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PYKOBOASALLWA OOKYMEHT NO CTAHOAPTU3ALMU

METOOUYECKUE YKA3AHUA

HOPMbl KAYECTBA MUTATENbHOW BOAbl U NAPA, OPFTAHU3ALMA
BOAHO-XMMUYECKOIO PEXXMMA U XUMUYECKOIO KOHTPOJIA NMAPOBbIX
CTALMUOHAPHbBIX KOTJIOB-YTUIIU3SATOPOB
N SHEPITOTEXHOJIOTMYECKUX KOTNOB

OKCTY 3102

[arta BBegeHus 1991-07-01

MHPOPMALMOHHBIE OAHHBIE
1. YTBEPXIOEH MuHuctepctBoM Tspkenoro mawmHoctpoennss CCCP
2. NCNOJIHNUTENN

N.A KokowknH, KaHA. TexH. Hayk (pykosBogutenb Tewmbl); B.lO.MeTpoB, kaHa. TexH. Hayk; A.B.LiBeTkos;
[.A.Tuxomuposa; I.N.CyToukni, KaHA. TEXH. HAaYK (KOHCYNbTaHT)

3. BBAMEH OCT 108.034.02-79, OCT 108.034.03-81

4. CCbINMOYHbLIE HOPMATVMBHO-TEXHNYECKWME JOKYMEHTbI

O603Ha4veHne HT[, Ha KOTOpbI AaHa cebifka Homep nyHkTa, NnoAanyHKTa, nepeyncneHus,
NpUMOXEHNS

FOCT 16860-88 2.3.19

FOCT 19491-74 3.3.6

FOCT 26969-86 2.3.28

OCT 108.030.04-80 2.2.15;3.1.8;3.2;3.4.4;3.46;4.1,4.2;4.3

OCT 108.838.10-80 2.2.8

PTM 108.030.08-81 4.1;43

PTM 108.030.11-81 2.2.14;4.1;4.2;4.3

TY 531.408.72 3.3.6

HacTtoswume metoamyeckue ykasanna (MY) yctaHaBnvBaloT HOPMbI Ka4ecTBa NUTaTenbHON BoAbl 1 napa, TpebosaHns
N peKkoMeHJauum Mo OpraHv3auuMn BOAHO-XMMUYECKOrO pexmma M XMMWYECKOro KOHTPONs Ans MNOABEAOMCTBEHHbIX
[ocroptexHagsopy P® napoBbix CTauMOHapHbLIX KOTMOB-YTUNU3ATOPOB W 3HEProTEXHOMNOMMYECKMX KOTMOB* ¢ pabounm

2 2
naeneHvem napa go 4 Mla (40 krc/cm ), ons AencTByrOWMX KOTNOB - 4o 5 MIMa (50 krc/cm ), a Takke Ans KOTOB C

2
pabounm gasnenvem napa 11 MMa (110 krc/cm ).
* [lanee No TeKCTy BCe KOTIbl HA3BaHbl KOTNaMU-yTUNM3aTopamu.

MeToauyeckme ykasaHusi sIBNSOTCS pPekOMeHAyeMbIMW Ansi NPeanpuaTuiA - U3rOTOBUTENEN KOTMOB-YTUIIM3aTOPOB,
opraHu3auuin, NPOEKTUPYIOLLMX KOTENbHbIE C ATUMK KOTamu, U OpraH1M3aunii, OCyLLeCTBSIOLMX SKCNyaTaLmno KOTMNOoB.
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1. HOPMbIl KAYECTBA NMUTATENbHOW BOAbI U NAPA KOTJIOB-YTUIIU3ATOPOB

1.1. MNokasaTenu kayecTBa NMTaTeNbHON BOAbl BOAOTPYOHbIX 1 ra3oTpyOHbIX KOTNOB paboynum gasBneHnem napa go 4
MMMa BkntounTensHO (ANA AencTByOWMX KOTnoB Ao 5 Mlla BKMOYMTENbHO) yCTaHaBNMBAKOTCA B 3aBUCMMOCTUM OT
AaBrneHVs napa u pacyeTHOW MakCUMarbHON TemnepaTypbl rasoB nepen KOTOM W He AOMKHbI MpeBblllaTh 3HAYEHWUN,
yKasaHHbIX B Tabn.1 u pasgene 8 (1abn.8.4) MNpasun lNocroptexHagsopa CCCP (M.: Qneproatomusgar, 1989), nnm
BbIXOAWTb 3a UX Npegensl.

Tabnuua 1
Pabouee naeneHve napa, MIMa (krc/cm 2)
0,9 (9,0) L L
1,4 (14)n 1,8 (18) 4 (40) n 5 (50)
MokasaTenb TemnepaTtypa rpetoLlero rasa (pacuyetHas), °C
no 1200 no 1200 CBblLLE no 1200 CBblLLIE
BKIT. BKI1. 1200 BKI1. 1200
1 2 3 4 5 6
Mpo3payHocTb "no wpudTy", cM, He 30 40 40 40 40
Meree | e e
20 30
O6Las XecTKOCTb, MKI-3KB/KF 40 20 ) 15 10 5
7 | T
50
CopepxaHune coegnHeHnn xernesa (B He HopmupyeTcs 150 100 3
nepecyete Ha Fe), MKr/kr S0
CopepxaHune coeguHeHun meau (B He HopmupyeTcs 20
nepecyete Ha Cu), MKr/kr
CopepxaHve KpeMHUEBOW KUCMOTbI (B He HopmupyeTca
nepecyete Ha 131() ), MKr/Kr
CopepxaHune pacTBOPeHHOro
KMcrnopoaa, MKr/Kr:
ONS KOTNOB C YYryHHbIM 3KOHOMan3epom 150 100 50 50 30
unu 6e3 akoHomansepa
NS KOTIIOB CO CTarnbHbIM 50 30 30 30 20
3KOHOMan3epom
3HaveHune pH npn 25 °C
pr P He meHee 8,5 4
CopepKaHvne HUTPUTOB (B NepecyeTe Ha He HopmMupyeTcs 50 5 20 3
HO5), mkr/kr
CogaepxaHue HedhTenpoayKTOB, Mr/Kr 5 ‘ 3 2 1 0,3

I [na oencTeyoWmnX KOTMNOB.

2 [ns BogoTpy6HbIX KOTNOB ¢ paboynm AaeneHvem napa 1,8 MlMa (18 krc/cm 2) XKeCTKOCTb He AormkHa OblTb Gonee

15 MKr-aKB/Kr.




3 [onyckaeTca yBenuueHne cogepxaHus coeauHeHun xenesa o 100 MKr/Kr npy ycnoBun NpUMEHEHUst MeTOAO0B
peareHTHON 06paboTkM BOAbI, YMEHbLUAIOLWNX MHTEHCUMBHOCTL HaKMNeobpas3oBaHWs 3a CYET MnepeBofda COEAUMHEHWN
Xernesa B pacTBOp, NMpu 3TOM [OMKHbI cobnogatbes cornacoBaHHble ¢ [ocropTexHaazopom CCCP HopmaTtuBbl Mo
[OMyCKaeMOMYy KONMYECTBY OT/IOKEHMI Ha BHYTPEHHEN MOBEPXHOCTM naporeHepupylowmnx Tpyb. 3akntoyeHne o
BO3MOXXHOCTU YKa3aHHOIo YBENMYEHUSI COOEpXXaHUsi COedMHEHW >xeres3a B NuUTaTeNbHOW BoOe [OaeTcsl FOJIOBHOW
BEJOMCTBEHHOWN 3HEPreTM4YeCcKon opraHmsaumen.

q
! BepxHee 3HaueHue BennunHbl pH ycTaHaenveaeTcs He Gonee 9,5 B 3aBMCMMOCTM OT MaTtepuanos, NPUMEHSEMbIX
B 060pY0BaHNM NAPOKOHAEHCATHOTO TPaKTa.

5

! Undpbl ykasaHbl Tonbko Ans koTnoB CPK; Aona KoTnoB-yTUNU3aToOpOB APYrMX TUMOB COoAepXXaHue HUTPUTOB
yCTaHaBMUBaET [OMOBHAsl CrneuuanMaMpoBaHHasi BEOOMCTBEHHAasl OpraHu3auusi Ha OCHOBE MWMeloLerocst orbiTa
aKcnnyaTtaumu, Ucxoas 13 ycnosuii obecneveHnsi 6esaBapuinHon paboTbl KOTIOB.

MpumeyvaHus:

1. B uncnutene ykasaHo 3HayeHue ons BO,D,Opr6HbIX KOTI1OB, B 3HaMeHaTtene - onAa Fa30pr6HbIX.

2
2. [1nst KOTNOB C foKasibHbIM TennoBbiM notokom 350 kBT/m © 1 Gonee, ons Fa30pr6HbIX KOTJTIOB BEPTUKarnbHOro Tuna

2
¢ pabouvm gaeneHuem napa cebiwe 0,9 MMa (9 krc/cm ™), a Takke AN cOOOpereHepauMOHHbIX KOTMOB NokasaTesm
KayecTBa nUTaTenbHOWM Boabl HOPMUPYOTCS Mo rpade 6. Kpome Toro, Ansi cofopereHepaunoHHbIX KOTIIOB HOPMUPYeTCs
cornecogepkaHue nUTaTenbHOM BoAbl, KOTOPOE He AOMKHO NpeBbiwaTb 50 Mr/kr.

1.2. NokasaTenu kavecTBa NUTaTenbHON BOAbI KOTMOB-YTUNM3aTOPOB BbICOKOro Aasnexus (4o 11 Mlla) He AomkHbI

npesbIlaTh HOPM, YKasaHHbIX B Tabn.2 n pasgene 8 (1abn.8.5) Mpasun MNocroptexHaasopa CCCP, nnun BeixoanTb 3a UX
npepensi.

Tabnuua 2
[NokasaTtenb 3HayeHune
OO6LLas XeCTKOCTb, MKI-9KB/Kr 3
CogaepxaHue coeanHeHui xenesa (B nepecdete Ha Fe), Mkr/kr 30 1
CogaepxaHue coeamHenn meam (B nepecyeTte Ha Cu), MKI/Kr 10 1
- 40 50
CopepikaHve KpeMHUEBOWN KUCMOTbI (B nepecyeTe Ha w1l ), MKI/Kr
CogaepkaHue paCcTBOPEHHOIO KMCIopoaa, MKI/Kr 10
3HaueHune pH npun 25 °C
prinp 9,1+0,1 4
YcnoBHoe conecoaepxanue (B nepecyete Ha NaCl), 300
MKF/KT 3:')
° )] 2,0
YpaenbHas anekTpuyeckas npoBoaMMocTb npu 25 °C, MkCm/cm
CogaepxaHue aMmmmnaka u ero coeuHeHun (B nepecyeTe Ha NHg), 1500 y
MKT/KF
M-H 20-60
Ms6biTok ruapasvHa (B nepecyete Ha [do5 q4), mkr/kr




[NokasaTenb 3HauyeHne

- He ponyckaeTtca
CogaepxaHue HUTPUTOB (B NepecyeTe Ha NDE ), MKI/KP Aony

_ He ponyckaetca
CopepxaHue HUTpaToB (B NepecyeTe Ha NO3 ), MKF/Kr

Cop,ep»(aHme B3BELUEHHbIX BELECTB, MI/Kr He ponyckaeTca

CopepxaHune HedTENPOAYKTOB, MI/KF 0,3

1 _
:I JocTunxeHne ykasaHHbIX B Tabnuue HOPM MO KOHUEeHTpauun npoaykTtoB KOppOo3nn (COG,D,VIHeHVIVI xenesa u MeJJ,VI)
AonycKaeTCA B KOHLE BTOPbIX CYTOK NOCIie NyCcKa Npu Harpy3ke KoTJia He Bbille 50% OT HOMMHanNbLHOMN.

2
:I BepxHee 3HayeHue pH ycTaHaBnuBaeTca He Oornee 9,5 B 3aBMCMMOCTM OT mMmaTepuanoB, NMpuUMeHAeMblX B
O60pyﬂOBaHVIVI NMapoOKOHOEeHCAaTHOro TpakTa npu COOTBETCTBYHOLWLEM CcoAepXXaHnn aMMunaka.

3 _
! YCnoBHoOe conecofepxaHue [OOSMKHO onpedenaTbCa KOHOAYKTOMETPUYEeCKMM COonemMepoM C npeasapuTenbHOn
Jerasauven M KOHUEHTpUpoBaHUEM I'Ip06bl, a YyAdenbHaa JanekTpuyeckad npoBOAMMOCTb - KOHOYKTOMETpOM C
npeansapuTeribHbIM BOAOPOA-KaTUOHNPOBaHNeEM I'Ip06bl; KOHTPONMPYeTCa OA4MH U3 3TUX NoKasaTenen.

1.3. B nuTatenbHon BoAe KOTNOB-yTUNM3aTOPOB HE [OMyCcKaeTcs MPWUCYTCTBUME BELLECTB, HE NPefyCMOTPEHHbIX B
Tabn.1 v 2, HO BbI3bIBAIOLMX KOPPO3NIO MeTanmna KOTMOB, BCNIEHNBaHWE KOTNOBOW BOAbI UMK YXYALLEHWEe Tennonepeaayv
3a CYeT 3arpsi3HeHns NOBEPXHOCTEN Harpesa.

[NepeyeHb BellecTs (cepOBouopo,u,, noTeHunanbHO KUCIble OpraHn4yeckme coeguHeHuna un ﬂ,p.) B KaXXaoM OTAeJSIbHOM
cny4dyae YyCTaHaBnMBaeTCA Ha OCHOBaHMM pPaCCMOTPEHUdA TENAOBOM W TEXHOSIOMMYECKONW CXEM MPOMBILLSIEHHOIO
npegnpnaTnA. K paccMOTpeHUo B Clny4ae HeobxoanmocTun npuenekaeTcsa cneynanm3npoBaHHada opraHmsauma.

1.4. MNokasaTenn kayecTBa KOHAEHCaTa HACbLILEHHOro U NeperpeToro napa, B TOM yYucrne ANs naponeperpesaTtens,
pacrnonoXeHHOro B TOMKe C KMNAWMM CroeM, a Takke napa nocrne perynsitopoB neperpesa npyv HOMUHANbHOWM
naponpoun3BOANTENBLHOCTM KOTNA He OOSMKHbI MpeBbillaTb UM BbIXOAWTbL 3a Mpefernibl 3HaudeHun, nNpuBefeHHbIX Ans
KOTnoB ¢ pabounm gasneHnem o 4 Mla B 1abn.3, ons koTnos ¢ paboynm gaeneHnem 11 MMa - B Tabn.4.

Tabnuua 3

HomuHansHoe gaBneHue napa, MlMa

M
okasaTernb cB. 1,4 (1,8) b

0o 4,0 (5,0) I

no 1.4 (1,8) M

YcnoBHoe conecogepxaHue (B nepecyete Ha NaCl) ans
KOTNOB C naporneperpesaTenem, MKI/Kr:

npw NCMorb30BaHWM Napa Ha TEXHOMOrMYeckne Hyxasbl

p p YA 500 2 300 2
npv NCnonb30BaHWK Napa Ans TypboycTaHoBKM 300 200 3
CopepxaHune HaTpusi 4Ns KOTIOB C
naponeperpeBaTenem, MKr/Kr:
npu NCMNOMb30BaHWM Napa Ha TEXHONOrMYeckne Hyxabl

p p yxA 160 2 100 2
npv UCNonb3oBaHWK Napa Ans TypboycTaHoBOK 100 60 3




ConepaHue CBOBGOAHOTO aMMUaKa, CTEXYOMETPUYECKM H y
He CBSI3aHHOTO C YTMeKUCHOTOMN, Mr/Kr € AonyckaetcA

3 H 25°C
HaueHue pH koHaeHcaTa npu 6.0-9.0 5

I [na oencTeyloWmnxX KOTMNOB.

