonpuemHasn cemxa, 4 — 20pu30HMANLHBLU YEHMPOOEHCHDI HACOC

B cMmecurtens u3 XpaHwidila peakTUBOB M peareHTHOTo 1exa nojaa-
eTcs koaryisHT — cynbdar amomMuHus (Aly(SO4)s; - 18 H,O) B BHIe
2%-noro pactBopa. KoarynsHT mocTymnaeT dyepe3 apipuyaTyro TpyOy, pac-
MOJIOKEHHYIO MO TEPUMETPY CMECUTEIsI B €ro BepxHed yactu. OjHo-
BPEMEHHO MOJIAIOTCS XJIOpHasi U aMMHavHasi Bojia. J[pipuareie TpyObl 1O
NEPUMETPY COOPYKEHUSI PACMONOXKEHBI HA rayoune 1,5 M u 2 M cooT-
BETCTBEHHO. Cremyer oTMeTuTh, 4TO Ha FOxHoU 1 CeBEpHOM CTaHIUSIX
JOTIOJIHUTEILHO BBOJST NOJMAKpWIAMHUJ IS YIy4IIeHUs IMpolecca
XJIONbE0Opa30BaHus MPU KoaryJsaiuu cyibdara anroMuaus. [lomuakpu-
JaMUJI TIOJIAt0T Yepe3 2 — 3 MUHYTHI MOCIIE€ BBEJICHUS KOAryJsiHTa B KO-
mudgectBe 0,05 - 0,2 Mr/n. B oTaenpHBIX ciydasx (3MMHHM TEPHOJ, T1a-
BOJIOK) Tojjaya nosimakpuiiamuaa yeeaudubaetrcsa 10 0,4 mr/a (ero TTK
B BOJIE COCTABJISIET 2 MI/JI, IOATOMY €r0 COAEpKaHWE B OUUIIICHHOW BOJIE
HE KOHTPOJIUPYETCH).

N3 cMmecuTenst mpupoiHasi BOJa ¢ BBEJACHHBIMU KOMIIOHEHTAMH T10-
CTynaeT B KaMepy peakuuu (kamepa xjomnbeoOpaszoBaHus). MIMEHHO
371€Ch U3 CyJib(aTa aTFOMUHHUS 00pa3yIOTCS XJIOMbS THAPOKCHUIA aTIOMU-
Hus. [Ipu ouncTke TPUPOAHON BOJBI HA UX MOBEPXHOCTU COPOUPYIOTCS
MEJIKHUE, YPE3BBIYAHO JUCIIEPCHBIE TBEPJbIC YACTHIIBI, OOJBIIMHCTBO
KOJUIOMHO-PACTBOPEHHBIX W PaJMOAKTUBHBIX. MIMEHHO 3/€Ch Ha TIO-
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BEPXHOCTH XJIOMbEB copOupyroTcs 10 90% OakTepuii, coaepkammxcs B
npupoHoi Boje. Takum oOpa3oM, 3a CUET ITOr0 METOJla OYUCTKU YCT-
paHseTcs OoJibIllas 4yacTh OakTepuil aaxe O0e3 obOe33apakMBaHHUSA. ITOT
IPOILIECC 3aBEPIIAcTCs B BEPTUKAIBLHOM OTCTOMHMKE (MX 4), BapuaHT 0
puc. 1, puc. 2. Caegyer OTMETHTh, YTO KaMmepa Peakuuid HE SBISETCS
CaMOCTOATEJILHBIM COOPY>KEHUEM, a BCTPOEHA B BEPTUKAIBHBINA OTCTOM-
HUK.

Puc. 4. Cxema sepmukanvro2co omcmouHuka

CO 8CMPOEHHOU KAMepOll X10Nbeoopa30B8aHUSL.
1 — 6odosopomuas kamepa xnonveobpazosanus, 2 — eacumeib CKOpPO-
cmu; 3 — 8epMUKAIbHBLU OMCMOUHUK, 4 — mpyba 013 8binycKka ocaoxa

Kamepa peakiuu umeer d = 2,5 m, h = 3,5 M. Boay B Hee nmojaror
CBEpXY, caMa Iojilaya peryJupyercsi mpyu MoMoIu 3ajaBmxek. Boga pas-
HOMEPHO MEPEMENIUBAETCS, U B3BECH YILJIOTHSAETCS B XJIOMbSL.

BepTukanbHBI OTCTOMHHK UMeeT OKpyriyr dopmy (d = 10 M,
h = 6,5 M) 1 KOHHMYECKOE IHHMINE I HAKOILICHUS ocanka. Ha mHe mme-
IOTCSl OTBEPCTHS, MPUKPBITHIE KOJMadykaMu. VIMEHHO uepe3 HUX NepHuo-
JIMYECKU OTCAChIBACTCSl YIUIOTHEHHBIN ocafgok. OH HampaBisieTcsl B OT-
croiinuk. OTCTOSHHAS BOJA ITOCTYIIAET B KAHAIU3ALUIO .

Amnasnornuno oOpabateiBaeTcst ocagok Ha HOxwnoit cranuuu. C CeBepHoit
CTaHIIMU OH IO TPYOONPOBOJY HAIpaBiIsieTCs Ha MOJS (UIBTPAINH, PACTIONOKEH-
HbIE B 3aBOJIKCKOM paiioHe.
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OtcrosinHasg Bojaa oTBOAUTCA Ha QuibTp (ux 16), puc. 5. OH npen-
Ha3Ha4YeH JJIs TITyOOKOTO OCBETJICHUS BOJBI, TAK KaK CIIOCOOCH YJIOBUTH
U3 HEE BCE OCTABIIMECS B3BECH.

TNV
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1 EII|
|||\I
I ‘|'
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|I
| |
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|
|
|
I
e

*of
IAANANARY

DN NN NG A N NN DA e e

Puc. 5. Cxema pabomul omkpwvimoco ckopo2o unempa.
1 — necuansiii purempyrowutl cioi, 2 — 2pasuiiHbll NOOOEPHCUBAIOUULL
caotl; 3 — openasic; 4 — mpyo6onpoeoo 0 nodavu 0CceemusieMol 800bl,
S — mpybonposoo 0151 omeooda 0CeemieHHOU 800bl

Oto pe3epByap kpyrioi ¢popmsl (d = 5,5 m, h = 3,3 Mm). Baxkueiimumm
AJIEMEHTOM KOHCTPYKIMU SIBJISETCS (UIBTPYIOMIUN CHOM. DTO MOXKET
OBITh AHTpAIIUT, KEPAM3UT, NTeCOK. BhicoTa mecyaHoro ciios 3aBUCUT OT
KpynHOCTH HecKa (Uyepey = 0,8 — 2 MM, Ny cnos = 1,8 — 2 M). Iox mec-
YaHbIM CJIOEM PAcCIOJIOXKEH TpaBHuiHbIA cioll u npeHax. Ha [IBC wuc-
MOJIB3YIOT (DWIIBTPBI C OJHOCIOWHOW M JBYXCIOWHOW 3arpys3koil. Ha-
npuMep, MECOK U aHTPALUT, IECOK U KepaMuyecKas Kpolika. B kauecTse
OJHOCJIOMHOW 3arpy3Ky HapsaAy C IMECKOM HCIOJb3YIOT KepaM3uT. Ciou
BOJIbI HaJ] IECYAHOU 3arpy3Koi HE MEHee 2 M.

Baxueriniel XapakTepuUCTUKOW HMHTEHCUBHOCTH pPabOThl (UIIbTpa
SIBISICTCS. CKOPOCTH (DMIIBTPOBAHMS. ITO PACXOX BOIBL B M /4ac, OCBET-
jsiemoii 1 M” moBepxHOCTH (ribTpa, T.e. M/(dac - M%) = m/uac. B 3aBu-
CUMOCTH OT 3TOT0 Pa3INYarOT MEJIEHHBIE, CKOPBIE, HATIOPHBIE U JPYTHE
bunpTpel. Ha IIBC ucnonb3yroT ckopbie PUIbTPhI, CKOPOCTh (DHIBTPO-
BaHHUS COCTaBJIAET OT 5,5 mo 12 m/4gac.
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B pesynbrare QuiabTpoBaHUS YACTUIIBI B3BECH HAKAILIMBAIOTCSA B
ToJIIE 3arpy3ku. [Ipu aToM yMeHbIIaeTcsi CKopocTh mpoiiecca. [1o3To-
My puiabTpsl yacto (1 - 2 pasa B CyTKM) IPOMBIBAIOT OOPaTHBIM TOKOM
BoAbl. OHA MOAAETCS CHU3Y W BBIMBIBAET HAKOMUBIIYIOCA B3Bech. [Ipo-
JIOJKUTEIBHOCTh MPOMBIBKUA 5 — 8 MUHYT. [IpoMBbIBHBIE BOJBI COpachI-
BatoTcs B KaHanuzamuioo. C ¢unbtpoB CeBEepHO CTAaHLMKU MPOMBIBHBIE
BOJIbI HAITPABIISIIOTCS Ha OIS (QYIIHTPAIIUH.

N3 ¢unptpa BOJa TOCTyNmaeT B pe3epByap UYHCTONW BOJIBI
(V = 2000 v°). B TpyGompoBo, MOAIHHA ¢ (UIBTPOB OUHILICHHYIO
BOJly B ATOT pe3epBYyap, MOJAETCs XJI0p AJiA MOBTOPHOTO 00e33apaKuBa-
Hus. Hacocamu 2-ro moabeMa Bojia MoJgaeTcsi B BOJIOMIPOBOJAHYIO CETh.

Bapuant B (puc. 1) oTiimyaeTcs OT pacCMOTPEHHOT'O T€M, YTO BMe-
CTO BEPTUKAIHHOTO OTCTOWHUKA MCIIOJB3YETCSI OCBETIUTENb C B3BEIICH-
HBIM ocagkoM (ux 4), puc. 6. B 3ToM coopyKeHHH HET KaMephl PEaKIInu.

an.
Eﬂ‘f

-4

/

2 7

Puc. 6. Cxema oceéemiumens co 636eUleHHbIM ClOEM 0CA0KA
1 — mpy6onposoo onsi nooauu 600vl. 2 — Obipuamoe OHuUe,
3 — 838eulen bl CIOU 0cadKa, 4 — oceemieHHas 600a; 5 — 10mMokK
0J151 OMB00A 0C8emMAECHHOU 800bl, 6 — OKHO 0J11 0MB00A 0CAOKA;
[ — mpyba 0151 omeooa YNJI0MHEHHO020 0CAOKA

Oto pe3epByap kpyrioi popmel (d = 10 m, h = 6,5 M) ¢ KOHUIECKUM
aHUIneM. Boga MoaBOAUTCS CHU3Y Yepe3 OTBEPCTHS M PaBHOMEPHO pac-
NpEeeNIeTCs MO ero IUIOIMAaN. 3aTeM OHAa MPOXOJUT Yepe3 CIIOM B3Be-
IICHHOT'O OCaJIKa, OCBETIISACTCS W OTBOJIUTCS Ha (UIBTPHI. B3BelIeHHBIT
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CJIOM OcaJika Ha3bIBAIOT «IICEBIOOKI)KEHHBIM CJIOEM», TaK KaK OH 00Jia-
JaeT BCEMU MPHU3HAKAMHU KUAKOCTU. M3IUIIKK ocajka CTEKarT B OTAE-
JeHue yrioTHeHus. [lporecc Koarylnsiiiuid W OCBETJICHUS BOJBI 3/1€Ch
MPOTEKAeT MHTEHCUBHEE, YEM B KamMepax XJOMbeoOpa3oBaHUsI U OTCTOM-
HUKax, ¥ He TpeOyeT yCTPOMCTBA KaMePhl XJI0MbeOOpa30OBaHUs.