2 .
! [ns KoTnoB - oxnagutenen koHBepTopHbIX ra3oB (OKI) npu ux paGoTe Ha akkymynsTopbl napa, a Takke Ans

KoTnoe 6e3 naponeperpesartenda B 3aBUCUMOCTU OT TpeﬁOBaHI/IVI r|0Tpe6|/|Tenel71 napa gonyckaeTca ero BnaXxHoCTb OO0
1%.

3
! [ns copopereHepauUMOHHBIX KOTIIOB YCIOBHOE corecogepxaHvne KoHaeHcaTa napa AoSmkHO 6biTe He 6onee 100
MKI/KT, a cogepxxaHne HaTpust - He 6onee 30 MKr/kr.

4 y
! [onycTMoe KonMYecTBO CBA3AHHOTO aMMuaka onpefensieTcs 0CO6eHHOCTAMY NoTpebuTenein TeXHONOIMYeCcKoro
napa.

5 .
:I [ns cogopereHepaunoHHbIX KOTIOB 1 OXnagntenen KOHBEPTOPHbLIX ra3oB 3HavyeHue pH koHAeHcaTa napa AOMKHO

ObITb He MeHee 7,0, Npu 3TOM cogepxaHve cBOOOOHON YrnekMcrnoTbl B KOHAEHcaTe napa He AOMmkHO ObiTe Gonee 10
MI/KT.

MpumeyvaHwne. Onpe,u,enmoT TONbKO OOWH W3 MoKasaTenen, XapakTepusylLwmx cofiecogep)XaHne: YCroBHoOe
conecoaepxaHune nnn cogepXxaHune Hatpua.

Tabnuua 4
MokasaTtenb 3HaueHune

CogaepkaHue HaTpus, MKr/Kr 15 1)

CopepxXaHune KpeMHUEBON KUCNOTLI (B NepecyeTe Ha SiDg ), MKr/Kr 15 I

YcnoBHoe conecoaepxanue (B nepecyete Ha NaCl), 2

MKF/KT 50

YpenbHas anekTpuyeckas npoBoAMMOocTb npu 25 °C, MkCm/cm 03 o)

CopepxaHune cBoOOOHON YrNeKNCnoTbl, Mr/Kr He ponyckaetcs

1 .
) B koTenbHbIX, oTaarwmx 6onee 5% napa Ha Npon3BoACTBO, AONYyCKAETCs yBeNnu4eHne HopMmaTtuaea no Na n 5102
[0 25 MKr/kr.

2 o
) YcnoeHoe conecopepxaHne OOJMKHO onpenendatbCA KOHOYKTOMEeTPpUYECKMM colleMepoM C npenBapuTesibHOM
Jerasauven M KOHUEHTpPUpoBaHUEM I'Ip06bl, a YyAdenbHaa JanekTpuyeckada npoBOAMMOCTb - KOHOYKTOMETpOM C
npegBapuTenbHbIM BOOOPOA-KAaTUOHUPOBAHNEM r|po6b|; KOHTpONnpyeTca ognH U3 3TUX nokasarernem.

B cny4dyae npuMeHeHua perynaTtopoB neperpeBa BhpbICKMBaAKOWeEro Tuna KadYecTBO BOAbI, nogasaemon Ans
BMNpPbICKUBaHUA, OOJIKHO yOOBNETBOPATbL Cneayrwnum Tpe6OBaHVIﬂMI

YKECTKOCTb 00Las - He bonee 3 MKr-akB/Kr;

cofepxaHune CoeIHeHWI xernesa 1 Meau - B npeaenax HopMm KayecTBa NnUTaTenbHON BOAbI, yka3aHHbIX B Tabn.1 un 2;
5



conecogepxaHue - He 6Gornee pacyeTHbIX 3HauyeHwid, obecrneuvBalolUMX MOMNyYeHUe MeperpeToro napa 3a
napooxnagutenem, B Npeaenax HoOpM, ykaszaHHbIX B Tabn.3 n 4.

2. OPTAHM3ALUA BOOHO-XMMUYECKOIO PEXXMMA KOTNOB-YTUITU3ATOPOB
OABJIEHMEM 10 4 MIMa

2.1. 3agayn BOOHO-XMMUYECKOTO pexnma
MpaBuNbHO N paLMoHanbHO OpraHM30BaHHbIA BOAHO-XMMUYeckuin pexum (BXP) nomkeH obecneunBathb:

HagexHyto, 6e3onacHylo, 9KOHOMMUYHYKO W 3KOMOTMYECKM COBEPLUEHHYK 3SKCMyaTauuio KOTna, ero 3feMeHTOB U
BCNoMoraTenbHOro o6opyaoBaHus;

CHUMXXeHne WHTEeHCUBHOCTU O6pa3OBaHVIF| BCEX BMOOB OTIIOXKEHUN Ha BHYTPEHHUX MOBEPXHOCTAX Harpesa KoTna u
aneMeHTax NapoBoaAHOIo TpakTa;

npefoTBpaLleHne BCeEX TUMOB NOBPEXAEHWNI BHYTPEHHUX NMOBEPXHOCTEN M3-3a KOPPO3WMK;
nony4yeHne YMCTOro napa B COOTBETCTBMU C TpeboBaHuaMM HacToaLwmnx MY.

HeoTbemnemoin 4acTtblo NpasunbHO opraHmdoBaHHoro BXP saBnseTcs cuctema noCTOAHHOMO M NpeacTtaBUTENbHOro
xmmmnyeckoro koHTpons (XK), KoTopbin 4OMKeH NPOBOAUNTLCSA B COOTBETCTBUM C HacToAwmmMu MY,

2.2. TpeboBaHusi n pekomeHOaUMM MO BOAHO-XUMWYECKOMY PEXUMY ANS NPEeanpuATUA - M3rOTOBUTENEW KOTMOB-
yTunusaTopos gasneHuem o 4 Mlla

2.2.1. KoTnbl-yTnmM3aTopbl C €CTECTBEHHOW UMPKYNsuMen OOSKHbl M3roTaBnmuBaTbCH, Kak npasBumo, no cxeme c
ABYXCTyNeH4yaTblM MCNapeHWem C Napornpov3BOAUTENBHOCTLIO BTOpoW cTyneHn wucnapeHns 20% oT obwen
naponpon3BOAUTENBLHOCTY KOTNa.

2.2.2. KOTJ'IbI-yTVIJ'IVI3aT0pr C I'IpVIHy,D,VITeJ'IbHOVI Ll,MpKyﬂFlLl,MeI;l pekomMeHayeTCca U3rotoBnATb NpenmMmyLiecTtBeHHO be3
CTyneH4YaToro ncnapeHus.

2.2.3. Kotnbl co cTyneH4aTbiM ucnapeHmem OOmkHbl 6biTb 000pyAOBaHbl cneynanbHbIMY NMHUAMUW ONS nogaepXaHus
COINEeBOW KPaTHOCTU MEXAY CTYNEHAMU UCMapeHns B npeaenax oT ABYX A0 LeCTU.

2.2.4. Ina kOTNOB C MPUHYAMTENbHON LIMPKYNALUMEN, UMEILNX OPOCCenbHble Wanbbl Ha BXOAE B vMcnapuTenbHble
Tpybbl, B KOHTYpe UMPKYNAuuMM [OomkeH ObiTb YCTaHOBMEH LUNamMooTAenuTenb C (UALTPYIOWMM 3feMEHTOM,
W3roTOBMEHHLIM U3 KOPPO3MOHHO-CTOMKOW CTanM C OTBEpCTUSIMU AMaMeTpoM BABOE MeHblle, 4em AuvameTp
ApoccernbHbIX Wanb.

2.2.5. Koten gomkeH umeTb OOWH CONEBON OTCeK. Ecnn 3TO KOHCTPYKTMBHO TPYAHO OCYLIEeCTBUTb, TO criegyer
npeaycMoTpeTb cneuunanbHble NMHUMKM, obecnevyvBaloline BblpaBHUMBAHME KOHLEHTpaUMM COfel B KOTNOBOM BoOAe
CONEBbIX OTCEKOB NMPY BO3MOXHbIX TEMOBbLIX NEpPeKocax, BO3HUKAOLWMX B pe3yrbTaTe pasfMyHOn MIOTHOCTU TEMMOBOro
NnoToKa NMOBEPXHOCTEW Harpesa.

Mpu NpoZyBke NULLbL OLHOIO COMIEBOIO OTCEKA MPEBbLILIEHWE KOHLIEHTpaLuUM conei B KOTNOBOW BOAE BTOPOro oTceka
JOJMKHO ObITb He 6onee 20%.

2.2.6. Bce KOTNbI-yTUNN3aTopbl, B TOM 4ucne u”u raSOprﬁHbIe, OOMMKHbI ObITb 060py,EI,OBaHbI cenapaunoHHbIMU
YCTpOIZCTBaMI/I, obecneyvBaoLLMMM KQ4EeCTBO HACILEHHOro napa B COOTBETCTBUU C Tpe6OBaHVIF|MI/I HacTosAwmnx MY npun

y HOPIM HOPM
onpeieneHHoM 06LLEM PACHETHOM CONECOMIePXaHNM KOTIOBO BOAb! g ' W IaBMEHUN Napa 2 . 3HaueHns Sz U
» Ans KOTNOB-yTUNM3aTopoB 6e3 CTyNeHYaToro McnapeHns NPUBEAEHbI HUXeE.

P, Mla, He 6onee 1,4 2,4 4.0 5,0

3000 2500 2000 1500
Sﬂpm, Mr/kr, He Gornee



. HOEM _
[inA KOTMNOB CO CTyMNEHYaTbIM UCNapPEHNeM B MEPBO CTyMEHN UCTapeHnst iz .f " =1500 mr/kr.

< HOTIM
[1na KOTNoOB CO CTyneH4YaTbIM UCMapeHneM BO BTOPOW CTYMEHN SK BP =6000 mr/kr.

2.2.7. Kaxgblh KOTen He3aBMCUMMO OT ero naponpou3BOAUTENbHOCTM OOMKEH UMETb B 6apa6aHe mnnn BbIHOCHbIX
LIMKITOHaX YCTPOWCTBO A4S HEMPEepPbIBHOMO OTBOAA KOTMIOBOW BOAbI M3 KOTNA B pacluMpuTerb HENpepbiBHOW NPOAYBKU B
Lensx nogaep)kaHns HOpMaTUBHOIO CONecoAepXaHnsa KOTNOBOM BOAbI.

OTBOA NPOAYBOYHOW BOAbLI AOMMKEH OCYLLECTBMAATLCA U3 MECT, B KOTOPbLIX OTCYTCTBYET NOACOC Napa U BO3MOXHOCTb
nonagaHunsi NUTaTenbHoOM BOAbI B NIMHUIO NPOAYBKU.

JInHnsa HenpepbiBHON npoayBKN O0JDKHa obecneymBatb BO3MOXHOCTb OTBOAA KOTNOBOW BoAabl He MeHee 20% oOT
HOMMWHaNbHON NApONPOM3BOAMTENBHOCTU KOTNA, a AS18 KOTNOB C BbIHOCHLIMU LIMKITOHaMWN - HE MeHee 10%.

2.2.8. HenpepblBHaa npoayska BbIHOCHbIX LIMKIIOHOB AOMKHA BLIMOMHATLCA B COOTBETCTBUM € TpebosaHuamm OCT
108.838.10-80.

2.2.9. UMpKynaumnoHHbIE ncnaputernbHble KOHTYPbI KOTRa AOMKHbI ObITb MOMHOCTLIO APEHMPYEMBIMMN.

2.2.10. Bce HMXHMe KONNeKTopbl ncnapmuterbHbIX NOBEPXHOCTEN KOTMa AOMMKHbI MMEThb LUTYLEepbl ANs Nepuoanu4eckomn
NpOAYBKU W CNycKa BOAbl M3 KOTNA. YnCNo HWXHUX TOYEK, U3 KOTOPbIX MPOU3BOAMTCHA Nepuoanyeckasi npogyeBka KoTna,
[OMXKHO ObITb MUHUMATbHbIM.

,D,OI'IYCKaeTCFl O6'be,D,VIHeHVIe HECKOJTbKMX rmapaBiin4eCckn MOEHTUYHbIX TIMHUR npoayBkn B OOHY JNTMHULO.

Ha kaxgow nuHum neprogmyeckon nNpoayBkM OOSMKHbI ObiTb NocregoBaTenbHO YyCTaHOBNEHb! ABa BEHTUNA. JuameTp
3aMopHbIX OpraHoB [OSKEH BbIOMpaTbCs TakMM 00pa3oM, 4TOObI MCKMYanacb BO3MOXHOCTb OMPOKUAbIBAHMS
LUMPKYNSALMU B COOTBETCTBYHOLLLEM KOHTYpe. B koTnax gaesnexunem go 0,9 MINa gonyckaetcs ycTaHOBKa OQHOIO BEHTUNS.

2.2.11. Ans Toro 4tobbl B aneMeHTax NnapoBbIX KOT/OB, 1 B YaCTHOCTU B UX 6apa6aHax, HEe MO BO3HUKHYTb YCI10BUA
A9 pasBUTUS LLESTOYHON XPYnNKOCTM MeTansa u TpelnH yCTanoCTHO-KOPPO3MOHHOIO Xapaktepa, cneayert:

1) BBOAUTL B GapabaH v KOnneKkTopbl MNOTOKWM cpedbl C bonee HW3KOW unu Gonee BbLICOKOW TemnepaTypon TONbKO
yepes wWTyUuepbl C TEepMO3awWWTHbIMK pybalikamu; nNpu KOHCTPYMpPOBaHWM BHYTpUM GapabaHHbIX cenapaumoHHbIX
YCTPOWCTB crneayeT npeaycMoTpeTh 3allumTy CTeHOK 6apabaHa koTna oT nonagaHunsi NuTaTenbHON BoAbl C TEMMnepaTypon
HW>KE TOYKWN HACbILLEHUS;

2) He [onyckaTb B KOTax 6e3 pa3BUTbIX KOHBEKTUBHbIX MYy4YKOB pa3MeLlleHUA OMyCKHbIX pr6 OKPaHHbIX KOHTYpOB
KOTIa B 30HaxX 060FDEBa TONOYHbIMU ra3aMu;

3) He gonyckaTb NpuMeHeHus1 6apabaHoB, HEMOCPEACTBEHHO OOOrpeBaemMbIX TOMOYHBIMU rasamMu C TemnepaTtypom
6onee 600 °C, 6e3 TepMo3aLwuThl, a TakkKe HENOCPEACTBEHHOM 064yBKM Taknx 6apabaHoOB XONoAHbIM BO3AYXOM.

2.2.12. [ing koTnoB co cBapHbiMM 6apabaHamu u NpuBapHbIMK TPyH6amMy OTHOCMTENbHAaNA LWENOYHOCTb KOTIOBOW BOAbI
He HopmupyeTcsi. [ins koTnoB AaeneHnem 6onee 1,5 MlMa co cBapHbiMU GapabaHamu 1 kpenneHvem Tpyo BanbLOBKOW
BENnYMHa OTHOCUTENBHON LLENOYHOCTN KOTMOBOM BoAbl AOIMKHA ObiTh He 6onee 50%.

Ona Haxogswmxca B 3KcnnyaTaumMn KoTnoB ¢ GapabaHamu, MMEIOLWMMW 3aKnenoyHble COeAuHEHUs, a Takke Ans
KOTMIOB C BbICOKUMUW MOBEPXHOCTHLIMM MAOTHOCTSMM TEMfoBOro MoToka (OXrnaguTeny KOHBEPTOPHbIX Fa3oB) WU
copopereHepaumoHHbix koTrnoB (CPK) BenvyvMHa OTHOCUTENbHOW LLENOYHOCTY KOTMOBOW BoAbl HE AOMKHA ObiTb Gonee
20%.

Mpy OTHOCUTENBLHON LLEMOYHOCTU BOAblI BbIlle YKa3aHHbIX 3HAYeHWi credyeT NpPoM3BOAWUTL HUTPaTUpPOBaHWE
KOTMOBOM BOAbl cornacHo n.2.3.11 wnu npuUMeHsTb Apyrne Ccrnocobbl CHDKEHWUS OTHOCUTENBLHOW  LLENOYHOCTU
o6pabaTbiBaeMol BOAbI.

2.2.13. HabniogeHne 3a M3MeHeHWeM TeMrnepaTtypbl MeTanna CTEHOK Tpy® AOMKHO MpoM3BOAMTLCS NPW NOMOLUU
KanopuMeTpUYeCKUX BCTaBOK C TepMonapamu. BapmaHT KOHCTpykuuMM BCTaBku (6e3 Tepmonap) NpMBEOEH Ha YepTexe.
HeobxoamMmocTb OCHalleHMsl KoTna TepMOBCTaBKaMu OMpPeAensieT creunanusupoBaHHas Hay4HO-uccrnenoBaTenbekas
opraHusauus® unu ronoBHasi BEAOMCTBEHHAsi SHepreTMveckas opraHuMsauusi. B kawgoi HOBOW KOHCTPYKUMM KOTIOB
3aBOOOM-M3roTosuTenemMm onpegendeTtca 4YMcno KarnopuMmeTpudeCKMx BCTABOK M MeCTa UX YCTAaHOBKM ONA rosyioBHOro
obpasua.




* MepeyeHb cneunanuanmpoBaHHbIX (FOMOBHLIX) Hay4YHO-UCCNEeAOoBaTENbCKUX OpraHU3auuii ykasaH B MpUNoXeHUn 2
(cnpaBoyHom) Mpaeun NocroptexHaasopa CCCP. - M.: QHeproaTtomuagaT, 1989.

KanopumeTpuueckas BcTaBka gnsi Tpy6

abe oborpeeaemasi CTOpoHa Tpy6bl;

AFE . TpinbHan cTopoHa Tpyobi

2.2.14. Ina BO3MOXHOCTU UHAMBUOYASNbHOM KOPPEKLMOHHOM 06paboTkmM KOTNOBOW BOAbI, @ Takke AN peareHTHOWm
NPOMBbIBKM "Ha XO4y" pacTBOPOM KOMMIEKCOHA MOBEPXHOCTEN HarpeBa KOTMOB B COOTBETCTBMM C Tabn.5, 6 n n.2.3.13
Heo6xoaMMO NpegycMaTpyBaTh:

Ha koTnax 6e3 CTyneH4YaToro mcrnapeHus yctaHoBky B GapabaHe KoTna LwTyLepa € TepMo3awuTHOW pybalukon K
cneupansHoOro ycTponcTaa, obecneyrBaloLLEero xopoLlee nepemeLllnBaHme pactsopa nogaBaemMoro peareHTa ¢ KOTroBON
BOJOW M He JomnyCKaloLLero HenocpeacTBEHHOrO NonagaHnsa pacTBopa Ha cTeHKy 6apabaHa koTna;



Ha KOTnax COo CTyneH4YaTblM ucnapeHuem - yCTaHOBKY aHallorm4yHoro wtyuepa u yCTpOﬁCTBa Ona BeBoga peareHtoB

TaKke HenocpeaCTBEHHO B KOHTYpP COJ1eBOro oTceka.

Tabnuua 5

KoppekTtupytoLmm peareHt
Paboyee gasneHune, MMa T(-,;l[\)/lenzﬂf;yopa NagPD4 I:NaPnglﬁ NaNO3 Na4 NagSDg
rasa, °C SATK

o 1,8 0o 1200 Het Het Het Het Het
Ot1,81804,0 1200 H

T no [o Da eT fa 1) Da fa )]
o 1,8 Cs. 1200 Het Het Het Oa Het
O11,8004,0 Cs. 1200

71,8 po B Ha fa naV Aa fa 2
Cs. 4,0 Mo PTM 108.030.11-81
CopopereHepaLoHHble - Da [a Da Da )]
KOTHbl U KOTIbI - OXNlaguTenu Aa
KOHBEPTOPHBLIX ra3oB Ntoboro
OaBneHus

1 y . .
:I TonbKo ANna KOTNOB C KpenneHueMm TDY6 BanbLOBKOW MNP OTHOCUTEJTbHOW LWEeNO4YHOCTU KOT/IOBOU BOAbI bonee

50%.

2 _
! Mpy HaNU4YMM HUTPUTOB B NUTATENBLHOM BOAE.

3 [nsa cnyyaes, npegycMoTpeHHbIX B M1.2.3.10.

Tabnuua 6

Cnoco6 koppeKkLMoHHoM 06paboTky BoAbI
HauvmeHoBaHue | TpuHaTpun- | ekcameTta- Hutpatu- AMUHMpPO- TpunoHu- Cynbu-
docaTtu- docaTtu- poBaHue sanne MH 4DH poBaHie ) TMpoBa-
poBaHue poBaHue NaNO3 HVe
unm
Na;PO, | (NaPOq)g Nay 3ATK | 142,50,
(MNH 4750
4.2 4
Mecto BBoga |bapabaH kotna| bapabaH | TpybonpoBoa Tpybonpoeoa |BbapabaH kotna| Tpyb6onposog,
peareHTa B unm KoTna nobasoyHon |fo6aBovHOM BOAbI| (pasgenbHo B | NUTATENbHOW
Tennosyto, Tpybonposog (ymcTbIn BOAbI Nocne nocre BTOpoOW YUCTBIN 1 BOAbI Mocne
cxemy AobaBoyHOM oTCeK) BTOPOW CTyneHu coneson AeaspaTopa
BOAbI Nocne CTyneHu KaTUOHMPOBAHWS | OTCEKW) Unn
BTOPOWN KaTMOHMPO- | Unun TpybonpoBoA | NUTaTeNbHbIN
CTyMNeHu KaTno- BaHuWs nuTaTenbHon TPakT nocne
HMPOBaHMSA BOAbI Mocne 3KOHOMawn3sepa
AeaspaTopa
Cnoco0 BBoaa NHanBu- NHanBu- LleHTpanu- LleHTpanu- NHauBeu- NHanBu-
AyanbHHO UnK | dyanbHo B 30BaHHO B | 30BaHHO B 0OLMI |  AyanbHO B AyanbHo
LeHTpanu- KapkabIn obLwni NoToK MoTOK Ka>kabli KoTen nocne
30BaHoO B KoTen pobaBoyHoW | fo6aBoYHOM BOAbI Kaxkgoro
obLwunit NoTok BOApb! unu B AeaspaTopa




no6aBo4yHoM nuTaTenbHyo
I Boay
BOAbI
PearenTtbl ans - -
COBMECTHOMO NE:I-_N-O3 N33P04 N33P04 NE4DH
npurotonenus | (1TH 47 304 (MH 41250y I Mali,
1 JO3NPOBaHMS

1 - . o
:ILleHTpaJ'IMSOBaHHbIM BBOJ C A06aBOYHOV BOAOW [JOMycKaeTcsi Mpu rapaHTMpoBaHHOM oBecneyeHumn XKecTKoCTH
BOAbl MEHEE 5 MKr-3KB/K.

2 y
:I MpumeHseTca anu3ognyeckn ans OYUCTKM NOBEPXHOCTU HarpeBa B NpeapeMOHTHbIN Nepuoa.

[nsa KoTnoB, B KOTOPbIX cOrnmacHo Tabn.5 npefycmoTpeHa KoppekuuoHHas obpaboTka Boabl rekcameTtadocaTom u
KOMMJIEKCOHOM, BCE 3fIEMEHTbl, COMpuKacalWwmecss C WCXOAHbIM PAaCTBOPOM XMMUYECKUX PEeareHToB, [OJDKHbI
BbINOMHATLCS U3 KOPPO3MOHHO-CTOKOW (HepXaBetoLLei) cTanm.

2.2.15. KoTten gomkeH ObITb OCHaLleH ycTpoicTBamu oTtbopa npob BoAbl M napa B cooTBeTcTBUM ¢ Tabn.7 n OCT
108.030.04-80.

2.3. PexomeHgaumMm no BOAHO-XMMWYECKOMY PEeXnMy AONA opraHu3auui, NpoeKkTUPYHLLMX KOTerbHble C KOTnamu-
yTunusaTopamu aasnenvem go 4 Mia

2.3.1. B uensx obecneyeHuss paumoHanbHONO BOAHO-XMMUYECKOrO PEXMMa KOTMOB-YTUNU3ATOPOB OpraHusauuu,
NMPOEKTUPYIOLLME KOTENMbHbIE, OOMKHbI NPedycMaTpuBaTh KOMMSEKC Hay4YHO OBGOCHOBAHHbLIX TEXHWUYECKUX PEeLLUEHWN,
obecneymBaloLLMX [OOCTMKEHME Ka4yecTBa nNuUTaTenbHOM BoAbl WM napa, npeaycMmoTpeHHoro [paBunamu
ocroptexHaasopa CCCP u HacToswmumun MY, a Takke yunTbiBaTh N3MNOXEHHbBIE HXKE peKoMeHAaLmu.

2.3.2. nqa kaxxgoro NpoeKkTupyemMoro o6bekTa ¢ KoTnamu-yTunusatopaMmuy 3aka3ynk npoekTa BOAOMOArOTOBKM AOIMKEH
COCTaBWTb Ans paspaboTymka NpoekTa TeXHUYecKoe 3ajaHne Ha paspaboTKy BOAHO-XMMUYECKON YacTu.

2.3.3. B pasgene npoekta "BoaHo-xvMMmuyeckas 4acTb" unM B ApYrMxX ero pasgenax no MCXOAHbIM [AaHHbIM,
nonyyYeHHbIM OT 3akasyuka, crnegyer:

AaTb aHanu3 napoBoAsiHOro 6anaHca NpeanpusaTUS B LENOM W ONpeaenvTb A0S0 yvacTusi B HEM MPOEKTUpyeMOoWn
yCTaHOBKM;

OLEeHNTb AeBUTLI N Ka4eCTBO NoAbl MCTOMHUKOB BOAOCHA0XEHUS;

obocHoBaTb Bbl60p onTuMarnbHOro BOAOUCTOYHUKA (I'IpOMSBO/JMTCFI B TeX Cly4dasX, Korga B npouecce npoeKkTnpoBaHuA
QHEProyCtaHOBKU NOABNAETCA BO3MOXXHOCTb MONy4nTb BOAY U3 pa3finyHbIX I/ICTO‘-IHI/IKOB);

obocHoBaTb BbIGOp cxembl 1 060pyAOBaHNS Anst AOKOTIIOBOW BOAONOATOTOBKM MUITM BHYTPMKOTOBOW 06paboTkm BoAbI
C NpuMeHeHneM Ge3peareHTHbIX U peareHTHbIX CNocoboB;

npennoXntb MeponpuaTmna no yaaneHuio arpeCCmMBHbIX ra3oB 13 nuTaTenbHOM BOAbl N €e COCTaBAOLLNX;

BblOpaTb Cnocob KOppeKUMOHHOW 06paboTku nuTaTenbHOM W KOTMOBOW BoAbl (TpuHaTpuidocdaTnpoBaHue,
rekcameTtacpocdaTMpoBaHne, aMMHUPOBaHNE, HATPATUPOBaHWNE, CyNbOUTUPOBAHNE, TPUNOHUPOBAHKE U Ap.);

NPUMBECTU CXEMYy W TEXHOMOIUI0 MPEeAnyCKOBOM M 3KCMNyaTauUOHHOM peareHTHbIX MPOMbBIBOK BHYTPEHHUX
noBepxHoCcTEN;

chopMynmMpoBaTb KOMMIMEKC MEPOMNPUATUA MO  NPOTUBOKOPPO3WOHHOW  3alUUTe BHYTPEHHUX MOBEPXHOCTEN
060opynoBaHUsi BOLOMNOATOTOBKM U MUTATENBHOIO TPaKTa;

Bbl6paTb cnoco6 KOHCepBaLunn O60pyﬂOBaHMﬂ B nepwnop ero npocToes;
NPUHATb ONTUMalribHOE TeXHUYECKOEe peLlleHne no peareHTHOMy XO3F|I7ICTBy Ana BoOoONoOAroToBKU;

npeaycMoTpeTb opraHn3aumio peMoHTa BoaonoArotoBUTENIbHOIo OGOpy}J,OBaHVIFl;
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NpeaycMoTpeTb OpraHn3aLmio XMMUYeckon naéopatopum, NpUGOPHOIro U PYYHOTO aHaNIMTUYECKOTO KOHTPONS;
BbIGpaTh CNOCOOLI OYMCTKU CTOYHBIX BOA.

2.3.4. Mpu BbIGOPe MeToaa obpaboTkvn BOAbI MpPeanoYTeHue criedyeT oTaasBaTb MeTofam, KoTopble obecneynsaioT
HeobxoanmMoe kavecTBo obpabaTbiBaeMon BoAbl, UCKNIOYAKOT MPUMEHEHNE CUMBbHO arpeCCUBHBLIX U TOKCUYHBIX peareHToB
1 NoBbILWAT TpeboBaHWs K TEXHWKE 6e3onacHOCTM Npy 3KCNyaTaumm YCTaHOBOK, a Takke meTofam, obecneunsaroLym
MUHMMAarnbHOE KONMYECTBO CTOYHbIX BOA M TPEOYHOLWMM MEHbLUMX KanuTanbHbIX 3aTpaT U 3KCnyaTauMOHHbIX PacXOf4oB
Ha O4UCTKY.

2.3.5. [ina npeanpusiTUiA, UCNOSb3YIOLLMX KOTMbI-yTUNU3aTOPbI, B NPOEKTe AOMKHBI NPefycMaTpuBaThCsl TEXHUYECKMe
pelleHusi, obecneumBalolne npenoTBpaLlEeHNe KOPPO3UM BHYTPEHHWMX MOBEPXHOCTEN HarpeBa B Mepuop OCTaHoBa
koTna. Mpu 3TOM J0MKHbI GbITb YYTEHbI PEXUMBI:

KOHCEepBaUMM Ha CpPOK MeHee Tpex cyTok 6e3 BckpbiTua 6GapabaHa Cc ucnonb3oBaHWEM napa OT cenapaTopa
HenpepbIBHOM NPOAYBKM MNK Napa oT APYrMX KOTNOB (ropsiuvn peseps);

KOHCcepBauMum Ha cpok 6onee Tpex cyTok 6e3 BcCkpbiTUsi GapabaHa 3a cyeT MOAKMYEeHUs kotra numbo K
KoHOeHcaTonpoBody € 06ecKMCNOopoXeHHbIM KoHaeHcaTtom npwu pasneHum 0,3-0,5 MIMa, nubo k cneumanbHomy
HM3KOHaNopHOMY TpybonpoBoAy NUTATENbHOW BOAbI OT 4€adpaTopoB MOBLILLEHHOIO AABMEHUs, NMMBo K NepBON CTyneHn
nuTaTenbHbIX HACOCOB Yepe3 crneLmarnbHO Bpe3aHHbIN LWTyLep;

KOHCepBauuMM Ha nbon Ccpok co BCKpbiTMeM 6OapabaHa v 3anonHeHUMeM naponeperpeBaTens KoHOeHcaToM,
cofepxallmMm aMmMmnak ¢ KoHUeHTpauuen, pasHon 500 mr/kr.

[ns npoBefdeHWss onepauMii MO KOHCEpPBAUMU Ha NPEAnpUATUSAX, MPUMEHSIOWNX KOTMbl-yTUnM3aTopbl obuiein
npoussoguTensHocTblo 6onee 20 T/4, pomkeH ObITb MPONOXEH ChNeuuanbHbIi KOHCEPBALUMOHHBLIA TpyGonpoBos
(amameTpom 50-100 MMm) C OTBOAaMM OT HEro K BbIXOAHLIM KOMfEKTopaMm naponeperpeBaTenen Bcex KoTnoB. [omkHa
ObITb MpegyCMOTPEHa TakkKe BO3MOXHOCTb NMOAauYM Yepe3 AaHHY NIMHUI0 B CIlydae HeoOX04MMOCTM KOHCEPBAaLMOHHOIO
napa unu KoHgeHcara.