Bapuant a (puc. 1) mpegycMmaTpuBaeT OJHOCTYIICHYATYIO OYHMCTKY
IPUPOJTHON BOJBI B KOHTAKTHOM OCBETIIUTENIE. DTO COOPYKEHHUE COBMeE-
maeT B cebe PyHKIMU CMECUTEIISI U KaMephl XJI0MbeoOpa3oBaHus (BepX-
HSSl 4aCcTh COOpYKeHMs) U puibTpa. B ero HuXHeW 4acTu pacrolioKeH
MeCYaHbl CJIOM U JApeHax. KoaryJsiHT M XJiopHas BOJa MOJAKOTCS B
TpyOONPOBOI MPHUPOJHONW BOABI TEPe] KOHTAKTHBIM OCBETIIUTEIICM.
OuuiraeMasi BoJa MOCTyNaeT B BEPXHIOK 4YacTh, a OYMIIEHHAs OTOMpa-
eTcsi cHU3y. be3 MomoIHUTENIbHOTrO XJIOPUPOBAHMS OHA IMOJAETCS B pe-
3epByap YUCTOMN BOJBI.

IOxHnas u CeBepHasi CTaHIIMU MOATOTOBKHM BOJIbI UMEIOT CBOU OCO-
OCHHOCTH B TEXHOJIOTHUYECKOM TIPOIECcCe.

2. TeopeTnyeckme OCHOBbI
N KOHTPOJIb NpoLeccoB NOAroTOBKU
BOAObI ONA NUTbLEBbLIX Leren

2.1. Koazynsauus

2.1.1. MpuHuMn meToAa

[IpuponHbie BOABI— CJIOKHBIE MHOTOKOMIIOHEHTHBIE CUCTEMBI, CO-
JepKalue YacTUIbl Pa3IMYHOW JUCIEPCHOCTH (B3BECh, KOJOHUIHO-
PaCTBOPEHHBIE YACTHUIIbI, MOJIEKYJIbI, MOHBI). B 3aBUCUMOCTH OT OpUPO/I-
HBIX, COJEPKAIMUXCA B BOJE, AUCIEPCHBIX MPUMECEU Pa3IM4alOT MYT-
HBIE U I[BETHBIC BOJbL. B MyTHBIX Bo/ax Mnpeodaaga0T HEOPraHUYECKUE
npuMecu (KpeMHHUEBas KHUCJIOTA, AJIFOMOCUJIMKATHI, TUIPOKCHUIbI, COJIH
METAJIJIOB, U Jp.). [[BETHOCTHh MPUPOAHBIX BOJ O0YCIOBJIEHA HPUCYTCT-
BHUEM COJICH *keJe3a, TYMUHOBBIX U ()YJIbBUHOBBIX KHUCIOT M HUX COJICH.
Kpome Toro, Boa Coaep uT pa3indyHble MUKPOOPTaHU3MbI: TATOTCHHBIE
Y HEMATOTeHHbIE OAKTEpUH, NIAHKTOH, BOJOPOCIHU, BUPYCHI.

OOeciBeunBaHue BOJIbI 3aKIIOYAETCS B CHUXKEHUU KOHILIEHTpalUu
OpraHn4eckux coearHeHui. OOpaboTKa BOJBI C 1IEJbI0 yIAJICHUS KOJ-
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JIOMJIHBIX U I'PYOOJUCIIEPCHBIX MpUMeECel HasbiBaeTcs oceemenuem. C
LE/IbIO yIAJCHUSA U3 BOJbI MMPUMECEH UCIOJB3YIOT (BU3HKO-XUMUYCCKUM
METOJ — Koa2ynsayuio. IIpu 5TOM yCTpaHSAIOTCS I1[BET, HEMPUATHBIA BKYC,
3amax, MyTHOCTh. Hanbosee yacto st 3TUX IejIei UCIIONb3yeTCs Heop-
raiiueckue KoaryisHtel: cyiabdar amomuaus (Aly(SOy); - 18 H,0),
cynbdat xeneza (II) (FeSO, - 7 H,0), xmopun xeneza (I11) (FeCls - 6
H,0), nuruapokcoxnopua amomunus (Al(OH),CI).

B 1960-e roap1 nmosBUINCH OpTaHUYECKHUE MTOJUMEPHI, KOTOPhIC BHA-
yajie MCIOJb30BAINCh KaK J00ABKM K HEOPraHMYECKMM KOaryJsHTam
U1 MHTCHCU(UKAIIMKU TIpoliecca Koarysauuu. B Hacrosiee BpeMs IIo-
JUMEPBI UCIOJIB3YIOTCS KaK OCHOBHBIC KOAryJISIHTBL. JTO TaKHe BEIICCT-
Ba, Kak:

CH,
. ClI”  momuamunsr Mr = 10 000 — 1 000 000
N CH, CH CH,
CH, OH n
CH, CH CH CH _
2 2 C I NOJINANAJTIIIUIIANMET WIIAMMOHUU
CH, CH, xsopug Mr = 10 000 — 1 000 000
*N
n
CH, CH,

[lo cpaBHEHUIO C HEOPraHUYECKUMH KOAryJIsHTaMH, OpPraHUYECKHE
UMEIOT Psil MPEUMYIIECTB: 00ECIEeUUBAIOT aHAJIOTMYHOE (MHOTJa JTyd-
iee) Ka4eCTBO OYMIIEHHOW BOJIbI, pa00OTaIOT B MIMPOKOM Auarnazone pH
OYHIIIAEMON BOJIbI, HE JOOABIISIOT B BOJY KaTHOHOB aJIOMHHUS VIIH YKe-
Jie3a, COKpaIllaloT pacXobpl Ha yaaieHue u o0paboTKy ocajaka, u Jp.

OnHako 10 HACTOSIIETO BPEMEHH, KaK MPaBUIIO, B KAUECTBE KOAary-
JITHTA UCIIONB3YIOT cyibdar amomunus. [Ipy BHECEHUU B IIPUPOIHYIO
BOJy TOM COJIM MPOUCXOUT €€ TUIPOITHU3:

APP* + H,0 & AI(OH)*" + H*

AI(OH)* + H,0 < Al(OH)," + H*

AI(OH)2+ + Hzo > AI(OH)3 + H+

A|2(804)3 +6 Hzo - Al(OH)gl +3 H2804.
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J1J1st TOro 4TOOBI peakiys TUAPOJIN3a MpoTeKana Mo 3-M CTYIEHSM C
oOpa3zoBaHuEM Ocajika THIPOKCHIA alFOMUHUSA, PUPOJIHAS BOJA AOJKHA
00J1a1aTh MEeT0OYHOCThIO, 00YCIIOBJICHHONW HAIMYUEM B HEH TUapokap0o-
HaTa KaJbIUs, KOTOPBIN TakKe MOABEpraeTcs TUAPOIU3Y, a MPUpPOAHAs
BOJa B pe3yJibTaTe MOAIIEIauYuBaETCs.

C&(HCOg)Z + H,0 & Ca(OH)g + CO..

Jl1s1 p. Boaru menovyHoCTh COCTaBsAET B CpeaHeM 1,9 Mr-akB/i.

NMeHHO mo3TOMY THUIpONM3 Cyibdara aglOMUHHUS MPOTEKAET [0
KOHI[a. bojee Toro, mpuM HEIOCTATOYHOM KOJMYECTBE OuKapOoHaTa
KaJIbITUsl B BOJIC IS €€ TMOJIenauynBanus JT00aBiIstoT u3BecTh. OOpa-
3ylolleecs B IEPBBIM MOMEHT TpyaHopacTBopuMoe ocHoBaHue Al(OH);
HaXOJIUTCS B KOJUIOMJTHOM COCTOSIHHMH, a moj BiusHueM OH™  1oHOB,
COJIEpIKalMXCsl B BOJE, Koaryiaupyer. PacTymiue CUIbHO THUIpaTHUPO-
BaHHbBIC XJIOTbS KOAryJIIHTa OCaXXJal0TCs, COpOUPYsSl Ha CBOEH MOBEPX-
HOCTH BCE HEXKelaTebHbIE KOMIIOHCHTHI, COAEPIKAIIMECs B TIPUPOTHOMN
Boje. [Ipr 3TOM OHA TTOJTHOCTBIO OCBETIISICTCS M 00CCIIBEUMBACTCHI.

CreneHb OYHUCTKU ONPEACNIIeTCS MHOTMMHU (haKTOpaMH: KOJIUYECT-
BOM BBOJMMOTO KOaryJsiHTa, CBOWCTBaMH 00pa0OaThIBaeMOUW BOJIBI,
YPOBHEM 3arpsi3HEHUs (HarpuMep, B MIEPHOJ IMaBOJAKA OH PE3KO BO3pac-
TaeT), BeNMMuruHoM pH, TeMnepaTtypoii u np.

Br160op ontumanbHOM 03Bl KOATYJISIHTa MPOBOJUTCS OIMBITHBIM ITYy-
TEM B YCJIOBHSX, MPHOJMKEHHBIX K IIPOU3BOJCTBCHHBIM U Ha3bIBACTCS
«IPOOHBIM KOAryJIMPOBAHUEM». Y CTAHOBJICHHUE ONTHMAaIbHOM J03bI KOa-
T'YJSHTA TO3BOJISET JIOCTUYh HAWIYUIIUX PE3yJIbTaTOB B OYMCTKE MPHU-
POJHOM BOJBL. DTO Ta J103a, BBEJACHUE KOTOPOH obecrieunBaeT oOpa3oBa-
HUE KPYITHBIX XJIONBEB, OBICTPO OCENAIOIINX, a OYHWIIEHHAs BoAa HE
uMeeT onanoBuaHou MyTu. [locne ¢uabTpanuyu OHa HE JOJKHA UMETh
1BeTHOCTh Gonee 20° u MyTHOCTL Oonee 1,5 MI/iI, YTO COOTBETCTBYET

Hopmam CanlluHa 21.4.559-96.

2.1. 2. MpobHOe KoarynmpoBaHue

JIJisi OLEHKHU pe3yJbTaTOB MPOOHOTO KOAryJWPOBAHUS HUCTOIB3YIOT
BU3YaJIbHOE HAOJIIOAEHUE 3a MPOLEcCOM O0pa3oBaHUS U OCEHAHUS
XJIOTILEB U METOJ] AHATUTUYECKOTO KOHTPOJISI Kaue€CTBA BO/IBI.