[ns nogayy B KOHCEPBaLMOHHYIO NTMHUIO aMMUaYHOW Boabl HEOGX0AMMO NpeaycMaTprBaTh YCTaHOBKY CreLlmanbHOro
[03UpoBoYHOro Hacoca Tuna HA. Ecnu oTcyTCTBYIOT TpyGONpPOoBOAbl C 06ECKMCNOPOXKEHHBIM (TYPGUHHBIM) KOHAEHCATOM
HEOOXOAUMbBIX MNapamMeTpoB, KOHCEPBAaLUMsi [OIKHA MNPOU3BOAWUTLCA NUTaTENbHOW BOAOW (OT MEepBOM  CTyneHu
nuTaTerbHbIX HACOCOB), KOTOpasi OTBOAUTCS Yepes CrelmarbHbIf LWTYLEpP, Bpe3aHHblid B KOpNyc Hacoca.

Mpn Hannuuu B uexe NpeanpusaTus geaspartopa, PacrnofIoKEHHOrO BbIle KOTMa, BO3MOXHA KOHCepBauusi BOAOW,
nomynarom,el?l CaMOTeKOM U3 aeaspatopa.

[onyckaeTcs 0QHOBPEMEHHOE MCMONb30BaHWE KOHCEPBALMOHHOW NMHUM Ans o6wen u MHAMBUAYanbHON NPOMbIBOK
3MeeBMKOB NaporneperpeBaTtenemn KoToB.

[Ons copopereHepaunoHHbIX KOTMOB B MpoOLEecce MNPOEKTUPOBaHUSA cnengyet npegycMmatpuBatb BO3MOXHOCTb
rmapasMHHO-aMMMaYHOM KOHcepBauum B obbeme, COOTBETCTBYHOLLEM peKkoMeHOaunu rofIlOBHON BEOOMCTBEHHOMN
3HEepreTMYECKOn opraHnsauumn.

2.3.6. B uensx npenorepalleHns 06paaoBaH|/|9| OTNOXEHUA 1 KOppO3nn Ha BCEeX Y4YacCTKax MnUTaTtesibHOro wu
BHYTPUKOTIIOBOIO TPAKTOB HapdAdy C noaroToBkon [06aBOYHON BOAbI B KOTEMbHBLIX C KOTnamMun-ytunmsatopamum OoJKHa
npegycMaTpmBaTbCA KOPpPEKUMOHHAA o6pa60TKa NUTaTENbHON N KOTNIOBOW BOAbI B COOTBETCTBMM C AaHHbIMK Tabn.5 n 6.

2.3.7. ns koTnoB gasneHuem He Gonee 2,4 Mla ¢ MECTHbIMU MOBEPXHOCTHLIMM MNOTHOCTAMM TEMNMOBOro NnoToka

5 3
6onee 3,5-10° Bt/m™, a Tarke gona kotnoB gaeneHvem 2,4 MlMa n 6onee BoO Bcex cny4vasx, Koraa 3To [onyckaeTcs

Tpe6GoBaHUAMM K Ka4eCTBY napa, NOCTYyMNarLLero Ha NPOMU3BOACTBO, JOIHKHO MPUMEHSITLCS aMUHUMPOBaHKWE BCETO MOTOKA
A06aBOYHOM XMMUYeCKM oGpaboTaHHO Bogbl C ucrnonb3oBaHnem pactsopa ammuaka IMH4OH wvnn cynbpara

ammonust (TH 414504 npu pacuetHon posmposke 2-3 mr/kr ammuaka.
2.3.8. [Ins koTnoB, BbipabaTbiBalOLWMX Nap, B KOTOPOM coflepxaHne cBOBOAHON yrnekucnoTbl He Gonee 7 Mr/KT, 4To
COOTBETCTBYET KapBOHATHOM LLIEMOYHOCTN NUTATENbHON Boabl He Gonee 0,3 Mr-ake/kr Mnn G1KapB6OHATHOM LLIENOYHOCTY

He 6onee 0,15 Mr-ake/Kr, 4OMKEH ObITb OPraHM30BaH PEXMM aMUHUPOBAHMSA C MOJIHOW HenTpanusauuen cBoOopHOM
yrnekvucnoTsl Ao bukapboHaToB.

[nsa aHeproobbEKTOB C coaepxaHMem cBOBOAHOW yrneKkUcnoThl B nape KOTnoB 6onee 7 Mr/kr 4omkeH 6biTb NpUMEHeH
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PEXUM HEMNOoSHOW HeWTpanusauMnm ee aMMnakom C NoAAepXaHWEM KOHLUEHTpauuu nocriegHero B NUTaTeNlbHOM LMKIe
NPUMeEpPHO 3 Mr/kr.

Pexunm amvHnpoBaHns ycTaHaBnMBaeTCs rONIOBHOW BEAOMCTBEHHON 3HEPreTM4eCcKow opraHusaumen.
23.9. [Ona kotnos paeneHvem 2,4 MIa un 6Gonee [OMKHO nNpedycMaTpmBaTbCs UHAMBUAOYanNbHOE WU

LueHTpanu3oBaHHoe occaTnpoBaHMe C O03UpOBaHWEM pacTBopa TpuHaTpundocdata B 6GapabaH koTna wnu B
[o6aBoyHyl0 BoAy C Lenblo NoaaepXaHus B KOTMOBOW BOAE NEPBON CTYNEHU MCNapeHus KOHUeHTpauun docdaTos B

npeaenax ot 5 go 10 mr/kr PDi_ ¢ pH He meHee 9,5, B coneBoMm oTceke - He 6onee 50 Mr/kr PDi_ (c™m. Tabn.5 un 6).

LleHTpanusosaHHoe docdaTvpoBaHne He AOMKHO npedycMaTpuBaTbes Ans OOBLEeKTOB, B KOTOPbIX He MOXeT ObiTb
obecneyeHa XeCTKOCTb NuTaTeNnbHOM BOAbl MeHee 5 MKr-aks/Kr (Cyxol octaTok mcxogHon Bogbl 6onee 500 mr/kr).
LleHTpanusosaHHoe doctaTupoBaHne He pekoOMeHAyeTCs UCMOoNb30BaTh Takke Ans COAOpereHepaLoOHHbIX KOTMOB Y
oxnaguTenen KOHBEPTOPHbIX ra3os.

[ns KOTNoB, NUTaeMbIX YUCTbIM KOHAEHCATOM, JONYCKaeTCs HWKHUI npeaen pH KoTNoBow BOAbl, PaBHbIA ANS YACTOro
OTCeKa KOTNOB CO CTyneH4yaTbiM ncnapenvem 9,3, a ons KoTnos Oe3 CTyneH4yaToro ucnapexums 9,5.

2.3.10. Ons kotnoB ¢ TemnepaTtypon rpetowero napa csbiwe 1200 °C 1 MECTHBIMU NMOBEPXHOCTHBIMU MAOTHOCTAMM

] 2 o o
Tennosoro noTtoka 6onee 3,510 B1/™m npy nUTaHUM XUMUYECKN O4MLLEHHOW BOAOW MpeAycMmaTpuBaeTcs
nHanBMayansHoe (ans Kapkgoro koTna) rekcameTtadocdaTtnposaHne KOTMOBOW BOAbI BMECTO
TpuHaTpundocdaTnpoBaHus (cm.tabn.5 un 6).
2.3.11. B uensax CHWKEHMA KOPPO3UOHHOW arpecCMBHOCTU KOTMOBOW BOAbI NPW OTHOCUTENBHOMN LLENOYHOCTH,

npesbllLaoLWen JonycTuMble npeadensl, B Cny4vasx, NpeayCMOTPeHHbIX N.2.2.12, cnegyeT NPpUMEHATb HUTpaTMpoBaHue
KOTMNOBOW BOAbI (CM. Tabn.5 n 6) ¢ nogaep>xaHNem OTHOLLEHUS

1002 Oy

= 40+50%,
A0 ey

rae IMalliy - conepxaHne HUTpaTa HAaTpUs B KOTIOBO BOZiE, MI/KT;

iy ofw; - 00Last LLENOYHOCTb KOTNOBO BOAbI, MI-9KB/KT.

Mpu coOTBETCTBYIOLIEM TEXHUKO-3KOHOMUYECKOM OOOCHOBaHUWM OOMYCTUMbI APYrUe W3BECTHblE METOAbl CHUXEHUS
LENoYHOCTM NUTaTENbHOM 1 KOTNOBOW BOAbI.

PacyeT oTHOCUTENLHOM LLENOYHOCTH H{Dm (%) nponssoamTca no chopmynam:
npu oTcyTCcTBUM hochaTMPOBaHNS KOTINOBOW BoAbl (CM. Tabn.5)
I e = (401 53y 1 5350100,

npu Hanu4mmn ocaTMpoBaH1s KOTIIOBOW BOAbI

Hy = (400 g — 0,84P 07/ Sy 1100,

roe P'Di_ - KOHUEeHTpauus cocdaT-moHa B KOTNOBOW BoAe, MI/Kr;

S-:j,rx - CyXOW OCTaTOK KOT/IOBOW BOAbI, MI/KT.

2.3.12. CynbuTrpoBaHue pacTBopoM CynbduTa HATPUS, NOAaBaeMbIM B NUTATENbHYIO MMHWIO Nocre AeaspaTopa,
npegycMmaTpuBaeTcsl TONbKO Ans KOTMoB AasneHvem 2,4 MlMa n 6onee npu HannyMm HUTPUTOB B MCXOOHOW BOAE U WX
pacyeTHOW KOHLUEeHTpauun B nuTatenbHon Boge 6onee 20 mkr/kr (cM. Tabn.5 n 6). MNpu pacyeTe Ao3bl cynbguTa HaTPUS
Heobx0aMMO yunTbIBaTb TaKKe CBA3bIBAHME OCTATOYHOrO KMCNopoaa nocre TepMUYecKoi geaspauuu.
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2.3.13. Ons koTnoB paenexHvem 2,4 MIMa n Gonee OomkHa npeaycMaTpuBaTbCsl BO3MOXHOCTb 3KCMyaTalMOHHOM
OYNCTKM BHYTPEHHUX MOBEPXHOCTENW "Ha xogy" nyTemM Mepuoauyvyeckoro TPWUIIOHUPOBaHWs ¢ pos3on 10 wr

yeTblpexsamelleHHon HaTpueson conn SOTK (Na4 OATK) Ha 1,0 kr nuTaTensHon BoAbl. [na TPUNOHUPOBaHNUA MOXET

ncnonb3oBaTbCca 060pyaoBaHUE, NpedHasHavyeHHoe Anis rekcameTadocgaTnpoBaHus (cM. Tabn.5 n 6). Bo3amMoXHOCTb
NPUMEHEHUS peXuma HenpepbiBHOW 06paboTky BoAbl pacTBOPOM KOMMIEKCOHA AOfkKHa ObiTb 0O0CHOBaHa rofl0BHOM
BEJOMCTBEHHOWN 3HEPreTM4YeCcKon opraHmsaumen.

2.3.14. Ona npepynpexaeHus 0Opa3oBaHUA KPEMHEKUCNbIX OTMOXKEHUM B KOTNax C MECTHbIMUA MMOTHOCTAMM

] 2
Tennosoro notoka 6onee 3,5-10° BT/M™ pomkHbl ObiTb OGecrneyeHbl criegylLlmne 3HaYeHUs LLENOYEKPEMHMEBOTO

OTHOLLEHUS B KOTNTIOBOW BOAE:

npu OTCyTCTBUN hOoCaTMPOBaAHNSA KOTIOBOW BOAbI
401 o | S0 > 15,

npu Hanu4nn bocpaTMpoBaHNSa KOTAOBOKW BOAbI
(4011 6y — 0,84POF ) 15105 > 15,
roe =105 - copepxaHue i31() 4 B KOTIIOBOI BOAE, MI/KT;

3- _
PD4 - coaepxaHue docdaT-uoHa B KOTNOBOW Boae, MI/Kr.

2.3.15. B npouecce npoekTnpoBaH1a 1Ny Hanagku no 3akrnoyYeHuIo rofoBHOM BE4OMCTBEHHOW crneunannu3npoBaHHOM
opraHusaummM MoryT npegycMmaTpuBaTbCs M Apyrne cnocobbl KoppekumoHHom obpaboTtku BoAbl. B vacTtHocTu, ans
COAOpereHepaLUynoHHbIX KOT/IOB AOIMKHbI y4MTbiBaTbCA TpeboBaHWS BEAOMCTBEHHbIX HOPMAaTMBHBIX MaTepuanos Mo
BBOAY rMapasviHa u KOMMNeKCcoHa.

2.3.16. PacuyeTHas npegBapuTenbHas BENMYMHA HEMPEpPbIBHOW MPOAYBKM KOTIOB PII[:' Mo CyXOMY OCTaTKy WCXOAHOW

BoObl &

g B NPOUEHTax OT Naponpon3BoAUTENbHOCTU KOTMa C y4ETOM HOPMATUBHOIO CyXoro octartka KOTNOBOW BOAbI

HOPOM o
SK.BP Ana NpuUHATOro B NpPoOeKTe TuMa KOTSIOB, a TakKkKe BeJIMYMHbl CyMMapHOro 6e33033paTHoro pacxoda KoTnoBou
BOAbI M NOTEPb Napa 1 KoHAeHcaTa onpeaensTcs no opmyne

PE _ Syn _ (1)
SHOpM _ (1-58)55 5 {0
KE 100
3pecb Il - cyvmmapHbii 6€3B03BpaTHbIi pPacxof M MOTepW MNapa W KOHOeHcaTa B MPOLEHTax oT

naponpon3BognTeNIbHOCTU BCEX KOTIIOB;
SEop 7 ; ; :
®E , HE CyXOUN OCTaTOK COOTBETCTBEHHO KOTJIOBOU N UCXOO4HOU BOAObI, MF/KI',

& - nons napa, oTcenapuposaHHOro B cenapaTtope HenpepbIBHON NPOAYBKY;

5= Ixs “los
'n T lhes

rae Iy g - YAENbHOe KONMYEeCTBO TeNsoThbl (3HTamNbNNs) KOTIOBOW BOAbI, NOCTYNMBLUEN B paclumpuTenb, [Hk/Kr;
I g - YOENbHOEe KOMMYeCTBO TeNMoThl (SHTaNbNKs) CenapupoBaHHOl BOAbl Ha BbIXoae U3 paclunputens, [hx/kr;
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Iy - YAenbHOe KONMYeCTBO TENNOThI (3HTanbnMs) Napa Ha Bbixoae 13 paclumpuTens, [/kr.

MNocne Bbl60pa MeToda BOOONOArOTOBKUM ANA yaaneHUA B3BeLlEeHHbIX BeleCTB U CHMXEeHUA XEeCTKOCTWU, a B pane

CryyaeB U AN yMEHbLUEHWUS CYXOro ocTaTka HaxoaaT PacHETHYH YTOUYHEHHYO BEMNWUYUHY NPOAYBKU PE (B %) no cyxomy

o < HOPM
OCTaTKy XMMN4eCKN 06pa60TaHHOVI BOAbI SX g V1 HOPMATMBHOMY CyXOMY OCTaTKy KOTSI0BOW BOAbI SK Bp .

S, I
PP = rE LK _ )
¥ HOpM (1 - ﬁ:‘gx_ﬁ HK
EE 100

2.3.17. Ecnn BenunumHa npoAyBKu, onpefeneHHas Ho dopmyne (2), okaxeTrca 6ornee 10%, a ans
copopereHepaUmnoHHbiX koTnoB 6ornee 5%, TO pekomeHOoyeTcs BBOAWTb B CXeMy BOAOMOArOTOBKM  hasbl,
obecneuvBaloLLMe YaCTUYHYHO WNWU MOMHYD OEMUHEpanu3auuio BOAbl C MOMOLLbID XMMWYECKOrO WM TEPMUYECKOTO
MeTof0B. B TexHnyeckn 060CHOBaHHbIX Criydasx paspeluaetcs yBenmyeHve npoaysku Ao 20%.