Ienv pabomor. O3HAKOMUTHCS ¢ METOAUKOW MPOOHOTO KOATyJIUPO-
BaHUS, TPUMEHIEMOW JJIsl ONpeAeNIeHUsl J03bl KOaryjsiHTa MpU ONTH-
MaJbHbIX 3HaUeHUsX pH pactBopa.
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Obopyoosanue u peaxmusvi. CEKyHAOMEDP WIHM MECOYHBIE Yachl Ha
1 muH., MepHble muauHApbl (V = 1 1) — 6 IIT., KOHHYECKHE KOJIOBI
(V =250 mi) — 6 mir.

1 %-HbIl pacTBOP CEPHOKHCIIOTO aATIOMHHUA. B KOHHYECKYyIO KOOy
Ha 150 mn wHamute 100 MJI JMCTWIIMPOBAHHOW BOJIBI, BHECTH 5 T
Aly(SO,); - 18H,0 u Harperh coAcpKMMOE Ha BOISHOM OaHe m0 70 °C
Py TIEpEMEIINBAHUH. 3aT€M PACTBOP OXJIaJUTh, IEPEHECTH B MEPHYIO
KoJI0y 06beMoM 500 M1 1 TOBECTH AUCTUIIIMPOBAHHOM BOJIOM 10 METKH.
Ilepen ynoTpebiaeHrEM pacTBOP MepeMelaTh.

Xoo onpeodenenus. IIpoOHOE KoaryaupoBaHUE B IPOU3BOJICTBEHHBIX
YCIOBHUSX MPOBOMIT B MEPHBIX MINIMHApPaX. X KOIUYECTBO 3aBUCUT OT
npejjiaraeMbIX 03 KoaryJjsHTa. B Kaxapli HUJIUHAP HAJIMBAOT Mo 1 J
IPUPOJHON BOJBI. 3aTeéM BHOCAT TpeOyeMoe KOJMYECTBO KOaryJjsHTa
(3amanHas go3a 50 mr/m — 5 mi, 80 mr/im — 8 mu, u T.1.). [locie BHeceHus
J103bl B MEPBBIN UIKMHJIP COJIEPKUMOE MHTCHCHBHO MEPEMEIINBACTCS B
TeueHue | MUHYTHI U OTMEYAETCsS BpeMsl Havasa KoaryJysiuu. 3aTeM Io-
CJI€OBATEIbHO BHOCUTCS KOAryJsSIHT B OCTajJbHbIC IIUIUHAPHL. [ mipu-
POJHOM BOJIbI OIPENEISICTCS IBETHOCTh, IIEIOYHOCTh, MYTHOCTb, TEM-
nepatypa (Hampumep, g Boabl peku Bonru Ha 23.02.01 usetHOCTH 53
rpaji., meno4HocTsb 2,18 mr-sks/i, myrnocts 2,3 mr/i, t = 0,2 °C). Dtu
K€ TOKa3aTeIu ONPEACA0TCS B Ipodax BOJbI OCIE €€ 00padOTKHU Koa-
ryasaToMm. [lonydeHHbIe JaHHBIE CBOASTCS B TaOIMIy 1.

Tabmnuia 1
oza xoacynauma, me/n * Ilpupoonas
600a 05
OYUCTNKU
XnonbeoOpa3oBaHme
Ocaxnenue
OcBeTBiIeHHE

**[1lem09HOCTb, MI-3KB/JI

**% A 11]emouyHOCTb, MI-3KB/JI

[{BeTHOCTH, Tpa.

MyTHOCTb, MI'/1

Il pexu Bosra mosaydeHbl Cleayrolde pe3ybTaThl IPY MPOBEIe-

HUU TIpoOHOTO KoaryiaupoBanus (tadn. 2) ot 23.02.01 u (tabm. 3) or
23.06.04.
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Tabmnura 2

Hosa IIpupoo-
Bpems KoazynsiHma, 80 | 90 100 110 120 130 pup
raln Has 600a
15 Mmun Xnomseobpaso- Mytb |[MyTh |Menk. |Cpend. |Kpymnn Ovesb -
BAHUE Yt Yt + [/POAH. | BPYTIH. KPYIIH.
Houtn XJ101bsA
30 mua |OcaxaeHue Her |Her |He3uau [lonnoe |BcIUibI- |-
IIOJIHOE
BaroOT
60 muH |OcBeTBIIEHUE Her |Her |He3nau Hogmn [Tomnoe |- -
IIOJIHOE
kk
i enounocts, 14 60 |1 67 (156 [150 |142  |1.36  |2.18
MT-2KB/JI
***A Ileno q-
- HOCTb, 0,50 (0,56 |0,62 0,68 0,74 0,82 -
MT-2KB/JI
- I{BetHOCTH, rpaa. |30 26 19 16 10 8 53
- Mytraocts, Mr/n |09 |0,7 0,6 0,3 0 0 2,3
Tabmnuia 3
Bpewn 1030 Koaeyisn-| gq | gy | og | 100 | 110 | !pupoonas
ma, me/n 800a
15 Mt Xnonseobpaso- Mesk. | Cpen. | Kpyns. Ouens | OueHb i
BaHUE KPYIH. | KPYIIH.
30 mua |OcaxaeHue Hesua-| Houry IlomHOE Tom= IlomHOE -
YUT |HOJHOE HOE
60 muH |OcBeTBIIEHUE Hesna- | Mouru ITonHoE Hon- ITonHoE -
YUT |HOJHOE HOE
kk
i Menounocts, |4 55 1 947 | 110 | 1,02 | 095 1,76
MT-2KB/JI
Hokk _
- Allleno 8-l 54 | 059 | 066 | 0,74 | 0,81 -
HOCTB, MI'-3KB/JI
- I{BeTHOCTB, Tpa. 19 14 10 9 8 57
- MyTHOCTB, MT/JI 0,3 0,1 0,0 0,0 0,0 7,2

Ilpumeuanus:
* MlHTepBa 3Ha4eHUH /103 KOAryJIsTHTa MOKET OBbITh PaCIIUPEH.
*% [1le109HOCTh OUHUIIIEHHOM BOBI.
*#*Alllenounoctn ompenesieTcss Kak pa3HOCTb MEXKIY LIEJIOYHOCTBHIO IMPH-

POAHON BOABI ¥ OYMILEHHOM C MOMOILBIO KOATYJIMPOBAHUS.
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B pesynbpTare BHeceHHs cyib(aTa aaTlOMUHUS B MPUPOIHYIO BOIY
YMEHBIIIAETCS €€ MIEeTOYHOCTh. /(711 BCeX BapHaHTOB OYMCTKH BOJbI HE-
00X0JMMO ONPEACIUTh IIETOYHYIO Pa3HOCTK\ (  IIEIOYHOCTH) U IIO-
CTpOUThH TpadHK €€ 3aBUCUMOCTH OT J03bl KoaryisHrta. /s paccmoT-
peHHoro npumepa 1:

AL,
Mr-3KB/M 11 -
1 -
0,9 -
0,8 -
0,7
0,6
0,5 -
0,4 -
0,3 -
0,2 -
0,1 -
0 T T T T T T T T T T T T T T
10 20 30 40 50 60 70 80 90 100 110 120 130 140

nosa, mr/n

B 3aBucuMocTH OTA MIETOYHOCTH OYUILEHHON U IPUPOJHOU BOIbI
BBIOMpAETCsl J103a KOoaryjsiHTa B IMPOU3BOJICTBEHHBIX YCIOBUAX. [Ipu-
Mep: MEI0OYHOCTh MPUPOIHON BOJABI 2,18 MIr-3KB/JI, 1IEJIOYHOCTH BOJIbI
nociie o0pabotku ee koaryiassatom 1,42 mr-sks/n, A 1] =2,18 — 1,42 =
0,76. CnenoBaTenbHO, ONTUMAJIBHOM OyJIeT A03a KoaryJjsHta 119 mr/mn.
Ona oOecrnieynBaeT MakCHUMaNbHBIN 3((PEKT OUYUCTKH B TEXHUUYECKOM
nporecce.

2.1.3. MeTogukm aHanmsos

Domomempuueckuii. memoo onpeoenenun ueemuocmu. liBer-
HOCTb TTOBEPXHOCTHBIX BOJ BBI3BIBACTCS TJIAaBHBIM 00pa3oM MPUCYTCTBU-
€M T'YMUHOBBIX BellecTB U coenuHeHuit xene3a (111). KomnuectBo 3Tnx
BEIIIECTB 3aBUCUT OT I'€OJIOTMUYECKUX YCIIOBUH B BOJOHOCHBIX TOPU30H-
Tax U OT KOJIMUECTBA U Pa3MepoB TOPDSIHUKOB B OacceitHe ucciaeayemMon
pekn. OkpallleHHas BOJa UMEET HENMPUATHBIM BHEIIHUK BUA. MMerorcs
yKa3aHUs Ha HEOJarompusiTHOE BO3JCHCTBHE TYMHHOBBIX BEIECTB Ha
MUHEpaJIbHbII OOMEH B OpraHu3Me.

KosnuecTBEeHHO IIBETHOCTH BOJIbI ONPEEIISIETCS BU3YIbHO WU (Po-
TOMETPUUYECKHU — MyTEeM CpaBHEHUs MpoO C pacTBOpaMH, UMUTHUPYIOIIH-
MU [BET NPUPOJHOU BOAbI. KaueCTBEHHO IBETHOCTh XapaKTePHU3yeTCs
CJIEIYIONIUM 00pa3oM: OeCLIBETHAs, 3€J€HOBaTasl, KeaTasi, Oypas 1 T.]I.
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OmnpezaeneHne BETHOCTU MPOBOJAT B MPO3payHO Boje. MyTHYIO
BOAYy GUIBTPYIOT yepe3 MeMOpaHHbi GuinbTp Ne 4 unu neHTpudyrupy-
101. Eciu 1iBeTHOCTE Bobl > 70°, TO €€ mepen onpenesaeHueM pa3basiis-
FOT JUCTHLIMPOBAHHOU BOJIOM.

[{BeTHOCTH BBIpaXkaeTcs B YCIOBHBIX Ipajycax. B HopMe 1IBETHOCTH
BOJBI HE Oosee 20° (no crenmansHOMy paspewenno COC momyckaercs
35°). LIBETHOCTEL BOJBI ONPEAESIETCS HE MO3AHEE YEM Yepe3 2 yaca I1o-
cie otbopa MpoOkI BOIBI.

Obopyoosanue u peakmusvt. KOK-2, mepusie mumuaapsl (V = 100
MJ, 14 mT., 3 OECIBETHOTO CTEKJa), BOPOHKA, OyMakHbIC (UIBTPHI,
CTaHJAPTHEIA PacTBOP I onpeaenenus usernoctu (pactsop 500°). To-
TOBUTCA IO CIEAYIONICH MeToANKEe (OMXpOMATHO — KOOAIbTOBAS IIKaJa):

— pactBop a: 0,25 ouxpomara kanus (K,Cr,O;) pacTBopsioT B auc-
TWIIMPOBAHHOM BOJIe, 00aBISAIOT | MJI KOHIEHTPUPOBAHHOM CEpHOM
kuciotsl (p = 1,84 F/CM3) 1 JOBOIAT 00BEM 10 1 1

— pactBop 0: 5 r cynbdara kodbanmpTa (C0SO, - 7TH,0) mobapmstor
0,5 MJI KOHLIEHTPUPOBAHHOU CEpPHOM KUCIOTHI = 1,84r/cMm 3) U JI0BO-
T ooveMm 1o 0,5 1.