2.3.18. B cucteme ncnonb3oBaHus Tenna npoayBoYHON BOAbI AOIMKHLI yCTaHaBNMBaTLECA cenapaTopbl 4ns OTAeNeHus
napa oT NpoAyBOYHOM BOAbI, 8 B TEXHUYECKM OBOCHOBAHHbIX CryYasiX - TEMNOOOMEHHMKM HEMPEPLIBHON NPOAYBKW.

2.3.19. CucTembl feaspauum Ha npeanpusiTUSX C KOTNamu-yTunusatopamu [[OSkHbl obecneyvBaTtb KayecTBO
nuTaTenbLHON BoAbl B COOTBETCTBUM C Tabn.1. Beibop cucTem Aeaapauum nutaTenibHOW BOoAbl JOMMKEH NPOU3BOAUTLECS B
cootBeTcTBUM ¢ TOCT 16860-88 n c yyeTtom TpeboBaHuii nn.2.3.20-2.3.24.

2.3.20. Ha npegnpuatusx, rae ucnonb3yrTCs KOTAbl CO CTanbHbIMWU 3KOHOMan3epamMm, AOMMKHO OblTb YCTAaHOBMEHO He
MeHee [ByX [ea’lpaTopoB aTMOCHEPHOro Tuna ¢ CyMMapHOW MPOWM3BOAUTENLHOCTLIO, PaBHOW MPOU3BOAUTENBHOCTH
BCEX KOTOB.

2.3.21. CymmapHbIi 06bem GakoB-AeaapaTopoB Afst KOTMIOB BCEX TUMOB AOIMKEH ObiTb paBeH pacxody Aob6aBoYHOM
BoAbl B TedeHne 30 MWH B Neprop, pacyeTHOro MakcuMyma naponpon3BoAMTENBHOCTA KOTIOB.

2.3.22. Bce peaspatopbl OOMKHbI ObiTb OCHALLEHbl WHAMBMAYanbHbIMW OXNaguTensamu Bbinapa c Tpybamu w3
KOPPO3NOHHO-CTOMKNX MaTepuarnos.

KongeHcat us oxnagutenen solinapa nocne geaspartoposB aTMOCEPHOro Tvna Yepes ruaposaTsop ¢ paspbiBOM CTPyM
N CMOTPOBYK BOPOHKY, CHAOXEHHYI0 Takke rngposaTBopoM, HanpaenseTcsa B Gaku ana cbopa koHgeHcata. lMpu aTtom
npegycMmaTpuBaeTcsi pe3epBHas BO3MOXHOCTb OTBOAA KOHAEHcaTa B ApeHax.

2.3.23. [insa ycTon4mBom paboTbl AeaspaTopoB AOMKHbI obecneynBaTbcs crieaytoLme ycrnoBus:

HenpepbiBHad nogadya BCeX MNOTOKOB BOAbl, B TOM 4uUcClie KOHAEeHCaTa U3 AOpeHaXHbIX 6akoB u” KOHOeHcaTa
npousBoAcTBa; npu I3TOM nepuoaunyeckaa wuMNynbCHaa noaadYa KoHAeHcaTta, OGyCJ‘IOBJ‘IVIBaIOLLLaﬂ MIrHOBEHHOEe
yBENUYEHWEe cpeaHel TeNMNOBOW Harpy3ku geaspaTopa, HegonycTMmMa;

CMellvMBaHMe MOTOKOB BOAbl C pasfMYHOW TemnepaTypon A0 KOMOHKW AeaspaTopa (npyv Hanmu4mu nogo6Houn
BO3MOXHOCTM MO YCMOBUSIM TEMIOBOW CXEMbI);

noaaepXXaHne cpefHEeB3BELUEHHOW TeMnepaTypbl* Bogbl B Aea3paTope HWXKe TeMnepaTypbl HacbILEHUS HE MeHee
yem Ha 10 °C, Ho He Gonee 4yeMm Ha 50 °C; neperpeTyto BoA4y C TeMNepaTypon Bhille TEMMNepaTypbl HacbIWEeHWs cnegyeT
HanpaBnsATb Yepe3 obpaTHbl knanaH B GapboTaxHoe YCTPOWCTBO MM B MApoBOM OOBbEM aKKyMynaTopHoro 6Gaka
Aeaaparopa.

* CpeaHeB3BELUEHHON TeMMepaTypoil HasblBAeTCs CyMMa 4YacOoBbIX PACXOQ0B BCEX MOCTYNalowWMX B AeaspaTop
NOTOKOB BOAbI, YMHOXEHHbIX Ha UX CpeAHMe TeMnepaTypbl, AefleHHas Ha CyMMYy YacoBbIX PaCcXofoB BOAbI.

2.3.24. Kaxgbin neaspaTop aTMocdepHOro Tuna JormkeH ObiTb OcHalleH ABYMSI pasferfbHbiMU rmapo3aTBopaMu:
npenoxpaHnTenbHbIM CaMo3anuBaloLLMMCS C BbICOTOW 3amblkatoLLel NnetTnu 4 M 1 nepenueHoi Tpybor ¢ rmapo3aTBopom
BbICOTON He MeHee 5 M. [lonyckaeTca NpuMeHeHMe KOMOMHMPOBAHHOIrO rMapo3aTBOpa, YOOBMETBOPSHOLWEro o6ounm
TpeboBaHusaAM. Wcnonb3oBaHne  KOMOWMHMPOBAHHOIO  rMapo3aTBopa  sABMAsSeTca  Oonee  npeanoyTUTENbHBIM.
KomMOGUHMpPOBaHHbIVM rMapo3aTBop noakrntoyaeTcs K 6aky-akkyMmynsaTopy B ABYX MeCTax: B €ro BEPXHEN TOYKe M B TOYKE,
COOTBETCTBYHOLLENA MakCMManbHOMY YPOBHKO BoAbl. [Nsi 3aliMTbl AeaspaTopoB MOBLILLEHHOINO AaBreHUs Heobxoaumo
NPUMEHSITb NPeAoXpPaHUTENbHbIE KnanaHbl U NepenuBHbIE YCTPOWCTBA, BKMYawLwme B cebsi curHannsaTop ypoBHS U
3NeKTpOMarHUTHble KnanaHbl. 3almta BakyyMHbIX JeaspaTopoB AOMMKHa OCYLLECTBMASATLCA C NOMOLLbIO MMAp03aTBOPOB,
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YCTaHOBIEHHbIX NO ﬂpMHﬂTOﬁ cxeme. He OonyckaeTcAa YCTaHOBKa pPblYaXHbIX UMK NPYXUHHbBIX NMpeaoXpaHUTesnbHbIX
KnanaHoB Ans AeasapaTopoB aTMOCHEPHOro TMna M3-3a NX HeJOCTaTOYHOM YYBCTBUTESTbHOCTH.

MpenoxpaHnTenbHOE YCTPOWCTBO CriedyeT MOoABepraTb MOBEPOYHOMY pacyeTy Ha MakCMMarbHbIA pacxod napa u
BOAbl, NOCTyNalWuX B JeadspaTtop B aBapUMHOM peXxuMme, ANsi KOHKPETHbIX CXEM C YY4ETOM COMPOTUBIIEHUS BbIXOOHbIX
TpybonposogoB. [daBneHue B koprnyce Ans AeaspaTopoB aTMOCepHOro M BakyyMHOro TMNOB npu cpabaTbiBaHuM
3aLUMTHOrO YCTPOMCTBA AOMXKHO GbITh He 6onee 0,07 MIMa.

2.3.25. [ina npefoTBpalleHns YriekMcnoTHON KOPPO3nM NUTaTENbHOTO M NapoOKOHAEHCATHOrO TpakTa AOIMKHbI ObITb
BbIMOMHEHbI CNeayoLmne MeponpuaTus:

aMUHMPOBAHME XUMWYECKN OYMLLIEHHOW BOAbl ANsi BCEX KOTENbHbIX, paboTaloWwmnx ¢ BO3BpaTOM NPOM3BOACTBEHHOIO
UnM OTONUTENBHOTO KoHAEeHcaTa (Npu ero Konuyectee Gonee 5 T/4);

opraHunsaums paumoHanbHOW BEHTUNALMM NapoBbIX MONOCTEN BCEX TEMNOOOMEHHBIX annapaTos - notpebutenen napa
OT HEKOHOEHCUPYIOLLNXCS rasos.;

YyacTuyHasi pPeuMpKynsuusi NpoayBOYHOM BOAbl KOTMOB W3 NMHUM HEMpPepbIBHOM NpoAyBKM [O cenapaTtopa B
nuTaTenbHbIA TPaKT KOTIOB (Yepes cneumanbHbein 6apboTep B AeaspaTtope)*.

* PekomeHayeTcs TonbKo Ha obbekTax, rae no ycrnosusaM notpebuTensi napa HeJonycTUMO aMUHMPOBAHUE XMMUYECKN
OYMLLIEHHOW BOAbI.

2.3.26. B koTenbHbIX, rge pacyeTHoe coaepkaHue cBOOOOHOW YrneKMCrnoThl B nape KOTrnoB 6onee 7 Mr/kr, 4OIMKHA
ObITb OpraHM3oBaHa BEHTUNALUA NApPOBON NOMNOCTM BCEX 6e3 UCKNIYEHUA TennooOMeHHbIX annapaToB.

2.3.27. Hanbornee aheKTVBHON U HAEXKHOW ABMSETCA UHAMBMAYANbHAs BEHTUNAUNSA TEMNOOOMEHHbLIX annapaToB C
HenocpeaCcTBEHHLIM OTBOAOM HEKOHAEHCUPYIOLLMXCS ra30B Yepes3 NOBEPXHOCTHbIE OXNaavTenu Beinapa.

2.3.28. [Ina TennoobMeHHbIX annapaToB, MOMyYaloWmX rperwmin nap, coaepallmn CDE C KOHUeHTpauuen, He

HenTpanu3yemol NofIHOCTbIO aMMuakoMm (6onee 7 mr/kr CDE ), He pekomMeHAyeTCsl opraHusauust ux paboTbl C MOMHOWN
OTKa4KoW KOHAEHCcaTa Unmn ¢ nepeoxnaxgeHnemM KoHAeHcaTa 3a CcHeT YaCTUYHOro 3aTonnenus Tpyo.

M3 annapatos, TpebyoLmnx yaaneHus CDE 1 paGoTarlumx Bceraa ¢ M3bbITOYHLIM AaBrneHneM (NUKosble Gornepsl,

naponpeobpasoBaTtenu), HeKoHAeHcupyloLwmecs rasbl Havbonee uenecoobpasHo HanmpaensaTb B AeaspaTtopbl
aTMocdepHOro Tvna (HanpuMep, Mexzay nepBow 1 BTOPOW Taperkamm CTPYMHOWN KOMOHKK).

BeHTUNALMA TeNnooBMeHHbIX annapaToB ¢ NOBEPXHOCTbIO Harpeea Gonee 50 M 2, paboTaloLmx Npy AABMNEHUN HIKE
aTMocdepHoro, AOMKHa OCYLLECTBSATLCS B aTMOcepy Npy NOMOLLM CreumarbHbIX KEeKTOPOB Yepes MHAUBMAYambHbIe
WNU TpynnoBble oxrnaauTenu Beinapa ¢ HeobXoAMMON NOBEPXHOCTLIO HarpeBa (06bIMHO paBHOW 2% o6LLei NoOBEPXHOCTU
HarpeBsa TennoobMeHHOro annapara).

HeobxoaMmMbiMy aneMeHTamMu BEHTUNSALMOHHOW CUCTEMbI AN BCEX TPEX IPynmn TEMNOOOMEHHbIX annapaTtoB SBMASTCA
YCTaHOBIEHHbIE HA UHAMBUAYANbHbIX JIMHUSX OTCOCa (40 OXNaguTenen Boinapa) perynvpylowme BEHTUNN N pacxogHble
B6eckamepHble guadparmel (BeinonHeHHble Mo FOCT 26969-86), k KOTOPbIM NEPUOAMYECKN NMOAKIIOYAITCA MHAMKATOPbI
pacxoga ntoboro Tuna.

2.3.29. YactnyHas peumnpKkynsaums KoTrnoBon BoAdbl B AeaspaTopbl AOIMKHA OCYLLECTBAATLCSA N0 NPOAYBOYHBLIM NIMHUSIM.
MpumeHeHne peumpkynaumm obsasatensHO ANS KOTENbHbIX YCTAHOBOK, B KOTOPLIX 3HayYeHne pH nutaTenbHOM BOAbI He
MOXeT OblTb NOAHATO A0 BenuuuHbl 8,3 apyrMMy  MeTogdamu. YKasaHHbli MeTod He pekoMeHayeTcsa And
cofopereHepaLyoHHbIX KOTIIOB U KOTIIOB - OX/1aauTenen KOHBEPTOPHbIX ra3os.

2.4. TpeboBaHusa 1 pekoMeHOauMn Mo BOAHO-XMMWUYECKOMY PEXUMY ANs NPeanpusaTUi, SKCNyaTUpPYOLMX KOTMbI-
yTunusaTopsbl gasneHvem o 4 MlMa

2.41. o BBOga KOTNa B 3KCMMyaTauui HeoOGXOOUMO BbIMOMHUTE KOMMMEKC TEXHUYECKMX W OpraHvM3aunOHHbIX
MeponpuaATUA No obecnevyeHno NMTaHNs KOTna BOAOW, COOTBETCTBYOLWeN TpeboBaHuam Mpasun NocroptexHaasopa PO
1 HacTosawmx MY.

2.4.2. MoHTax YCTaAHOBOK NO O4YUCTKE no6aBo4HON BoAbl AN KOTMOB CO BCEM BCMOMOraTesbHbIM o6opyuosaHMeM,
BKIHOYaA CKnabl peareHToB, U caava Ux ana Hanaaku A0JKHbl 3akaH4YMBaTbCA 3a ABa MecdAula A0 Havana I'Ipe}J,I'IyCKOBOI;I
XUMUYECKON OYMCTKU TEMMOTEXHNYECKOro O60py,D,OBaHVIF|. [o BBoga kotna B aKcnnyaTauuo HeobOxoaMMo Takke
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HanaguTe paboTy [4easpaTopHON YCTAHOBKM.

Mpn BBOAE KOTNA B 3KCMyaTauMio AOMKEH OblTb OpPraHM3oBaH HEOOXOAMMBIN PEXUM KOPPEKLMOHHOW 06paboTkM
nUTaTenbHOW 1 KOTAOBOW BOAbI COrnacHo n.2.3.

2.4.3. [lo BBOOA KOTNa B MOCTOSIHHYIO 3JKCMMyaTauuio Heobxooumo MpPOBECTU ero TEennoXMMUYeckue UCMbITaHus,
NpoBEPMB BO3MOXHOCTb MOMyYEeHUs napa, ygosneTsopsiowero TpebosaHnsM HacToswmx MY npu cyxom octaTtke
KOTNOBOW BOAbI B NpeAenax rapaHTum npeanpusatusa-nsrotoButens Kotna unv tpebosanHuin Hactosawmx MY (n.2.2.6) npu
BENMYMHE NpoAyBKU B Npedenax TpebosaHnn n.2.2.7.

McnbiTaHma nocnegylowux OOHOTWUMHBIX KOTIOB MPOM3BOASATCA MO COKpaLLEeHHOW nporpamme, paspabaTbiBaemon
roSIOBHOW BEAOMCTBEHHOW 3HEPreTMYECKON OpraHn3aumnen.