— pacTBOp B: | MJI KOHIIECHTPUPOBAHHOW CEPHOM KUCIOTHI ) = 1,84
F/CMB) PacTBOPSIIOT B AUCTUIIIMPOBAHHOM BOJIE U JOBOJAT 00BbeM 110 1 1i;

— pacTBOp 500°%: cmewmmBaroT 350 M pactBopa a, 200 mu1 pacTBopa 0
u 450 M pactBopa B. Onruueckasi IIOTHOCTh Takoro pacteopa 0,74 —
0,75 (KOK - 2; A =364 um, L = 50 mm).

Lllkana yeemuocmu. J1jis e NpUTrOTOBJICHUSI CMEIIMBAIOT CTaH1apT-
HBIA pacTBOp (pacTBOp 5000) C pacTBOPOM B B CJIEAYIOIIUX COOTHOIIE-
HUSIX:

Tabnura 4

CrannapHbIit 0 1 2 3 4 5 6 8 |10 |12 | 14 | 20 | 40 | 50
pacTBoOp, MII

PactBop B, M1 |100| 99 | 98 | 97 | 96 | 95 | 94 | 92 | 90 | 88 | 86 | 80 | 60 | 50

I'panycsl 0| 5[10(15|20| 25|30 |40 |50 |60 | 70 {100 200|500

OBCTHOCTH

CnenyeT y4ecTh, UTO 1 MJI CTaHIapTHOTO pacTBOpa, pa30aBICHHOTO
1o 100 mn, cooTBEeTCTBYET S rpaji. HIBETHOCTH.

[IIkamy MBETHOCTH XpaHAT B TEMHOM MECTE M 4epe3 Kaxuapie 2 — 3
Mecs1a €€ 3aMEHSIOT.
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Nmest ceprio 3TAIOHHBIX PACTBOPOB LIBETHOCTH (ILIKAaJa [IBETHOCTH),
MO>XXHO TMOCTPOUTh KAIUOPOBOYHYIO KPHBYIO, KOTOpasi OTpa)kaeT 3aBU-
CUMOCTb ONTHYECKOM IUIOTHOCTH pacTBOpa OT ero 1serHoctu D = f ().
HyneBoii pacTBOp — MOJKUCIEHHAs TUCTWUIMPOBAaHHAs BoJa (pacTBOP
B). ONTHYECKYIO MIOTHOCTH PACTBOPOB OMPENEISAIOT Ha (OTOIIEKTPO-
kosopumeTpe (KOK-2; A =364 am, L = 50 Mm).

M3MepHB ONITHYECKYIO IIOTHOCTH pacTBopa (D), mo kairnGpoBoYHOM
KPUBOU OMPEAEISAIOT €ro IBETHOCTH (Tpaj.).

Ecnu npnst ompeneneHuss 1HBETHOCTH BOJBI UCIOJB3YETCS IIKalla
IIBETHOCTH, B MuiauHIApel Heccnepa HanuBaroT 100 M mpodunbTpoBaH-
HOM BOJIbI, UMCIOIIIEH KOMHATHYIO TeMIIEpaTypy, U MPOBOASAT MPOCMOTP
CBEepXy Ha 0enoM ¢oHe, CpaBHUBAS UHTEHCUBHOCTh OKPACKHU BOJBI C OK-
PACKOU CTaHJAAPTHBIX PACTBOPOB.

Domomempuueckuii memoo onpeodenenun mymuocmu. Hanuaue B
IPUPOJHOU U MUTHEBOW BOJE TBEPAOU B3BECU PA3JIMYHOM CTENIEHU JIUC-
NEPCHOCTH O0YCJIOBIMBAIOT KAY€CTBO BOJIbI, OMPEACIISIEMOE KaK €€ MyT-
HOCTb. MyTHast BOJa TPYIHO MOJAAETCSA 00€33apakMBaHUIO, TOCKOIBKY
BHYTPHU TBEPJbIX YACTHUUEK OAKTepUM 3alUIIECHBI OT ACHCTBUS JE3WH-
GUIMPYIONTUX BEIIECTB.

B nuTheBOil BoJ€ MYTHOCTh OOYCIOBJICHA HAIMYHEM MEIbYaNIINX
YacTHUI[ TUJIPOKCUJIA AIFOMUHHUS U Kejie3a ¢ acOpOUPOBAHHBIMU MTPUME-
camu. [Ipu BBICOKOM CTENEHM AUCIEPCHOCTH B3BECHU BOJA OIAJIECLUPY-
eT.

MyTHOCTB BOABI MOKHO OXapaKTEPU30BATh KAYECTBEHHO: BOJA IIPO-
3payHa, omnajecuupyer, ciadas MyThb, CHiIbHasi MyTh. KoIM4ecTBEHHO
MYTHOCTb BOJIbI onpenenseTcs poromerpuyecku. OnpeneaeHue mpoBo-
JISIT HE TO3/IHEE YeM Uepe3 CYyTKH Mocje oToopa Mpookl.

Obopyoosanue u peakmugvl. KOK-2, mepubie nunuuapst (V = 1000
M, 2 mT.), mepHbie nunetku (V = 0,1; 0,2; 1; 2; 5 mi1, 5 mT.), MEpHbBIE
k0J0561 (V =100 mi, 10 mr.), kaomud K-2+M (I'OCT 6138-61, nna dap-
($bopoBOI TPOMBILIJIEHHOCTH), CTYIIKH, IIEJIKOBOE CUTO C JUAMETPOM OT-
Bepctuit 0,1 MM, MmemOpannabie GunbTpbl Ne 4 (mpeaBapUTEIbHO MPOKU-
NSTYEHHBIE) WK LIEHTpUudyra.

OcHOBHas cTaHAapTHasl CyCneH3usi KAoauHa TOTOBUTCS IO CIEAYIo-
el MEeTOJIMKE: KaoJMH BBICYHIMBAIOT mpu Temmeparype t = 105 -—
110°C, mpoceuBaroT uepe3 WIENKOBOE cHMTO. 3areM 25— 30 r KaomuHa
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XOPOUIO MEPEMEIIUBAIOT C 3 — 4 J1 TUCTUJUIMPOBAHHOM BOJBI U OCTABJISI-
10T Ha cyTku. [locime sToro cudoHOM OTOMPAIOT HEOCBETIMBIIYIOCS
4acTh KUJAKOCTU. K ocTaBuielicss 4aCTu BHOBb MPUJIUBAIOT JUCTUILIUPO-
BaHHYIO BOJy, CUJILHO B30alTHIBAIOT M OCTAaBJSIOT CTOSITh Ha CyTkU. He-
OCBETJIMBILASACS YacTh KUAKOCTU oTOMpaerca. Onepaius MOBTOPSIETCS
TPUAKIbI, KOKJIbIA pa3 MPUCOETUHSISI HEOCBETIUBIIIYIOCS B TEUEHHUE CYyTOK
CYCIIEH3HUIO K paHee coOpaHHOM. HakomieHHy0 CyCeH3u0 COOMparoT B
IIUJIMHJIP, XOPOIIO MEePEeMEIIMBAIOT U Yepe3 TPOe CYTOK CIUBAIOT KHUJI-
KOCTh Haja ocagkoM. K momydyeHHOMY ocaaky A00aBisIOT 2 J1 AUCTUILIU-
POBAHHOM BOJbI, TIEPEMEIINBAIOT. DTO OCHOBHAs CTaHJAapTHAs CyCIIEH-
3ust. J{ns onpeneneHus coaepxkanus B Herl kaonuHa 50 — 100 mu cycnen-
3uM  QUIBTPYIOT 4Yepe3 MpeIBapUTEILHO B3BEIICHHBIA MeMOpaHHBIN
bUIBTP, KOTOPHIM 3aT€M BMECTE C OCAJKOM BBICYIIMBAIOT MPU TEMIIEpa-
type 105 °C u B3BemmBaror. 3arem ONPENEIAT COAECPKAHUE B3BECHU B
11 cycnenzuu (C, mr/n). Ilpumep: BeC BBICYIIEHHOrO ocajaka 26,8 mMr
nocie  ¢uiabTpoBanus 100 wma  cycnensuu.  CrenoBaTeNbHO,
C = 268 mr/m; 1 ma cycnien3un coaepxut 0,268 mr kaonuHa, a 1 Mr Kao-
JavHa coaepxkutcs B 3,7 mut cycniersuu (X=(1*1):0,268 = 3,7 mmn).

Cycnen3ust kaoiuHa cradunusupyercs. Jlis 3Toro B Hee 100aBIIs-
tor 100 Mr wmenkokpucTaiinyeckoro rekcomeradocdara HaTpUs
(INaPOg3]s) m 10 kanens xnopodopma uiau popmanuna. OCHOBHAS CTaH-
JapTHasi CyCIIEH3Hs KaoJuHa MOKET XPaHUTHCS B T€UEHUE 6 MECAIICB.

Jlist mpurotoBiieHusl paboOYMX CTAHIAPTHBIX CYCHEH3UH MYTHOCTH
OCHOBHYIO CTaHJAPTHYIO CYCHEH3UIO pa30aBiisllOT AUCTUIIMPOBAHHOM
Bos0 B MepHbIX kojbax (V = 100 mui). CoxmepxaHue KaojrHa B pado-
yux ctanaaptHeix cycnensusax (C) 0,1; 0,2; 0,4; 0,5; 1,0; 2,0; 5,0; 7,0;
10 mr/a. B 100 Mt 6yaet coaepxkatbes coorBercTBeHHO 0,015 0,02; 0,03;
0,04; 0,05; 0,1; 0,2; 0,5; 0,7; 1,0 mr (B 10 pa3 menslie). CiienoBaTesibHO,
JUIsl IPUTOTOBJIEHUSI CEPUU PA0OUMX CTAaHAAPTHBIX CYCHEH3UH CIEAyeT
BHECTU B MepHyIo kosoy 0,037; 0,074; 0,111; 0,148; 0,185; 0,37; 0,74;
1,85; 2,69; 3,70 M OCHOBHOW CTaHAAPTHOW CYCIIEH3UU U JOBECTHU €€
o0bem 10 100 mua (3Has, uto 1 Mr B3BECH coepKUTCs B 3,7 MJI CyCHEH-
3uM). M0XXHO XpaHUTh HE 00JIeE CYTOK.

KanubpoBouHasi KpuBasi BbIpakaeT 3aBUCUMOCTh ONTUYECKOMN TIJIOT-
HOCTH CYCIIEH3MH KaojimHa B Bojae oT mytHocTH (D = f(M)). OnTuye-
CKYIO IUIOTHOCTh CEPUU CYCHEH3UN OMpEAeistoT Ha (POTOIEKTPOKAIIO-
pumetrpe (KOK - 2; A =540 um, L = 50 mm). KouTpoisb — npopuiabTpo-
BaHHas yepe3 MmeMOpanHbiil GpunsTp (Ne 4) Boza.
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Xo0 onpedenenus. B KIOBETY BHOCST XOPOIIIO TIEPEMEIIAHHYIO BOIY
U U3MEPSIIOT €€ ONTHYECKYI0 IIOTHOCTh. KOHTpoIbh — mpoduabTpoBaH-
Has yepe3 meMOpanHbii puiabTp (Ne 4) Boja. MyTHOCTH (MI/11) onpese-
JISFOT TI0 KaTMOPOBOYHOW KPUBOM.

Onpeoenenue oouenn wenoynocmu. llog oOmel IMEI0YHOCTHIO
MOHUMAIOT O0IIIee CoAep)KaHUe COJIeH CIabbIX KUCIIOT, B YaCTHOCTHU Kap-
OOHATOB W THAPOKAPOOHATOB, BCTYMHUBIINX B PEAKIHUIO C COJISTHON KH-
CIOTOM ¢ OOpa30BaHUEM XJIOPUJOB WIEIOUHBIX W IIEIOYHO3EMEIbHBIX
MeTalioB. Beipaxkator B Mr-ske/n. OmnpezerneHue cieayeT MPOBOJUTH
cpasy 1mociie 0TOopa BOIBI.

Obopyoosarnue u peaxmusvl. Konndeckue koyobl (V = 250 mn),
MEPHBIN HUINHAP, Or0peTKa JJis TATPOBAHUS 25 MJI — 2 IIT.

Consnas kuciota 0,1 monb-3k8/11 (0,1 N). 8,9 M1 coNsIHOM KHCIIOTHI
(miotHoCcTh 1,17) paz0apistor B 1 1 TUCTUINIMPOBAHHON BO/IBI.

CMmenranHbId HHAUKATOP. | T METHIIOpaHka U 2,5 T MHIUTOKapMHHA
PacTBOPSIIOT B 1 J1 TUCTUIIITUPOBAHHOM BOJIBI.

Nunukarop 1%-b1ii ciupToBOil pacTBOp (heHosTanerHa (Coupt
60 % -HbIi1).

Nuaukarop 0,1 %-Hblil BOJHBIA paCTBOP METUIIOPAHIKA.

PactBop Oypsl 0,05 moas-3x8/1 (0,05 N). 10,10 r Na,B,O; pactso-
PAIOT B HEOOJIBIIIOM KOJIMYECTBE AUCTUIUIMPOBAHHOW BOJBI U 3aTEM JI0-
BOJIAT 00BeEM 10 1 JI.

Onpeodenenue MONAPHOU KOHUEHMPAUUU IKGUBANEHMA COJIAHOU
Kucaomel. B Tpu xon6s1 n3 Oropetku HamuBaroT mo 20 mi 0,1 N comstHo#
KUCJIOTHL. B Kaxyro kKoj0y 100aBisioT no 4 Kamiu WHAUKATOpa — Me-
TUJIOpaHKa. PacTBOp KMCIIOTHI OKPAIIMBAETCS B PO30OBBIN L[BET.

CoJiHy10 KUCJIOTY TUTPYIOT Oypoil, mpuOaBiisis MOCIEAHION 0 Ka-
IJISIM /10 MOSIBJICHUS JKEJITOM OKPACKH OT OJHOM NMpHOABICHHOMW Karliu
pacTtBopa Oyphl.

V1%0,05

CHeny =
2

rae Cycry — KOHLIEHTpaMsA CONAHOM KUCHOThI, N (MOJIB-2KB/1);

V1 — 00bem pacTBOpa Oypbl, MOLIEANICH HA TATPOBAHUE, MJI,

0,05 — xoHnenTparus pactsopa 0ypsl, N (MOJIb-9KB/1);

V, — 00BeM pacTBOpa COJSHOM KUCIOTHI, B3SITHIN JIsl THTPOBAHUS, —
20 M.
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Xoo onpedenenus. B koandeckyro koia0y HamuBaroT 100 M BOABI,
N00aBIISIIOT 3 Karuii UHAUKaTopa — peHodranenHa. Eciau nosBuTces po-
30BO€ OKpAIlIMBAHWUE, MPUPOJHYIO BOAY TUTPYIOT COJITHOM KHCIIOTOM
koHIeHTpanueit 0,1 MiIb-3kB/1 10 oOecliBeUMBaHUA. 3aTeM K PacTBOPY
N00aBISIOT 5 Kamneidb CMENIAHHOTO MHAMKATOpPA W MPOJIOJIKAIOT TUTPO-
BaTh JIO Tepexojia OKpacku u3 3ejeHou B ¢uosnetoByo (pH 3.7). Ilpu
TUTPOBAHUY 3€JICHBIM IIBET pacTBOpa CHavaya MepexouT B CEPHIi, a 3a-
TE€M OT OJTHOM KaIlJIu COJITHON KHUCIOTHI — B (hrosieToBbI. Eciiu npu j10-
OaBieHUM WHIMKaTopa — (peHosdTamenHa po30BOr0 OKpAIIMBAHUS HE
HaOJII0TaeTCs, TO TUTPYIOT Cpa3y CO CMEIIAHHBIM UHIUKATOPOM.

Yuciao Ml CONIHOM KUCIOTHI KoHIeHTpanueit 0,1 Moab-3KB/1 COOT-
BETCTBYET 3HAUEHUIO OOIIECH IETOYHOCTH B Mr-3KB/J (tipu K = 1),

Cooeporcanue omuema.

1. llenb paGoTHI.

2. KpaTkoe onrcanue METOIUKH MTPOBEICHUS TPOOHOT0 KOaryJnpo-
BaHUS, METOJIUK OIPEICICHHS [IBETHOCTH, MYTHOCTH M IIEIOYHOCTH BO-
ITBL.

3. BeiBosibl 1o pabote, coaeprkaiire 00OCHOBAHHME BBHIOOpaA OITHU-
MaJIbHOM J103bI KOAryjiasHTa W OIEHKY 3()P(PEeKTHUBHOCTH OYMCTKH BOJIBI
9TUM METOOM.

Ilpaeuna 6ezonacnozo eedenun pabomel. Heo6Xxommmo co0I0/1aTh
npaBwia padoThI C KUCTOTaMH, 000pyAoBaHUEM U3 cTekia. [lepen pado-
TOM ¢ MPpUOOPOM CJEAYET MPOBEPUTH €T0 UCTIPABHOCTD U 3a3E€MJICHHUE.

2.2. Obe33apaxueaHue 600bI

2.2.1. XnopupoBaHue

st obGecrieyeHns: HEOOXOIUMOM OaKTEPUIIUTHOM YHMCTOTHI BOJY
nepes nojaveid moTpeouTento o0e33apakuBarOT (Ae3uHPUITUPYIOT) pas-
HBIMM METOJIaMH: XJIOPUPOBAHHME, O30HHUpPOBaHHE, 00padOTKa YIbTpa-
(bUOJIETOBBIMU JIydaMH U Jp. XJIOPUPOBAHUE BOJIbI IS €€ 00e33apaku-
BaHUS TOJYYWJIO HamOoJbIliee pacrpocTpaHeHne. KomnuecTBo XJopa,
HEOOXOIUMOTO JJIsi 00e33apakuBaHusl, 3aBUCUT OT pH BoJbI, TeMmepa-
Typbl, BpEMEHHU KOHTaKTa C BOJOM, €€ 3arpsA3HEHHOCTH (IIBETHOCTH U
MYTHOCTH).
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XJ0pUpOBaHKUE OCYIIECTBISCTCS MyTEM BBeJEHUsSI B oOpabaThiBae-
MYH BOJY IPUTOTOBJICHHOW XJIOPHOM BOJAbI. KOHIEHTpamus XJIOpHON
BOJIbI HE YTOUHSIETCSI, YUYUTHIBAETCS TOJIBKO pacxoj kujkoro xyuopa. Co-
OTBETCTBYIOIIIEE ITOMEIIEHUE HA3bIBAIOT XJIOPATOPHOM. bOUKH C KUAKUM
XJIOPOM pa3MEIIAIOT Ha BecaX M KOHTPOJIHUPYIOT €ro MOCTYIUIEHHWE B
IPOMEXKYTOUHBIE OAJNIOHBI. M3 0amioHOB XJIOp MOCTYHAET B XJIOPATOPHI
IUISL TIPUTOTOBJIEHUS XJIOPHOM BOABL. 1Ipy B3auMonencTBun Xjopa ¢ BO-
JI0¥ TPOTEKAET XUMHUYECKask PeaKIlusi:

Cl, + H,0O «» HCIO + HCI.

OO6pa3yromasics XJIOPHOBAaTUCTasA KHUCIOTa JE3UH(UIUPYET BOIY.
Omna cnabast, €€ crmocOOHOCTh K JUCCOIUAINY 3aBUCHUT OoT pH cpenpr:

HCIO < H" + CIO™ (mpu pH » 5,6).

[TockonbKy OaKTEpUIIMIHOCTh HEIUCCOIMHUPOBAHHOW XJIOPHOBATH-
ctoit kuciaoTel B 70 — 80 pa3 Ooblie, yeM OaKTEPUITUIHOCTh THIIOXJIO-
PUT — HOHa, 00e33apakuBaHuEe BOBI CiieayeT BecTu npu pH « 7.

[Teppuunoe obe33apakMBaHUE BOJIBI XJOPUPOBAHUEM OCYIIIECTBIIS-
€TCA B NMPUCYTCTBMU aMMHaka. OH MOJAeTCs B BUJIE aMMHUAYHOW BOJbI
KOHIeHTpanuen npumepHo 10— 18 %, KOHIEHTpanus HE YTOYHSIETCS.
Xmop W aMMHuaK JOJDKHBI I10JIaBaThCsl B MAacCOBOM OTHOIIICHUU
Cl; : NH3; =4 : 1. Oqnako peajibHO OHO MEHSETCS U 3aBUCHT OT BPEMCHH
roga (3uma 3 : 1, neto 1 : 10). B pe3ynbrare B cmecurene (puc. 1) mpo-
TEKAIOT XUMUYECKUE PEAKIINHN:

HClO + NH3<—> NH2C| + Hzo,

MOHOXJIOpaMHnH

HCIO + NH,Cl < NHCI, + H,0,

JUXJIOPaMUH

HClO + NHC|2 <> NC|3 + Hzo

TPUXJIOPAMUH (TPEXXJIOPUCTHIN a30T)

[Ipu pH = 7 nonsa monoxynopamuHa coctaBisieT 98%.

[Tocnennsis xumuyeckas peakuus nporekaetr npu pH < 4,5. Ilo-
CKOJIbKY ISl TIpupoAHO# Bojbl pH » 7, 00pa3zoBaHue TpUXjIopamMuHa HE
MIPOUCXO/IUT.