Ha ocHoBaHWM ucnbITaHWA AOMXKHbI ObiTb YCTAHOBMEHbI 3KCMyaTaluuoOHHbIE HOPMbl KavecTBa KOTMOBOW BOAbI,
KOTopble criedyeT CTPOro BbiAEpXuBaTb B TeYeHUe BCero nepuoga akcnnyatauum npu MOMOLLM COOTBETCTBYHOLLETO
perynmpoBaHus HeENPepbLIBHON NPOAYBKN U KOPPEKUMOHHOM 06paboTkn BoabI.

2.4.4. Ha npeanpuatun [ormkeH ObITb OpraHM3oBaH MOCTOSIHHBbIN XMMUWUYECKMA KOHTPOSIb 3@ BOLHO-XMMWUYECKUM
PEeXMMOM KOTJ10B B COOTBETCTBUU C Tp96OBaHMﬂMM HacTodllero craHgapTa.

[MokasaTenu BOOHO-XUMWYECKOTO PeXnma KOTMoB, AaHHble 0 paboTe BOOOMNOArOTOBUTENBHOW YCTAHOBKM M O pacxone
peareHTOB criefyeT oTpaxaTb B chneunanbHOW TEeXHUYECKOW OTHETHOCTW, paspabaTbiBaemMol B 3aBUCUMOCTU OT
ocobeHHOCTEN 3HEepreTUYeCcKon YCTaHOBKMU.

2.4.5. Tlpn nobom pemMoHTe KOTMa wunu npu nobON OCTaHOBKe crneayeT MNpOM3BOAUTb KOHCEPBALMIO COrMacHo
TpeboBaHusam n.2.3.5.

24.6. [Ons KOTNoB-OXxnagutenei KOHBEPTOPHbIX Fa30B W COAOPEreHepaLMoHHbIX KOTNOB, 060pYAOBaHHbIX
cneumanbHbIMK KanopumeTpUYeckUMn BCTaBKamu, B COOTBETCTBUM C M.2.2.13 HeoBXoauM HenpepbiBHbIA KOHTPOSb 3a
TemMnepaTypHbIM pexuMom Tpyb B Hanbonee onacHbIX 30Hax, YTO MO3BONSET CBOEBPEMEHHO OBHAPYXUTb KPUTUYECKOE
KONNYECTBO BHYTPEHHNX OTMOXEHWN.

2.4.7. Mpn KanuTanbHbIX PEMOHTaxX AOJKHA MPOM3BOAUTLCH Bblpe3ka oOpasuoB Havbonee TennmoHanpsKeHHbIX
naporeHepupyrownx Tpyb (He MeHee AByx 0bpasuoB). [Ina KOTNOB, HAXOASALUMXCH B ANUTENbHON SKCnyaTaumm, Belpeska
06pasLoB NPOM3BOANTCS B CPOKM, YCTAHOBIEHHbIE BEAOMCTBEHHOW roNOBHOM Creumanv3vpoBaHHOM opraHu3aumen.

PeareHTHyro OYUCTKY NOBEPXHOCTEN Harpesa KOTOB cnenyet OCyLwWeCcTBnATb Npu y,u,ean0|7| 3arpA3HEeHHOCTU:

ansa CPK n OKT csbiwe 300 r/m 2;

o 2
ANs gpyrmx KOTNoB nNpu Temnepartype rpetoliero rasa cabiwe 1200 °C - 500 r/m ™, npu Temnepatype rpetoLero rasa

meHee 1200 °C - 800 r/m 2.

YKasaHHble HOPpMbI MOTYT ObITb M3MEHEHbI B CTOPOHY Y)XXeCTOYEeHUs AN OTAEMbHbIX KOTIOB MO 3aKMOYEHUIO rOSTOBHOW
BEJOMCTBEHHOMN CﬂeLl,l/IaﬂI/I3I/IpOBaHHOﬁ opraHunsauunu.

2.4.8. Bo Bpewmsi KanuTanbHbIX PEMOHTOB OOLLYO MPOMbIBKY Maporeperpesatenen crnegyet npou3BoAUTb Npu
KayecTBe napa, COOTBETCTBYWOLEM TpeboBaHuAM HacToawmx MY, a wuHAMBMAyanbHYIO - MpU  3NM30AMYECKUX
OTKIIOHEHWAX BEMUYUH NapaMeTpoB, ONpeaensoLwmnx kKa4ecTBo napa, ot TpebosaHuii HacToAwmx MY.

2.49. B cootBetctBUM c TpeboBaHusmu [NpaBun [ocroptexHaglopa CCCP u Hactoswmx MY Ha ocHoBaHum
pesynbTaToB HanafgovHbIX paboT C npvBNeYeHMeM npu HeobXOAUMMOCTM Crneuvanv3vpoBaHHOW opraHusauuv (Mnm
CBOMMM cunamu) cnegyet paspaboTaTtb WHCTPYKUMIO MO BeOEHWU BOLHO-XMMUYECKOrO pexuma yTUnM3auuoHHON
YCTaHOBKM M UHCTPYKLMIO MO 3KCMnyaTauumn yCTaHOBOK AN OOKOTIOBOM 06paboTkm BoAbl C PEXUMHBIMU KapTaMMu.

2.4.10. Mepunopmnyeckn, He pexe OQHOro pasa B TpW rofa, C NpyBeYeHneM cneunanmanpoBaHHON opraHusaummn (Mnu
CBOMMW CUIiaMun) NMPOM3BOAMTL PEBU3NI0 BOAOMNOATOTOBUTENBHOrO 060PYAOBaHNA 1 ero nepeHanagky, no pesynbratam
KOTOPbIX BHOCUTb HEOBXOAMMbIE KOPPEKTUBLI B MHCTPYKLMIO MO BEAEHWNIO BOAHO-XMMWUYECKOTO PeXnMa, B UHCTPYKLMIO NO
3KCMyaTaumm YCTaHOBOK AN AOKOTIOBOW 06paboTkM BOAbI, B PEXUMHbIE KapTbl BOAHO-XMMWUYECKOTO pexuma C MX
nepeyTBepXaeHnem.
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3. OPTAHU3ALUUA U METOObl KOHTPOJ1A 3A BOOAHO-XUMUYECKUAM PEXXUMOM
KOTNOB-YTUITU3ATOPOB OABJIEHUEM 1O 4 Mla

3.1. 3agaun 1 06BEM XMMUYECKOTO KOHTPONS

3.1.1. XvIMn4eckunii KOHTPONb U M3MEPEHWE NapameTpoB KayecTBa BOAbl M Mapa KOTMOB-YyTUNM3aTOPOB AOMKHbI
obecneunTb 6Ge3aBapuiiHylO W HaOEexXHy SKChnyaTauuio BCeX annapatoB U 3feMEHTOB  TEMNnoBOM  CXEMbl
3HEepreTUYecKon YCTaHOBKM B NMOSTHOM COOTBETCTBUM C TpeboBaHnAMN HacToawmx MY.

3.1.2. XvMMYecKunii KOHTPONlb M U3MEPEHME NapamMeTpOB KayecTBa BOAbI M Mapa BKOYAKT B Ce0S TekyLumn
onepaTuBHbIA KOHTPOIb U U3MEPEHUS, @ Takke yrnyOneHHbIi Nepuoanyecknii KOHTPOIb U U3MEPEHUS.

3.1.3. Tekywmnn onepaTmBHbLIN XMMUYECKNIA KOHTPONb U M3MEPEHMS BbIMOMHAIOTCS B LENsaX NPOBEpKn COOTBETCTBUS
napameTpoB KayecTBa BOAbl M Napa UX HOPMATUBHBLIM 3HAYEHUSM W NPaBUMLHOCTN NOoAAEPXKaHNA BOOHO-XMMUYECKOro
pexuma koTna B ftobor MOMEHT ero akcnnyatauuu. Mo pesynstatam KOHTPONS U U3MEPEHW yCTaHaBNMBaeTCs Takke
pexuMm KoppekumoHHon obpaboTku Bodbl (doccaTvpoBaHue, HUTpaTUpPOBaHWE, aMMHUPOBAHWE) U pacCyUTbIBaAETCH
BENMYMHa NpoayBKM KoTna.

Pe3yJ'IbTaTbl M3MEPEHNI KOHLEHTpauun NPOAYKTOB KOPPO3MKU CllyXaT OCHOBaHMEM OJid OLEeHKM WHTEHCUBHOCTU
KOppo3unn MeTania B NnapoBOAAHOM TpaKTe 3HEeProyCtaHOBKN.

3.1.4. Tekywmn onepaTtuBHbLIA KOHTPOMb W W3MEPEHUss napaMeTpoB BOAHO-XMMWUYECKOTO pPexuma LOMXKHbI
OCYLLECTBNSATLCA KPYrNOCYTOYHO MpU MOMOLLM aBTOMAaTUYECKMX UMW MONyaBTOMaTUYECKUX CPEACTB W3MEPEHUs 1
KOHTpONA*, a Takke JOMONHATLCA PYYHbIMU aHanUTUYECKUMN U3MEPEHNAMM.

* Ll,enecoo6pasHb||7| 00beM UCMNoONb30BaHUSA aBTOMATUYECKMX U nonyaBToOMaTU4eCKNX CpeacTB N3MEepPEeHNA N KOHTPONA
yCTaHaBnMBaeTCA AONnA KaXOoro KOHKPEeTHOro ob0bekta COBMECTHO C NPOEKTHOM W TONIOBHON BELOMCTBEHHOMN
3HEepreTMYECKOn OpraHn3aunsamMmn Ha CTagmm NPoOEeKTUPOBaHUS obbekTa.

Mpn oTCyTCTBMM CPEACTB WM3MEPEHUS U KOHTPONsS Ans HEeMnpepbiBHOM perncrpaumm XMMUYECKUX napameTpos,
onpegenswwmx nokasatenu kavyectsa Ao06aBOYHOW XMMMYECKM 0OpaboTaHHOW M NUTaATENbHOW BOAbI, PEKOMEHAYeTCs
opraHvM3oBaTb OTOOP NpeacTaBUTENbHBIX CPEAHECYTOUHBIX NPO6 1 aHanNu3 Ux B JHEBHYIO CMEHY.

3.1.5. Heobxooumbli 06bEM TeKyLLEro onepaTMBHOIO KOHTPOMNS M U3MEPEHU ANS KaXOOW KOHKPETHOMW YCTaHOBKM
OOMKEH OonpeaensATbCsl KOHCTPYKTUBHBIMU OCOOEHHOCTSMM KOTIOB, TEMMOBOW CXEMOW NPEeAnpuATAS U MPUHATBIM
cnocobom 06paboTku nuTaTenbHON BOAbI.

3.1.6. MNpwn onpegeneHnn obbema TpeboBaHWi, NPeAbABASEMbIX K TEKYLLEMY ONepaTMBHOMY XMMWUYECKOMY KOHTPOITO
N N3MepeHnsIM, He06Xo0AMMO PYKOBOACTBOBATLCH MOMNOXEHUAMMN, N3NOXEHHBIMM B N.3.3.

3.1.7. YrnybGneHHbll Nepuoanyeckuin  KOHTPONb W WM3MEPEHWE MapaMeTpoB BOAHO-XMMWUYECKOTO  pexuma
OCYLLECTBNSIIOTCS B NMPOLECCE Hanaaku BOAHOMO peXxmma SHEProyCTaHOBKM, a Takke B MpoLecce aKcnnyaTaummn ¢ Lenbo
YCOBEPLLEHCTBOBaHMWS PEXNMOB paboTbl 060pyLoBaHuS.

Pe3yHbTaTbI yrny6neHHoro nepnogn4vyecKkoro KOHTpomnda OOJIKHbl OAaBaTb MNOJIHOE Konn4yecTBeHHOe npeacTtaBneHne o
XUMWUYECKMX NapameTpax nuTaTenbHOM BOAbl W COCTaBfSIOWMX €e MNOTOKOB, O AWHAMWUKE W3MEHEHUSI XMMUYECKUX
napameTpoB BOAbl B TpakTe 3HeprequeCK0|7| YCTaQHOBKM BO BpEMEHWU, a TakKkKe O XUMUYEeCKUX napameTpax,
onpegenarWmMx Ka4eCcTBO BblAaBaeMoro Kotnamum napa.

[aHHble yrnybneHHOro Nepnogm4eckoro KOHTPONs 1 N3MEpPEHNA XMMUYECKUX NapaMeTpoB BoAbl 1 napa, B TOM Yucne
W N0 CpeaHeCYTOYHbIM Npobam, UCNoMb3yTCS Anst YTOYHEHHBIX PACYETOB BENUYMHBLI MPOAYBKM KOTNa, BMAXHOCTV napa,
apheKkTMBHOCTM paboTbl 06ECKUCNOPOXMBALOLLEN YCTAaHOBKM, NPOLIEHTa BO3BpaTa KOHAEeHcaTa B NUTATENbHY CUCTEMY
KoTnoB. HeoGxoaumbIn 06beM 1 CpeacTBa U3MEPEHUS NapamMeTpoB KavecTBa BoAbl M napa npu 3TOM BUAE U3MEPEHUA K
KOHTPONS YCTaHaBNMBAlOTCSA TFOJIOBHOW BEAOMCTBEHHOW SHEPreTUYEeCKoM opraHvsaumen ¢ yd4eToMm TpeboBaHui W©
pekomMeHgaumm Hactoswmx MY.

3.1.8. ina obecneyeHns npeactaBnTeNbLHOCTM OTOMPaeMbix Npob BoAbl 1 napa NPo6ooTOOPHbIE YCTPONCTBA AOSMKHbI
M3roTaBnNMBaTbCS M yCTaHaBNMBaTbLCA B COOTBETCTBUM C TpeboBaHuamu OCT 108.030.04-80 n tabn.7.
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Tabnuua 7

Yucno aHanm3os B CyTKU

XapakTte- Mpyn-| Ananuan- | [lpospady- |LLenoy- | XKecT- kocTb | Xno- | Cone- |Kuc-| ®oc- | Hut- | Yrne- | Am- | XKe- | pH | Meab | Hut- | Opra- | Kpem- | Hedte
pucTuka unu na pyemas HOCTb HOCTb puabl | cogep- | no- | datbl | paTbl | KMC- | MMak| neso pWUTbl | HWYeC- |HeKuc-| - Npo-
TIN KoTna KOT- cpena XaHve | poa nota Kne nota | AyKThbl
na BeLLeCTB
a
(okucns-
€eMOCTb)
XumMmnyecku 1y i 1 1 - - - - - - - - - N N R R
oumLeHHas 1 1 2(1) 1
BoAa
Kotnbl | |KoHgeHcar ) ) oy 3 2 - - - - - - - - - - - -
HOMWHarbHbLIM 1 1 1 1 1
AaBneHvem oo
1,8 MMa
BKIIOYNTENBHO
MutateneHas 1y i 1 k) 1 1 - - H - 7 - - f) é) &) &)
Bona 1 1 2(1) 1 1 H H H H H
Kotnosas 1 2 - 3 2 - 5) ) - - - - - - - - -
Boda 2 2 2
HacblLeHHbIN - 3 - - $ - - - H H - ) - - - - -
nap 1 1 H
Kotnebl Il | Xumunueckn 1 1) 1y 3 )] - - - - - H - - - - - -
HOMWHarbHbLIM ouMLLEeHHas 3(D) 1 3-12 (1) 1 1
AaBneHvem BOAa
cBblle 1,8
MMa
0o 4,0 MMNa
K - - - - - H H 1 - - - -
oHOeHcaT 3 ) 3 2 3 oy 3 ) H &)
MNutaTtenbHasn 1 1 1 3 1 3 - - 1 3 H 1 & A & & &
sona s? s s2g? 17 s WO W | j® 8 O
Kotrnosas 3 3-6 - - 3 - 5 ) - - H - - - - - -
BOAa 3-6 3-6
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HacblILWEeHHbIN - ) - - Y - - ) - - - -
nap 3 3 H
CPK, OKT u I | XuMmmnyeckm 1 1) 1y 3 )] - - &) - - -
BbICOKOHa- ouuLLEeHHas 3() 1 12 (1) 1 1 H
NMOpHbIE KOTbI BOAa
K - - - 1 - - -
oHAeHcaT 3 oy 3 ) 3 n 3 ) H #)
n - - 1
oma s s 2o 1P s HED B | e )
KoTnoBas 3 3-9 - 3 - -
BOga 397 3.9 63 61| 8
H / - - - - - 1 - - - -
naaCbILIJ,eHHbIM 3 3 3 oy
p
[ns Bcex PactBop MpoBepsiTb KOHLEHTPaUUo Npy NPUroTOBIEHWUN pacTBopa
rpynn KoTrnoB peareHToB

é)

8)

1 -
! AHanuabl TONbKO cpeaHeCcyTo4YHOM ﬂp06bl.