MoHo- ¥ auXJ0paMUHBI HEOOXOJAUMBI JIJIA MPEIOTBPAIICHUS BO3-
MOHOCTH BTOPUYHOTO OAKTEPHATHHOTO 3arpsS3HECHHS OUUIIIECHHOU BOJIBI
B pa3BOAsIIEH CeTU BOJONpPoBoja. Mx OakTepuninaHas aKTUBHOCTh IO-
pa3zo HuxXe, yeM y xjopa. JluxiaopaMunsl B 3 — 5 pa3 aKTUBHEE MOHO-
XJIOPaMHHOB, HO UX CITIOCOOHOCTH 00€33apaxuBaTh BOAY B 1iesioM B 20 —
30 pa3 Huxke, yem y xjopa. VX riaBHOE NPEeUMYILIECTBO — JUIUTEIbHOCTh
nevictBus. O6e33apakuBaHUe BOALI ¢ aMMOHHU(DUKAIIMEH IKOHOMHUYHEE,
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YIYUIIAlOTCd OPraHOJENTUYECKHE CBOMCTBA BOJbl. OIHOBPEMEHHO
YMEHBIIIAETCSI BO3MOXXHOCTh 00pa30BaHUs XJIOPOPTaHMUYECKUX BEIIECTB
ONACHBIX IS 3/TOPOBbS YEIIOBEKA.

OcHosHble mepMuHbl

1. Cl, HCIO, CIO" — pacTBOpeHHBIE B BOJIE Ha3bIBAIOTCS CBOOOTHBIM
aKTUBHBIM OCTAaTOYHBIM XJIopoM. Ero coaepskanue B pe3epByape 4YncTon
BOJbI MOKHO OBITh 0,3 — 0,5 Mr/n (HopmatuB). [IpomomKuTEeIbHOCTE
KOHTAKTa XJOpa ¢ BOJIOW cocTaBiisieT He MeHee 30 MUHYT, MO3TOMY OH
HA3BbIBACTCS OCMAMOYHbBIM.

2. X70p, CBSI3aHHBIA B XJIOPAMHUHBI, HA3bIBACTCSl CBSI3aHHBIM AKTHB-
HBIM OCTaTOYHBIM XJIOpoM. CojiepikaHue ero B pe3epByape YMCTOU BOIBI
0,8 - 1,2 mr/n (HopmatuB). IIpoaoIKUTEIBPHOCTh KOHTAKTa XJIOpa C BO-
noi coctaBisier He MeHee 30 MHHYT, MOTOMY OH HAa3bIBACTCS OCMIA-
TMOYHBIM.

Y4auTeiBas pazInyHy0 0aKTEPHUIIUAHOCTH CBOOOJHOTO aKTUBHOTO U
CBSI3aHHOT'O aKTUBHOT'O XJIOpa, CIEIYeT MOJJICPKUBATh MX OCTAaTOYHBIS
KOHIIeHTpaluu pa3anuHbiMu: 0,3 — 0,5 Mr/r — cBoOOJHOTrO aKTHBHOIO
xjopa (1); 0,8 — 1,2 mr/in — cBsI3aHHOTO aKTUBHOTO XJopa (2).

3. Cymma cBobOomHoro aktuBHOTO ocraTtouHoro xyopa (Cl, HCIO,
CIO") u cBa3zannoro akrupHoro ocrtarounoro xyiopa (NH,CI, NHCI,) B
BOJIC HA3bIBACTCS AKMUBHBIM XJIOPOM.

KonuyecTBo xj0pa, KOTOpoe HEOOXOIUMO BBECTH B BOAY JJIs MOJTY-
YEeHMs 3aJaHHOM BEJIMYMHBI OCTATOYHOI'O AKTUBHOTO XJiopa 4depe3 30
MUHYT KOHTaKTa C BOJOH, OINpeeisercss MPOOHBIM XJIOPUPOBAHHECM.
OHO ycTaHaBIMBaeT pabOUYyr0 03y XJIOpa, HEOOXoauMylo s 00e33a-
paxuBanus Bonbl. [lo pe3ynbraTam aHalin3a pacCUYUTHIBAIOT XJIOPOIIOT-
JIOIIaeMOCTh OYHIIAEMON BOBI. XJIOPOIOIJIONIAEMOCTh H3MEPSAETCS B
MI/JI. DTO Pa3HOCTh MEXKJY J1030H IoJlaBaeMoro xjopa (Mr/j) u ocTta-
TOYHBIM aKTUBHBIM XJIOPOM (MT/T).

XOTsI MepBUYHOE 00€33apa’kKMBaHUs OCYIIIECCTBIISICTCS B CMECHUTEIIH,
COJIEpKaHUE OCTAaTOYHOTO aKTUBHOTO XJIOpa 3/IeCh HE ONpeeseTcs, Mo-
CKOJIbKY BpeMs KOHTAKTa BOJBI C XJIOPOM JOJIKHO OBITH ONpEeTICHHBIM
(30 MunyT). IMEHHO CTOJNBKO TpeOyeTcsl BPEMEHU, YTOObI MPUPOIHAS
BOJIa y’K€ TMPOIIIa YaCTh COOPYKEHUHU 1O TeXHoJoruueckou cxeme. Co-
JepKaHUe OCTaTOYHOTO aKTUBHOTO XJIOpa OMpeesieTcs B BOJE, MPOXO-
asuied puiabTpoBaHue, T. €. B puibTpax. Ero cogep:kanue Ha 3ToM 3Ta-
e TEXHOJOTHMYECKOTrO IMPOIECCa OYMUCTKU BOJABI JOJDKHO COCTABIISATH
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0,6 — 0,8 Mr/n (HOpMaTHB) M OTIAWYAETCS OT COJICP)KAHHSI B pe3epByape
yrctor Boasl — 0,3 — 0,5 mr/i (HopMaTuB).

2.2.2. NMpo6GHoe xnopupoBaHue

3aoanue. Y CcTaHOBUTH pab0OUyIO 103y XJIOpa ISl OUMIIIAEMOM BOIBI.

Obopyoosanue u peaxmugsi. Mepubie uusAps! (V =1 1) — 7 wrt.,
koHmueckas konda (V = 100 mi) — 1 mr. XnopHas BoJa ¢ U3BECTHBIM
TUTPOM (COAEpKaHUE XJI0pa B MI/MJI).

Xoo onpedenenus. IIpodHOE XJIOpUpOBaHWE TPOU3BOMSIT B IPOM3-
BOJICTBEHHBIX YCJIOBUSIX B 3aKPBIBAIOIINXCS MEPHBIX NUJIUHAPAX, YKPHI-
TBIX OT CBETAa TEMHOM TKaHbIO. MIX KOJIMYECTBO 3aBUCHUT OT YHUCJIA MPEI-
MOJIaraeMbIX 403 XJopa. B KaXapli HWIMHAP HAJIWBAIOT MO 1 J1 mpupoa-
HOM BOJBI M BHOCST JO03bl XJIOpa MJIA MNPOOHOTO XJOPUPOBAHUS C
uHTepBasioM B 0,5 mr/mi. Uepes 30 MUHYT OonpeneasioT OCTATOYHBIN aK-
TUBHBIN XJIOP MOJOMETpUUECKU™. Pe3ynbTaThl MPEACTaBIAIOTCS B BHUIC
TaOJIULIBIL.

Tabmuna 5
Howmep mumnapa 1 2 3 4 5 6 7
Jlo3a xjopa, Mr/a 0,5 1,0 15 2,0 2,5 3,0 3,5

O06BbeM XJIOPHOU BOJBI,

L 034 | 068 | 1,02 | 1,36 | 1,70 | 2,04 | 2,38

OcTaToOYHBIM  aKTHUB-
HBIH XJIOpP, MT/JT

0,0 0,30 | 049 | 068 | 0,84 | 1,06 | 1,38

XJIOpOIOrI0MAEMOCTb,
MT/J1

050 [ 0,40 | 101 | 1,32 | 166 | 194 | 2,12

* B COOTBETCTBUU C TEXHOJOTUEH OUYMCTKU MPUPOIHON BOJBI CJIEAOBAIO ObI
BHECTH B KXJbIM ITUIMHIP aMMHUAYHYIO BOAY ¢ j030u 0,3 Mr/ia. OgHako B yCJIOBH-
SIX TIPOM3BO/JICTBA MPHU MPOBEJCHUU TPOOHOTO XJIOPUPOBAHUS aMMHUAK HE JT0OaBIIs-
10T, TOCKOJIbKY Han0oJiee BayKHBI Pe3yJIbTaThl MO COJICPIKAHUIO CBOOOTHOTO aKTUB-
HOT'O XJIOpA U €r0 OCTATOYHBIX KOJTHUYECTB.

DTH JaHHBIE OTHOCATCS K MPOOHOMY XJOPHUPOBAHUIO IMPUPOJTHOM
BObI p. Boaru. Paboueit no30# aia XJIOpUPOBaHUS SIBISETCS Ta, KOTO-
pas nocyie 30-MMHYTHOTO KOHTAKTa JA€T YJAOBJICTBOPUTEIbHBIC PE3YIIb-
TaThl IO COJIEP)KAHUIO OCTATOYHOIo akTuBHOro xjopa (0,6 — 0,8 mr/m —
HopMaTuB). IlonydeHHbIE pe3ynabTaThl CBUIECTEIBLCTBYIOT, YTO ONTH-
MaJIbHbIE JTaHHBIE MOJIy4YeHbl B HMUIKMHApPE Ne 4, rie OCTaTOYHBIN aKTHUB-
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HBIN XJI0p cocTtaBisgeT 0,68 mr/n (3HaueHHEe COOTBETCTBYET HOPMATHUBY).
Ha nepBuYHOM »3Tarme XJIOPUPOBAHUS MNPHUPOTHOW BOJIBI XJOPOIOIJIO-
maeMocTb coctaBuna 1,32 mr/in (2,0 mr/a (1o3a xaopa) — 0,68 mr/i (oc-
TaTOYHBIA aKTUBHBIX XJIOp) = 1,32 mr/im). IMeHHO Takylo 103y XJIOPHOU
BOJIbI MTOAAIOT TEXHOJOTH B CMECHUTEINH, oOecrieunBas Tpebyemoe conep-
’KaHUE OCTATOYHOI'0 aKTUBHOTO XJIOpA.

OpHako peaibHO BEJMYMHA OCTATOYHOTO aKTHBHOTO XJIOpa B BOJE
¢unbTpoB noaaepxkuBaerca Ha ypoBHe 0,8 — 0,9 mr/in, a B upe3Bblyaii-
HOM CUTYyallud MOKET ObITh YBEJIIMUEHA J0 2 MI/JI. DTO 3aBUCUT OT ypOB-
HSl 3arpsI3HEHHOCTH MPUPOIHOMN BOJBI (IMaBOJOK, LIBETEHUE W TI.), CTa-
OWIbHOCTH PabOTHI cOOpy>KeHus U aAp. B Tabnuiie 6 mpuBeaeHbl pe3yib-
TaThl IPOOHOTO XJIOPUPOBAHUA B YKa3aHHBIX YCIOBUSIX.

Ta6uia 6
Howmep mummnapa 1 2 3 4 5 6 7
Jlo3a xjopa, Mr/a 0,5 1,0 15 2,0 2,5 3,0 3,5
ﬁfT’CM MIOPHOM BOMRL | 54 | 48 | 72 | 96 | 120 | 144 | 168
Ocratounbiii — akTuB- | | 30 | 049 | 068 | 084 | 1,06 | 1,38
HBIH XJIOpP, MI/JT
ﬁf&p"“‘)momaw‘)"“’ 050 | 070 | 101 | 1,32 | 1,66 | 194 | 212

B sToM ciaydae onTuManbHOM 030U sABAsSeTCs 2,5 MI/m, TAe ocTa-
TOYHBIA aKTUBHBIN Xj0p cocTaBui 0,84 Mr/i, a XJOpOIOIJIOIMAeMOCTh
1,66 mr/n (mumasap Ne 5).

TexHomornueckas cxema BOJOTOATOTOBKH IPETyCMAaTPUBAET BTO-
pUYHOE XJIOpHpOBaHHE. XJIOp MOAAIOT B TPYyOOIPOBOJ, MO KOTOPOMY
OUMIICHHAs BoJa C (PUIBTPOB IMOCTYMAET B pPe3epBYyap UUCTOM BOJIBI
(puc. 1). 3mech HY>XKHO BBECTH TaKyr0 J03y XJIOpa, YTOOBI BEJIMUYMHA OC-
TaTOYHOT'O aKTUBHOTO XJjiopa cocTtaBisuia 1 — 1,2 mr/n (Hopmartus). [Ipu
ATOM 3Ta J03a CKIAABIBAETCS W3 JABYX 3HAUCHUW: MUMEIOLICHCS B BOJE
y>Ke J103bI XJIopa Ha cTaauu €€ puiabTpoBaHUs (M3 MPUBEICHHOTO BHIIIE
npuMepa, TabJl. 2, OHa COCTaBIIAET 2,5 MI/JI) U J03bl, KOTOpasi BLIOUpaeT-
Csl I BTOPUYHOTO XJjopupoBaHus. CienoBaTeibHO, U OCTATOYHBIN aK-
TUBHBIN XJIOp CKJIAJbIBACTCS U3 JBYX 3HAYEHUM — MO pe3yibTaTaMm Iep-
BUYHOTO Y BTOPUYHOTO XJIOPUPOBAHUS. DTa CepUs OINBITOB aHAJIOTHMYHA
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paccMOTpPEHHOM BhIlIe. [ 1aBHOE OTIIMYKE — BpEMsI KOHTaKTa XJjiopa ¢ BO-
noit coctaBnseT 1 dac. Pe3ynbTarsl npeactaBiaeHbl B Tabauie /.

Tabmnura 7
Howmep nununapa 1 2 3 4 5 6 7
Jlo3a xyopa, Mr/n 0,5 1,0 15 2,0 2,5 3,0 3,5
1\(ﬁbeM XJIOPHOU BOJIBI, 24 4.8 7.2 9,6 12,0 14.4 16,8
OcTaToOuYHbBIl aKTUBHBIN 079 | 106 | 128 | 158 | 1.74 | 1,96 | 218
XJIOP, MI/JT

%

i/{(f/iponomomaeMOCTL | 055 0,78 1,06 1,26 1,60 1,88 2,16

*[Ipu pacyeTe XJIOPOIOIJIONIAEMOCTH Ha MIPUMEPE PE3YJIHTATOB B 1-M IMIIUH-
Ipe ClenyeT y4ecTb, YTO IMPHU BTOPHUUHOM XJIOPUPOBAHUM HCXOJHOE COJEp KaHHE
XJIopa B BOJ€ (Ha4aso KOHTaKTa €ro ¢ BOJAOW) CKJIAJbIBAETCS M3 OCTATOYHOIO aK-
TUBHOTO XJIOpa Ipu nepBUuuHOM xjopupoBanuu (0,84 mr/a, Tabiu. 2) u 1036 BTO-
puuHoro xsopupoBanus (0,5 mr/m). Takum oOpa3oM, 3Ta BEIMYHMHA COCTABIISIET
1,34 Mr/m, a XJ0pOIOTJIONIaeMOCTh COOTaBIsIeT cooTBeTcTBeHHO 1,34 — 0,79 = 0,55
MT/I.

OnrumanbsHble AaHHBIE TTONYy4YeHbl B muimHApe Ne 2, rae ocratou-
HBIA aKTUBHBIA XJI0p cocTtapiser 1,06 mr/n (0iu3ko Kk HopMmaTuBy, 0,8 —
1,2 mr/n). Ilpy BTOPpUYHOM XJIOPUPOBAHUU CJIEAYET BHECTH €r0 J03Y
1 Mr/n, a onTuManbHas J03a MPU JBOMHOM XjopupoBaHuu 2,5+ 1=
3,5 mr/n. IMeHHO Takyro 103y MOJA0T TEXHOJIOTH, oOecreunBas HeoO-
XOJIMMOE COJEP>KaHUE OCTATOYHOI'0 AKTUBHOI'O XJIOopa Mpu o0e33apaxku-
BAaHWM MHUTHEBOU BOJIbI. XJIOPOIOTIOMAEMOCTh COCTABUT COOTBETCTBEH-
HO: 0,84 Mr/a (oCTaTOYHBIN AKTUBHBIN XJIOp MOCJIE NEPBUYHOIO XJIOPHU-
poBanusa) + 1 mr/nm (mo3a xjopa mpu BTOPUYHOM XJIOPUPOBAHUHU) —
1,06 Mr/n (ocTaTOYHBIA AKTUBHBIA XJOp MPU BTOPUYHOM XJIOPUPOBa-
Hun) = 0,78 mr/m.

JI1s1 TEeXHOJIOTMYECKOTO KOHTPOJSI 3aBUCUMOCTH OCTaTOYHOTO aK-
TUBHOTO XJIOPA MCHOJIB3YIOT rpaduueckuii MmeTo. JlaHHble mpeacTaBiie-
HBI HA PUCYHKE /.

be3 xyopamMMoOHU3AIMKU XJIOPOIOIJIONIAEMOCTh TPUPOIHON BOJIBI
umeeT Bua kpuBoi (l). Kpusas (Il) orpaxkaeT ee xj10pomnoriomnaemMocTs B
npucytctBun ammuaka. Kpuas (O) oTpaxaer OTCYTCTBHE XJIOPOIIOT-
jomraemMoctd. Hampumep, eciii OCTaTOYHBIA aKTUBHBIN XJIOp MPU TEp-
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BUYHOM XJIOPUPOBAHUHU JOJKEH coCTaBiATh 0,84 MI/JI, TO COOTBETCT-
ByIOIIas /103a (B OTCYTCTBHMM aMMHaKa) paBHa 2 Mr/n (2,5 — mpakTude-
CKH).

O

OcTtatouHslil XJ10p, MI/11
A

1 2 3 4 5 Jlo3a xJiopa, Mr/ia

Puc. 7. 3asucumocmo xonyenmpayuu
OCMAamouH020 XJ10pa om 003bl X10pa

Ha xpuBoii (11) e€ nepBbIii y4acTOK OT HYJIA 10 T. A BECh COOTBETCT-
BYeT MPAKTUYECKU MOJHOCTHIO CBSI3aHHOMY OCTATOYHOMY AKTUBHOMY
XJ0py, T. €. 00pa3yroTcsa MOHO- U AuxjopaMuHbl. Ha ydyactke Ab npu
COOTBETCTBYIOIIMX JI03aX XJIOpa OHU Pa3pyIIatoTCs:

NH,CI + NHCI, = N, + 3 HCI,

2 NH2C| + C|2 = N2 + 4 HCI.

[Ipu >TOM copepkaHre OCTATOYHOTO aKTUBHOTO XJIOpa YMEHBIIAET-
Csl IO MEpEe YBEIIUUEHUS J103bl BBEJICHHOTO B BoAy XJiopa. [nst moctuke-
HUs «Touku mepenomay (b) xmopa mo macce Heo6xoaumo B 7 — 10 pa3
Oonble, yeM aMMuaka. JlanbHeliee MoBhIIEHUE JO3bI XJIOpa TPUBOIUT
K BO3PACTaHUIO OCTATOYHOTO, U OH OYyJIeT BHICOKOOAKTEPUIIUIHBIM CBO-
OOJIHBIM OCTaTOYHBIM AKTUBHBIM XJIOPOM.

[TosToMy, HampuMep, TIPU UCIIOIB30BAHUM XJIOPAMMOHU3AINH J103bI
xjaopa 1,7; 3,2; 4,7 mMr/n obecrneduBaroT 0JJMHAKOBOE 3HAYEHUE OCTATOY-
HOTO aKTUBHOTO XJjiopa — 1,2 Mr/n. IlenecooOpa3HbIM SBISIETCS HCIOb-
30BaHue 7036l 1,7 Mr/a. 9to 3¢dexkTuBHO M 3KOHOMUYHO. He ciemxyet
noAaBaTh J103bl XJIOpa, COOTBETCTBYIOIME ydacTky Ab kpusoit I, urto
00513aTeIbHO YUUTHIBAETCSI B TEXHOJIOTHYECKOM IMPOIIECCe.
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2.2.3. MeTogukn aHanmsoB

Onpeodenenue mumpa xn0pHoii 600vl. TUTPOM pacTBOpPA HA3BIBAIOT
Maccy pacTBOPEHHOI'O BEIIECTBA, COJCPKAIIYIOCS B 1 MII pacTBopa, €ro
o6o3nauaiot T(Cl,) = 0,21. Onpenenenre THTpa OCHOBAHO HA TOM, YTO B
KHUCJION cpelle MPOTEKAET OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUU
MEXIY XJOPOM, XJIOPHOBATUCTOM KHUCIOTOM U MOAMIOM Kanus. Beige-
JMBILMICSA B SKBUBAJEHTHOM KOJWYECTBE WOJI ONPEIEISAIOT TUTPOBAHU-
€M THOCYJb(aToM HATpHS.

Obopyoosanue u peaxmusvt. Konnaeckne xkoaonl (V = 250 mu) —
2 mt., MepHas konba (V = 1 1) — 1 mt, 61opetka (V = 25 m).

Momun KaJms, MapKH X.d., KpUCTaJUTHYECKHIA.

0,5 %-sbBIii pacTBOp KpaxMmajna (CBEXENpUTOTOBICHHBINH): 0,5T
KpaxMajia pacTBopsitoT B 100 M1 TEIUIOM AUCTUILUIMPOBAHHOM BOJBI U JI0-
BOJISAT JI0 KUIICHUS.

Tuocynbdart natpus, 0,01 N: 2,48 r Na,S,03 - SH,0 pactBopsitoT B
kosoe Ha 1 1, u noBoaAT 00beM 10 1 nurpa. PacTBOp XpaHST B IJIOTHO
3aKPBITOM TEMHOM CKJITHKE.

PacTtBOp XxJiopa B Bojie (XJIOpHAs BOJA) C KOHILICHTpAIMEH HE MEHEe
0,2 r/n xnopa.

Huxpomat kamust 0,01 monb-3xB/1. 0.4903 © OueHb MEIKOTO KpH-
cranueckoro K,Cr,O; pacTBopsitoT B MepHOH Koj10e Ha 1 71, moauBas
TACTUJLTMPOBAHHOW BOJIOW 10 METKH.

15% — np1ii pacTBOp Hoamaa kanms. 15 r KJ Gemoro mBera pacTBo-
PAIOT B 85 MJI AUCTUIUIMPOBAHHOMN BO/IBL.