2 y
! OT60p r|p06b| Ha aHanuM3 npoun3BoauTb U3 HANOPHOro pr60nposo,qa obwen nuHuK BO3BpPATHOrNo KoOHOEeHcaTa Ul K3 KaxXaoro KOHTPOJ1bHOro 6aka nocne ero

3anoJiHeHuA.

3
! AHanus npon3BOaANTb TOJIbKO NPU OTCYTCTBUU onpeaerieHna cornecoaepXxaHua.

o
} AHanua BLINONHSATL ToMbko ANS KOTMOB, MMEIOLLMX NaponeperpesaTens.

3) KOHLEHTpaLuio KOPPEeKTUPYIOLLEro peareHTa B BoAe He W3MEpPSIoT, €CclM He MNPOW3BOASAT COOTBETCTBYlLleN o6paboTkM Bopabl (docaTnpoBaHus,
HUTPAaTUPOBaHMS).

& y . y
:I AHanu3a BbINOSTHATL TOMBKO MPY Hann4ymMmM COOTBETCTBYIOLMX COEANHEHNI B UICXOOHOW BOAE UIM NO 3aKNOYEHWIO Hanago4YHoOn opraHmsaumm.
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7 y
! AHanus BbINOMHATL TOMLKO ANs KOTNOB C TeMnepaTypown rpetoLlero rasa soiwe 1200 °C.

)

pH onpepnensioT kKocBeHHbIM NyTem No Tabn.9 pasgena 3.

9
! Ons OKI npoBoAMTL aHanus Bo BpeMsi MPOAYBKM KOHBEPTOPA KUCMOPOAOM.

MpumeyaHue. B ckoGkax ykasaHO YMCNO aHanm3oB U3 cpedHecyToUHOWM Npobbl; H - aHanua oavH pa3 B Hegento.

3.1.9. BbINOMHEHWE XMMUYECKMX aHANU30B AOMKHO ObITb OPraHM30BaHO MO MEeTOAMKaM, NPUBEAEHHBIM B CPAaBOYHOM
MPUIOXEHNUN.

3.2. TpeboBaHusa 1 pekoMeHJaLumn No XMMUYECKOMY KOHTPOSO 3a BOAHO-XUMUYECKUM PEXUMOM ANS NPeanpusTui -
N3roToBUTENEN KOTNOB-YTUNN3aTOPOB AasnexHvem fo 4 MlMa

KoTnbl-yTnm3aTopbl AOMKHbI OblTb OCHALlEHbl YCTPOWCTBaMM OTGOpa W NOAroTOBKM Npo6 BoAbl M Mapa B
cooTtBeTcTBUM ¢ TpeboBaHusammn OCT 108.030.04-80 n Tabn.7.

3.3. TpeboBaHusi N pekoMeHAaLMN MO XMMUYECKOMY KOHTPOSIO 33 BOAHO-XMMUYECKUM PEXMMOM AN OpraHu3auui,
NPOEKTUPYIOLLMX KOTEMbHbIE C KOTNamu-yTunusatopamu gasnexdmem go 4 Mra

3.3.1. No obbemy TpeboBaHWin K BOAHO-XUMNYECKOMY PeXuMy KOTMbl AasneHvem go 4,0 MlMNa genatcs Ha Tpuy rpynnbi:
| rpynna - koTnel paboyum aaesnexHvem go 1,8 Mla BKMOYMTENBLHO;

Il rpynna - koTnebl pabounm aaeneHunem ceoiwe 1,8 oo 4,0 Mla;

Il rpynna - cogopereHepaLMoHHbIE KOTIbl, OXNaaUTeNn KOHBEPTOPHOIO ra3a U BbICOKOHAMOPHbLIE KOTHbI.

3.3.2. O6beM XMMMYECKOro KOHTPOMS W M3MEPEHWW nokasaTernen BOAHOIO pexuma KOTMOB BCEX Tpex rpynm,
paboTalLmx B YCNOBUSX HOpManbHOW aKcnyaTaumu, ykasaH B 1abn.7.

B I'IYCKOBOVI W Hanago4HbI nepuoabl 00BbEM XUMUYECKOro KOHTPONSA U U3MepeHun yCTaHaBnMBaeT Hanago4dHasd
OopraHusauud, npn 3ToM OH He OOJIKEH ObITb MEHbLLE npegycMoTpeHHOoro Hactodawmnmm My.

3.3.3. B 3aBucumocTtn oT obuier 3HepreTMyecKkor Cxembl NMpeanpuaTus, Tuna KOTIOB-YyTUNM3aTOPOB, B3aMMHOMO
pacnonoXeHnss 3HEProyCTaHOBOK M CUCTEMbI BOAOMNOArOTOBKN HEMOCPEACTBEHHO Y KOTMOB-YTUNM3aTOPOB OpraHu3yeTcs
BOAHas nabopatopus OfHOW 13 ABYX KaTEropuwin:

nepBsas KaTeropus - LleHTpanbHas BOAHO-XMMUYeckas nabopatopust npeanpusatus (Takue nabopatopum cosgaroTcs Ha
NpeanpuaTUaX, He UMEeLoLLMX B CBoeM cocTaBe TOLL unu LeHTpanbHON NPOMBbILLNIEHHOW KOTENbBHOM);

BTOpasl kateropusi - akcrpecc-nabopatopusi Npu LEHTpanbHOW BOAHO-XMMUYeEcKol nabopaTopuu npeanpuaTus
(pekomMeHayeTca anst npegnpusAtus, umetowero TOL, mnu uUeHTpanbHYyH MNPOMBILIMEHHYK KOTENbHY, B KOTOPOWA
pa3mMeLLaeTcs LueHTparnbHas BOOHO-XMMU4ieckasa nadopatopus).

[nsa BogHon nabopaTtopun NepBON KaTeropum NpeaycMaTpmBalTCca ABe KOMHaTbl obwen nnowaapto 40-50 m 2, a ans
o 2
BTOPOW KaTeropuu - KOMHaTa nnowagsto 15-20 m ~.

3.3.4. B BoaHou nabopaTopuu [oskHa OblTb OpraHM3oBaHa NPUTOYHO-BLITSXKHAS BEHTUNAUMS, XenaTenbHo C
KOHAMLMOHMPOBaHMEM BO3ayXa.

B J'IaﬁOpaTOleﬂX obenx KaTeropui yctaHaBnMBaeTCa BOAONPOBOAHAA pakOBUHA, NpeaycMaTpuBaloTCHa KaHanusaums
W noaBOA4 BOAbl U3 XO35MCTBEHHO-MUTLEBOrO BOAOMPOBOAA, a TaKkKe MOABOA CTa6VIJ'IVI3VIpOBaHHOI'O Hanpsa>XeHuna;
anekTpuyeckass CeTb pacCYMTbiBaeTCs MCXoOa W3 YCroBUS  OOHOBPEMEHHOM pa6OTbI BCeX 3ﬂeKTpOI’IpVI60pOB,
nepeYyncrieHHbIX B Tabn.8. [lnsa oceelleHus MCNOJb3yHTCA CBETUINTbHUKKN OHEBHOIO CBETAa.
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Tabnuua 8

KonuyectBo npnbopos B
O6opynoBaHue u npmbopsbl nabopartopun
nepeon BTOpPOM
KaTeropuu KaTeropuu

CTon Anst TMTPOBaHHbIX PacTBOPOB 1 1
XonopunbHWK ANs KoOHAEHCaUMn napa vnv AUCTUNNSLMOHHBIN 1 1
annapat

JlaBopatopHasi o6ecconuBatoLLas ycTaHoBKa 1 1
JTabopaTopHbI conemep uUnm KOHAYKTOMETP (CM. MPUIOXEHWE) 2 2
AnekTponnuTku GbiToBbIE 2 2
JTabopaTopHbIN CyLLMIbHBINA WKad 2 -
MydenbHas nevb Tuna CHOJT 1.62.51/11-M1.94.2 TY 531.408-72 2 -
Ananutnyeckue Becbl BAP 2-ro knacca FOCT 19491-74 1 -
MonyaesTomaTtmyeckuin kncnopogomep (AKM-205; HMAO LUKTU - 1TU, 2 2
MeMOpaHHOro Tuna)

TexHnyeckme Becol 1 1
JTabopaTopHbIN KAaTUOHWUTHBIN UNBLTP 2 2
BbITsKHOM LWiKad 1 1
CTon ans HarpeBaTenbHbIX NpMbopos 1 -
Lkac anga nocyabl U peakTMBOB 1 1
Cron ans npubopos 1 1
Mpubop Ans onpeaeneHns NPo3pa“yHoOCTM 1 1
Cton nabopaTopHbI 2 1
CTon Ans aHanUTUYeCKUX BECOB 1 -
JTaGopaTopHble TabypeTku 3 2

3.3.5. Heobxoanmbii MMHUMYM 06opyaoBaHus 1 npubopos ansa nadopatopunt obenx kaTeropuii NnpusegeH B Tabn.8.

3.3.6. [na aHanuTnyecknx onpeneneHni AOMKHbl ObiTb MCMOMb30BaHbl METOAbl, NMEpPeYncrieHHble B Tabn.9 u
W3MNOXeHHbIE B CNPaBOYHOM NPUNOXEHUM*. YyBCTBUTENbHOCTL METOAOB U3MEPEHUSA U Npeaenbl OKPYrneHus, KoTopble
pekoMeHayeTcs yuuTbiBaTb Npy pacyeTe pesynbTaTa aHanu3os, npuBeaeHbl B Tabn.9.

* Mo 3akn4eHno rofoBHON BEAOMCTBEHHOW 3HEPreTUYeCKon opraHu3auumn paspeluaeTcs UCnonb3oBaHWe MeTOA0B
aHanusa, U3noXeHHbIX B OTPacneBbiX HOPMaTUBHO-TEXHNYECKMX AoKyMeHTax MuHaHepro CCCP.

21



M3mepsembin napameTp YyBscTBU- PekomeHayembIn meTo, Mpenen
TenbHOCTb n3mepeHus OKpYrneHus
MeTona
n3mepeHus

Mpo3payHocTb, CM 1 Onpegenexuve "no konbuy" 1
Onpepenexuve "no wpnudpty" 1

KoHueHTpauus B3BeLUEHHbIX 5 KocseHHoe onpegenexHve no 5

BeLLEeCTB, Mr/Kr npo3payvyHoCTH

LlenoyHocTb BOAbI TUNA 0,05 TutpoBaHue KucnoTomn 0,05

KOHAeHcaTa, Mr-aKB/Kr

LLlenoyHocTb Apyrux BuaoB BOAbI, 0,1 " [Be 3Havawme

Mr-3KB/Kr umndpbl

XKecTkocTe MeHee 20 MKr-aKB/Kr 2 TpunoHomeTpu4ecknmn 1
(koropuMeTpUYECKUIN BapuaHT)

YKecTkocTb 6onee 0,02 Mr-aks/kr 0,01 TpunoHomeTpuyeckuni [Be 3Havalme
(TMTpoBaHue) undpbl

KoHueHTpaumsa xnopuaos, Mr/kr 1 ApreHToMeTpu4ecknn nnm [Be 3Havalme
MepPKypUMeTPUYECKMIn Lmdopsbl

KoHueHTpauusi pacTBOPEHHOro 10 MHavrokapMmMHOBBGIN 10

Kncropopaa, MKr/kr

ConecogepxaHue, Mr/kr 0,1 PacueTHbIn nnu [Be 3Havyalme
ANEeKTPOMETPUYECKUN Lmdopsbl

KoHueHTpauusa gpocdaTtos B 1 MonnbaaTtHbI 1

KOTNOBOW BoAe, Mr/Kr

KoHueHTpauusi HUTpaToB B 10 MoHuTOBbLIN 10

KOTNOBOW BoAE, Mr/Kr

KoHueHTpauusi ceoboaHom 1 TuTpoBaHue Lenoybo [Be 3Havawme

YrMeKUcnoTbl, Mr/kr umdpsl

KoHueHTpauusa coeanHeHumn 50 CynbdocanvumnaTHbIn 50

xenesa, MKr/kr

KoHueHTpaunst ammuaka, Mr/kr 0,2 TutpoBaHue unu [Be 3Havawune
KOnopuMeTpu4eckunin no undpbl
Heccnepy

3HauveHue pH, eq. pH 1 o yHuBepcanbHomMy 1
nHAnKaTopy

Tabnuua 9

Mpvmedanue. [nsi onpedeneHvsi He YykasaHHbIX B Tabnvue HUTPUTOB, COEOVHEHUA MeAu, KPEMHEKUCHOTbl U
HedTeNPOAYKTOB NPUMEHSIOTCS METOAbI, U3IOXEHHbIE B OTPAC/eBbIX HOPMATUBHO-TEXHUYECKNX JOKyMeHTax MnHaHepro
CCCP.

3.4. TpeGoBaHMsA U pekoMeHOaUuUn Mo XMMUYECKOMY KOHTPOIO 32 BOAHO-XMMWUYECKMM PEXMMOM ANs NpeanpusaTuii,
3KCMNyaTUPYOLMX KOTIbI-yTUNM3aTopbl AaBneHnem fo 4 Mla

3.4.1. XuMUYeCKMIN KOHTPOSb 3a BOAHO-XMMUYECKMM PEXMMOM AOSMKEH OblTb OpraHM3oBaH C y4eTOM pekoMeHAaLuw,
n3noxeHHolx B Nn.3.1, 3.2, 3.3.

22



3.4.2. JomxHO O6bITb OpPraHM3oBaHO BLINOJIHEHWE aHaNM30B B 0ObEME XUMWMYECKOTO KOHTPONS U MO MeToAuKaMm,
npeaycMOTPEHHbIM B Tabn.9 ¢ pacyeToM CpeaHECYTOUYHbIX U CpegHEMECSYHbIX nokasaTenen. Heobxooumo npoBepsiTb
COOTBETCTBME 3TUX MokasaTenenm TtpeboBaHusam [paeBun [ocroptexHag3opa CCCP, Hactoswmx MY, a Takke
BEAOMCTBEHHbLIX HOPMAaTUBHO-TEXHUYECKMX OOKYMEHTOB M TEXHUYECKOM OOKYMEHTaAUUW NpeanpusTuiA - U3roToBuUTENEN
3HepreTMYeckoro 06opyaoBaHus.

3.4.3. C y4yeTOM KOHKpETHbIX YCnoBui paboTbl KOTENbHOW M yKa3aHuin HacTtoswmx MY pgomkeH ObiTb ycTaHoBNEeH
HeobXxoaMMbI 06 bEM XMMUYECKOTO KOHTPOMS, peanu3oBaHa cxema otbopa npob n obopyaosaHa BogHas nabopatopus.
B cnyvae Heo6x0AMMOCTM 3TO OCYLLECTBASETCS C NPMBMAEYEHNeM CneLmanu3mpoBaHHON opraHnu3auun.