25% — Has cepHas KucioTa 1Mo o0wvemy, pasodasinenHas 1 : 3. Oaun
o0beM cepHOll KucCIOThl (98%) BHOCAT B Tpu 00bemMa JNUCTUILIIUPOBAH-
HOW BOJIBL.

Onpeoenenue nonpasKu Ha MONAPHYI0O KOHUEHMPAUUI) IKEUBA-
Jlenma muocyavghama. B xonOy nociegoBarenbHO HaauBaoT 20 M 1H-
xpomara kanus 0,01 Monb-3xB/11, 3 M 25%-Ho cepHOM KUCTOTHI U 1 M
15%-noro Hoauma kamaus. Beiaenstonuics B pe3yiabTaTe XUMHUUYECKOU
peakIi MOoJT OKpaIlIMBAET PACTBOP B KEITO-KOPUUHEBHIN 1BeT. Koyly
3aKpBIBAIOT YACOBBIM CTEKJIOM, YTOOBI HE YJIETYUMIICSI MO, U OCTABJISIOT
cTosiTh 3 MUHYTHL. [locime 3Toro coaepkuMoe KOJObl TUTPYIOT PacTBO-
poM THOCyIb(}aTa HATPUS B MPUCYTCTBUHM KpaxMalia 10 MCUE3HOBECHUS
CHHMH OKpacku (700aBJISIIOT B KOHIIE TUTPOBAHUS).
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K=20/V,
rae 20 — o6bem 0,01 N pactBopa auxpomarta Kajusi, MJ;
V — o0bem Tuocynb(ara, NOMIEANIETO Ha TUTPOBAHUE, M.

Xo0 onpedenenus. B 1Be KOHMYECKHUE KOJIOBI HATUBAIOT 2 WA 5 MII
XJIOPHOU BOJIbI U 50 MJT JUCTUWIIMPOBAHHOM, JOOABISIOT 1O 2 MJI CEPHOM
kuciaoTel 1 0,5 r kpuctammyeckoro noauaa kanus. Conep:kumMoe TIia-
TEJIBHO TIEPEMEIINBAIOT U TUTPYIOT PaCTBOPOM THOCYIb(daTa HATPHUS J0
COJIOMEHHO-)KEJITOrO IIBETA. 3aTEM B pacTBOP MPUIMBAIOT 1 MJT pacTBOpa
KpaxMajia ¥ TPOJOJDKAIOT TUTPOBAHHE J10 OOECI[BEUMBAHMS PACTBOpA.
TuTp XJIO0pHOM BOJBI pACCUUTHIBAIOT IO hOpMYyJIe:

VKK (k355
V; ,
rae V — 00beM THoCyb(aTa HaTpus, MOMIEAIICH Ha THTPOBAHKE, MIT;
K — mompaBounsIii k03¢ HUITMEHT HA KOHIEHTPAIMIO THOCYJb(arta
HATPUS;
0,355 — macca akTUBHOTO Xjopa (Mr), COOTBETCTBYomas 1 M pac-

TBOpa THoCcyJbdaTa HaTpus (C = 0,01 Moab-3KB/M);
V — 00beM XJIOPHOM BOJIbI, B3ATHIN JIJI ONPEICTICHHUS.

T=

Ilpumep pacuema:

T

_ 2,95x1x0,355 ~021.

Taxkum oOpazom, 0,21 Mr xj0pa coaepkuTcs B 1 M1 pacTBOpa XJiop-
HOM Bojbl. /{711 mpoOHOro XJjJopupoBaHUS HEOOXOAMMO 3HATh OOBEM
XJIOPHOM BOJIbl, B KOTOPOM COJICPKUTCS, HAPUMEP, 1 Mr xjopa:

0,21 mr coaepxkutcs B 1 M1 pacTBopa;

1 mMr coaepxkutcst B X MJI pacTBOPa, CIE€A0BATEIBHO,

B 1x1
0,21

X =4,8 M.

Takum oOpazom, 4ToOBI CO3/aTh A03y XJiopa 1 Mr/m, Hy»KHO J00a-
BUTH 4,8 MJT XJIOPHOU BOJIBL.
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Onpeoenienue co0epr HcanHus OCMAMOYHO20 AKMUBHO20 X10pPA
(I'OCT 18190). ﬁOﬂOMeTth{eCKHﬁ METOJI OIPENICJICHHUS] OCHOBAaH Ha
TOM, YTO MPH MOAKUCICHUH PACTBOPA IMIPOTEKAIOT XUMHUYECKHUE PEAKIHHU:

C|2+2J_:J2+2C|_,

HCIO+2J +H =J, + CI'+ H,0,

NH,Cl+2J+2H"=J,+ NH," + CI".

BeigenuBiiencss 1Woa ONPEAESIOT KOJIMYECTBEHHO TUTPOBAHUEM
THOCYJIb(aTOM HATpHSL. ﬁOﬂOMeTqueCKHﬁ METOJI, HE SIBISICTCS CIICIIH-
(bHUYeCKUM, MOCKOJIbKY ONPEACISHUIO MEIIAal0T BEIIECTBa, 00J1a1arolnue
KaK OKHCIIMTEIbHBIMU, TaK M BOCCTAHOBUTEIBHBIMH CBOMCTBaMH (IIe-
pOKcubl, 030H, HUTpaThl, coin sxkene3a (I11), xmopater u ap.). OnxHaKO
noAKuciIeHue Boasl 0ypepusiM pactBopom (pH = 4,5) aenator iiogomer-
pUYECKU METOJT CrielM(UUIECKUM Ha OMPEIeICHUE OCTATOYHOTO aKTHB-
HOTO XJIOpa.

Obopyoosarue u peakmuabi.

Konnueckue kosonl (V = 250 mi) — 2 mr., mepHas koaoa (V =1 i),
MUKpPOOIOpETKA.

Tuocynedat Hatpus, 0,005mom-3x8/11 (0,005 N). 1,24 r Na,S,0; -
5H,0 pactBopsitoT B kos10e Ha 1 11, m goBOAST 00BeM 110 1 juTpa. Pac-
TBOP XPaAHAT B IJIOTHO 3aKPBITOM TEMHOU CKJISHKE.

VYkcycHo-aueratubli Oydepnsiii pactBop, pH = 4,5. CmemmuBaroT
102 mn ykcycno kucnotsl (C = 1 monb/n) u 98 mu pactBopa anerara
Hatpusa (C = 1 Monw/n). O0beM MOTYYEHHOT'O pacTBOpa JAOBOJAST JUC-
TWUIMPOBAHHOU BOJIOW 110 1 J1. [IJ11 mMpUTOTOBIEHHST PACTBOPA YKCYCHOM
kucioThl (C = 1 MOJab/11) HEOOXOAUMO B3SITh 57 MII JIEASTHOM YKCYCHOM
KUCJIOTHI U pa3daButh €€ 10 1 . st mpurotoBjeHus: pacTBopa arerara
Hatpusa (C = 1 mons/n) 136 1 CH3COONa-3 H,O pactBopstoT B AUCTHUII-
JMPOBAHHOU BOJIE U MOJYUYEHHBIN 00beM pacTBOpa JOBOJAT 110 1 .

Cepnas kucinota, pazoasiersas 1 : 10. Oqun 00beM CEpHOM KHUCIIO-
ThI (98 %) BHOCAT B A€CATh OOBEMOB JUCTUIIUPOBAHHOMN BOJIBI.

Momun Kanus, MapKH X.d., KPHCTAILTMYECKHIA.

0,5 %-HBIli pacTBOp Kpaxmaia (CBEKENPUTOTOBIEHHBIN): 0,5 T
Kpaxmaja pactBopstoT B 100 M TEIiol AUCTUIUIMPOBAHHON BOJABI U JI0-
BOJISAT /1O KUIICHUS.

Xoo onpedenenus. B koHMYECKyr0 KoJiOy HackimarT 0,5 T Hoaumaa
KaJus, paCTBOPSIOT B 1- 2 M guctuimnrpoBanHor BoAbsl U 100 M BoabI

31



IUTSl aHanu3a. 3aTeM J100aBistoT OypepHbId pacTBOP B KOJIUYECTBE, MPU-
OJIU3UTEIHLHO PABHOM TOJYTOPHON BEJIWYMHE HIEIOYHOCTH aHaJIU3HUpye-
MOM BOJIbl. Hammpumep, 1ipu onpeiesICHUH MIETOYHOCTH MPUPOTHOU BOIbI
00BbEM COJITHOM KUCJIOTHI, TIOMIEAIICH Ha TUTpoBaHue, — 1,96 mi, ciemo-
BaTeJIbHO, HEOOX0IUMO B3ATh 2,4 Mi1 OydepHoro pactBopa. B npounsBo-
CTBEHHBIX YCJOBHSX BMeCTO OydepHOro pactBopa OepyT 5 MJl cepHOit
kuciotel (1 : 10). Oba BapuaHTa METOJUKU MPUBOASAT K OJMHAKOBBIM
3HaueHusiM pH B ompenensiemoit npoOe. Breiaenusieiics Hoa OTTUTPO-
BBIBAIOT U3 MUKPOOIOPETKHU PACTBOPOM THOCYIb(aTa HATpUs 10 MOSIBIIE-
HUSI COJIOMEHHO-XENTON OKpacku. 3aTeM MpuOaBisitoT 1 M1 pacTBopa
Kpaxmayia ¥ MpOJO0JDKAIOT TUTPOBATH O MCUE3HOBEHHSI CUHEH OKPACKH.
ConeprkaHue akTUBHOT'O XJIOpa PACCUUTHIBAIOT 1O (popmyiie:
vx Kx0,177%x1000
X = ,
V

rae V— o0beM pacTBOpa THOCYIb(aTa HATpus, MOIIEAIICH Ha TUTPOBA-
HUE, MJT;

K — nonpaBouHbIil K03QDUIIMEHT HA KOHIEHTPAIMIO THOCYJb(arta
HATpUSs;

0,177 — macca akTUBHOTO XJjopa (Mr), COOTBETCTBYomas 1 M pac-
TBOpa THocyabdara HaTpus (C = 0,005 Mob-2KB/1);

V — 00beM MPOOBI BOABI, B3SITOM /IS aHATIU3a, M.

Cooepoicanue omuema.

1. [lenb paGoTHI.

2. Kparkoe ommcanue METOIUKH MPOBEICHHS MPOOHOIO XJIOPHUPO-
BaHUS, METOJIMK OIPEJCICHHUS TUTpPa XJOPHOW BOJBI, OCTATOYHOI'O aK-
TUBHOTO XJIOPA, pacyeT XJIOPOIMOTJIOMAEMOCTH IIPUPOTHOU BOJIBI,

3. BeiBosibl 1Mo pabote, coaeprkaiire 0OOCHOBAHHE BBIOOpaA OITH-
MaJIbHOW 103l KoaryisHTa. OrneHka 3()(PEKTUBHOCTH OYHUCTKH BOJIBI
TUM METOOM.

Ilpasuna d6e3onacnozo éedenus padomot.

HeoOxoaumMo coOmronath npaBujia pabOThl ¢ KUCIOTaMH, 000pyI0-
BaHHEM U3 CTEKJIA.
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