3.4.4. Ot60p nNpob BOALI U Napa OOIMKEH ObITb OpraHn3oBaH B cooTBeTCTBMM ¢ TpeboBaHuammn OCT 108.030.04-80 n
Tabn.7. Mpu MOHTaxe 5nWHWMIA oTBopa npobbl OOMKeH OblTb BblAePXaH YKMOH B CTOPOHY [BWXKEHMsI Npobbl;
Tpy6onpoBoAbl HE OOMKHLI UMETHL TEMMOBOW U30MALMM HE3ABUCMMO OT UX ANUHLI, HO Ans obecneyeHus GesonacHoCcTU
OHW JOIMKHBI ObITb OrpaXkaeHbl.

3.4.5. MNpu otbope BoAbl 1 Napa Ha aHanM3 AOMKHbI OblTb CO34aHbl BCE YCNOBUSA ANS MNOMyYeHus npeacTaBuTENbHON
npobbl. B uyactHocTn, npyn otbope npobbl Ons aHanusa Ha cogep)XaHue COeAVHEHWUNA, HaxOOSLUMXCA YaCTUYHO B
rpyboaoucnepcHon copme (keneso), NpobooTOOPHYH NUHUIO crnegyeT nepuoauMyeckn npoAayBaTb C MakCMMarbHO
BO3MOXHOW MHTEHCUBHOCTBIO. 10 OKOHYaHUKM MPOAYBKM yCTaHaBNMBalT HEOOXOAMMbIA pacxod Npobbl aHanM3npyemoi
BOAbI M ee Temnepatypy (cornacHo n.3.4.6); ot6op npob cnegyeT Npon3BOAWTL HE paHee YeM Yepes 3 4 nocne NpoayBKu
nvHun. HeobxoaMMbIM yCNOBMEM NpeacTaBUTENbHOCTM OTOOpa SIBNSETCA B 3TOM CryyYae HenpepbiBHOE AeNcTBue
nNpo600TOOPHON TOUKN.

Mpn otbope n TpaHcnopTMpoBKe MPOObI CO34alT YCMOBWUS, UCKMOYaKLWmMe BO3MOXHOCTb 3arpsidHeHust npobbl u3
oKkpyxatoLen cpeabl. [Mpobbl nMTaTenbHOM BoAbl M KOHAEHCaTa napa OToMpatTCst B MONMSTUIEHOBLIE COCYabI.

[ omXHbl TakKe BbINOMHATLCA BCE ycnosus, npeayCMOTpPEHHbIE B n.9 cNnpaBOYHOIO MNPUNOXKEHUS.

3.4.6. B kaxpgon u3 oTbopHbIX Touek gomkeH B cootBeTcTBMM ¢ OCT 108.030.04-80 nopaepuBaTbCsl MOCTOSIHHbIN
pacxog npobbl o 25 kr/y (B pacdete Ha oTOOp neperpetoro napa) u Temnepatypa B npegenax 25-40 °C. lNpwu
HEOOX0AMMOCTHM yBENUYEHUSA pacxoda Npobbl JONYCKAaeTCs yCTaHOBKa NOCNefoBaTENbHO ABYX XONIOOUITbHMKOB.

3.4.7. Jlabopatopun obeux kateropuii (cm. n.3.3.3) OOMKHbI ObITb OCHALLEHbl AN BO3MOXHOCTM BbINOMHEHUSA
aHanuTUYecKnx onpegeneHuin B cooTBeTcTBMM € Tabn.7, 8, 9. Kpome onpegeneHuid, nepeyncrneHHbix B T1abn.7, B
OTAENbHbIX Cryyasix MpU HanMynM COOTBETCTBYIOLLMX 3arps3HEHU B NuTaTenbHOW BOAE MPOWU3BOAAT onpefeneHune
CcofepXaHWsi HWUTPUTOB, MeAM U OKUcnsiemMocTu Boabl. HeobxogumocTb 3TOro B KaXOoM OTAENbHOM  criydae
yCTaHaBnNuBaeT CreunanM3anpoBaHHas opraHusaums. B cooTBeTCTBMM C 3TUM  MCNOMb3YTCA BEAOMCTBEHHbIE
MEeTOLMYECKME yKa3aHUs U OTpacreBble HOPMaTUBHO-TEXHUYECKME AoKyMeHTbl MuHaHepro CCCP.

3.4.8. lNMpu opraHnsauny aHanMTUYECKUX OMNpeaeneHun pekoMeHOyeTCH MCNoMb30BaTb METOAbl, NEepPeYMCrieHHbIe B
Tabn.9 1 n3NoXxeHHble B CMPaABOYHOM NpunoxeHnn. B Tabn.9 Takke npuBeaeHbl YyBCTBUTENBHOCTb YKa3aHHbIX METOLOB
onpegeneHus 1 npegenbl OKPYrNeHus, KOTopble PEKOMEHAYIOTCS NPU pacyeTe pe3ynbTaToB aHaNM3oB.

4. OPTAHU3ALKNA BOOAHO-XUMUYECKOIO PEXXUMA U XUMUYECKOIO KOHTPOJIA
NAPOBbIX KOTINIOB-YTUIIU3SATOPOB OABJIEHMEM 11 MIMa

4.1. TpeboBaHWsa 1 pekoMeHaaUMmn ANs NpeanpusiTUin - U3roToBMTENEN KOTNOB-YyTUNM3aTopoB AaeneHnem 11 Mlla

B TexHuueckol AOKyMeHTauuMu no pas3paboTke KOHCTPYKLUMU KOTMOB-yTUNN3ATOPOB, B TEXHUYECKUX YCIOBUSIX, B
WHCTPYKLUMKM MO 3KchiyaTauuu U ApYyro OOKYMEHTauuWM Ha KOTen AOMKHbl ObiTb yyYTeHbl TpeboBaHus HacToswmx MY,
Mpaeun ocroptexHagsopa CCCP, OCT 108.030.04-80, a Takke PTM no opraHusauum BOLHO-XMMUYECKOTO pexunma
(PTM 108.030.11-81) n meTogam ero koHTpons u namepexui (PTM 108.030.08-81) ansa 6apabaHHbIX KOTIIOB BbICOKOIO
naBneHus.

4.2. TpeboBaHnsa n pekoMeHAaUUW AnNs OpraHW3auuin, MPOEKTUPYIOWMX KOTEerMbHbIE C KOTNaMu-yTunusatopamu
naenennem 11 Mla

Mpy NPOEKTUPOBaHWM MPEANPUATUIA C KOTnamu-yTunusatopamu dasnednem o 11 MIMa foskHbl GbiTb YYTEHbI
TpeboBaHus HacTosiwmx MY, Mpaeun locroptexHagsopa CCCP, OCT 108.030.04-80, PTM 108.030.11-81, a Takke
TpeboBaHUsi COOTBETCTBYIOLUMX PA3AESOB CONPOBOAMTENBHON TEXHUYECKOM JOKYMEHTALUMN Ha KOTEN.

4.3. TpeboBaHusa 1 pekomeHaaumMm ong NpeanpuAaTU, IKCNNyaTUpYIOLLKNX KOTbI-yTunm3daTtopsl gasnexdvem 11 MlMa

BogHO-XxMMUYECKMIN pEXMM, €ro XUMWYECKUI KOHTPOMb U WM3MEPEeHUs AOSMKHbl OblTb OpraHW3oBaHbl C Y4YETOM
TpeboBaHunm Hactoswmx MY, [lMpasun [ocroptexHagsopa CCCP, OCT 108.030.04-80, PTM 108.030.11-81, PTM
108.030.08-81, a Takke TEXHNYECKOW AOKYMEHTALMM Ha KOTen.
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MPUNTOXEHUE
CnpaBo4Hoe

METOAbl AHAITU3A BObIl ANA KOTNOB-YTUITU3ATOPOB AABJIEHMEM 10 4 MMa

1.1. TMpospayHocTb cTonba npenBapuTeNbHO TLLATENBHO MNepeMeLlaHHon npobbl

1. METOA ONPEAENEHUA NMPO3PAYHOCTU BOAbI

I'IpM6J'IVI)KeHHO OLIEHNTb COAepXXaHne B Hel B3BELUEHHbIX BELLECTB.

naetT BO3MOXHOCTb

Hawnbonee NpPocToM MeTO4 onpeferneHus Mnpo3payvyHOCTM - YCTaAHOBMIEHWE MOMEHTa WCYE3HOBEHWS BUOAMMOCTU
ornyckaemoro B Bofy Konbua gnametpoMm 20 MM, N3roTOBSIEHHOTO U3 MOKPLITOM YepPHbIM JTAKOM MPOBOSIOKN AMaMeTPOM 2

MM U YKPENSIEHHOro Ha MeTanIM4eckom fIMHENKE CO LLKASon, rpagyMpoBaHHON B CAHTUMeETpaXx.

[MpoBONOYHOE KOMbLO OMYCKalT B CTEKNAHHBLIN LMNWHAP, 3aMONHEHHBLIN aHanM3vpyemon BOAOW, OO Tex nop, noka
KOHTYpbI KOMnblLa caenatTcs HeBuaumbiMU. [NybuHa norpyxeHus Komnbua B CaHTUMeTpax COOTBETCTBYET YMCIIEHHOMY
3HaYeHMo0 Npo3padyHocTy BoAbl "Mo Kombly". B Tabn.1 npuBedeHbl 3HaYeHUs 3TOro MokasaTens, nepecynTaHHble Ha

npo3payYHocTb "no WwpudTy", ykazaHHyto B Mpasunax MocroptexHansopa CCCP u HacTosawmx MY.

3HauyeHue npo3pavyHOCTN

Onpepgenexve "no konbLy"

Onpepenexve "no wpnudpty"

2

3

10

11

12

13

15

16

17

19

20

21

22

24

0,5

1

10
11
12
13
14
15
16

17

Tabnuua 1
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26 18
28 19
29 20
30 21
31 22
32 23
33 24
34 25
36 26
37 27
38 28
41 30

1.2. 3aBUCMMOCTb MeXAy MpPO3PayHOCTbIO U KOHLEHTpauuein B3BEeLUEeHHbIX BELECTB MOXeT OblTb yCTaHOBEHa Mo
aHanusam®.

* K BbINONHEHMIO aHann3oB LienecoobpasHo NpuBrekaTb cneuunanbHyo opraHm3aumio.

B kaxaoMm criyyae OQHOBPEMEHHO OnpefensieTcs Npo3padHocTb BoAbl. Bce pesynbTaTthl aHanu3oB napanmeribHbIX
Npo6 HaHOCHAT Ha KOOPAMHATHLIE OCU U MO NOMYYEHHLIM TOYKAM Bbl4epYMBAaIOT KPUBYIO.

MeHee TO4YHbIN, HO Gonee GbICTPLIN METOA - MOCTPOEHWE KPUBOW MO pesyfbTaTam aHanusa ogHou nNpobbl BOAbl B
nepvos ee MakCMMarnbHOro 3arps3HeHns B3BeLLeHHbIMY BellecTBamu. B pesynbTate nocnegosatenbHOro pasdbasneHus
AVCTUNAATOM NepBOHaYanbHON TLaTenbHO NepeMelLaHHon npobbl nonyyatoT aTanoHbl. Onpegenus NPo3payHOCTb 3TUX
3TanoHoB, NOMyYalT TOYKW, MO KOTOPbIM CTPOAT pacyeTHyl KpuByl. [ns onpeaeneHns npo3paqHoCTVM BOAb,
npowewen xuMmmyeckyto obpaboTky (Hanpumep, nocre OCBETNUTENd B MpoLEecCe M3BECTKOBaHWS), B KadvecTse
NCXOAHOW ANs NPUrOTOBIEHWS 3TANoOHOB AOIMKHa ObITh B3ATa 3Ta e BoAa B Nepnog ee MUHMMaInbHOW Npo3payHOCTy.

2. METOJ ONPEAENEHUSA OBLEN WWENOYHOCTHU

21. OnpeneneHme LEeNOYHOCTN BOAbl OCHOBAHO Ha TUTPOBAHWM PaCTBOPEHHbIX B BOAE LUENOYHbIX COeANHEHUN
KMUCMOTOM B NPUCYTCTBUN UHOMKATOPOB, MEHSIOLLMX CBOIO OKpACKy B 3aBUCMMOCTW OT peakumn cpefbl. [1pu TMTpoBaHuu ¢

METUNOpPaHXeM WM CMellaHHbIM  MHOWMKaTOpOM  onpefensietcs oblas  LenoYyHoCTb EHDEM, YCIOBHO
XapakTepusylollas CymMMmapHoe cogepXaHue B Bofe OukapboHaToB, kapboHaToB, ruapaToB, 2/3 opTodocaTtoB
rymaros.

Mpn TuTpoBaHuM ¢ heHondTanemHom onpeaensitoTcs NONHOCTbIO rmapatkl, 1/2 kapboHatos, 1/3 opTodocdaTtoB K
rymaTbl. [JaHHble N0 M3MEHeHWIo LiBeTa nHamMKaTopa B 3aBucMmMocTu oT pH cpegbl npuBeaeHsl B Tabn.2.
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Tabnuua 2

WHTepBan
UHgukaTopsl Okpacka npv peakumm cpefbl nepexopaa, ea. pH
K1cron LLlernoYHoM HenTpanbHon
deHondTaneuwH BecuseTHas Po3soBas BecupeTHas 8,2-10
MeTunopanx Po3soBas XKentaqa OpanxeBast 3,1-4,4
CMeLLaHHbIN duroneToBas 3eneHas psisHO-cepast 4,2-6,2

2.2. ina aHanuTU4ecKoro onpeaeneHunst Weno4YHoCTM HeobXoamMMbl creayroLLmMe peakTuBbl:
0,1 H. pacTBOp CEPHOM UK CONAHON KUCNOTHI;

0,01 H. pacTBOp CEPHOWN UK CONAHON KUCNOTHI;

1%-HbIN CNMPTOBOW pacTBOp deHondTanemHa;

0,1%-HbI BOAHLIV PACTBOP METUINOPaHXa;

CMeLlaHHbIi MHAOMKATOp (CMeCb paBHbIX O06BEMOB CMUPTOBLIX pacTBopoB: 0,25%-HOro pacTBopa MEeTMIIOBOrO
KpacHoro v 0,17%-Horo pacTeopa MeTUIIEHOBOrO rofy6oro).

2.3. ina onpegeneHus LWenNOYHOCTU UCXOOHOW, M3BECTKOBAHHOMW, KaTUMOHMPOBAHHOM M nuTatenbHon Boabl 100 mn
UCMbITYEMON BOAbI MOMELLAOT B KOHWYECKyl0 KOmnby, npvbaBnsioT OAHy-ABe kannu deHondTaneMHa u B cnydvae
NosIBNEHNs1 PO30BON OKpPacCkM TUTPYIOT AeUMHOPMAanbHOM KUcroTon Ao obecuBeunmBaHusi. N3amepmB pacxon KUMCMOThI,
[ob6aBnaoT OBe-TpY Kannm MeTUropaHXa WUnu CMEeLLaHHOro MHAMKaTOpa M NpoAoKalT TUTPOBAHWE OO0 M3MEHEHUsI
OKpacku.

Ecnn npoba nocne pob6aeneHus deHondTanenHa He M3MeHuna OKpacky, cpasy NpubaBnsaoT MEeTUopaHX Wmnm
CMeLUaHHbI MHAMKaTOp M TUTPYIOT AELMHOPMarnbHON KUCNOTOW A0 nepexofa okpacku. KonnyecTtBo MUNAMMAUTPOB
OeunHOpMarnbHOM KUCMOTbI, M3PacXO4OBaHHOM Ha TUTpoOBaHMe Mo deHondTanenHy, 4YUCIEHHO COOTBETCTBYET
LLenoYHOCTM BOAbl NO deHondTanenHy B MWMMIUMrpaMM-3KBMBaNeHTax Ha kunorpaMMm. KonnyecTtBO MUNNUAMTPOB
OeuUMHOPManbHOW KUCNOThbI, U3Pacxo40BaHHOW CyMMapHO Ha TUTpOBaHWe npobbl Mo eHondTanenHy n MeTUnopaHxy
unu cpeHondTanerHy n CMeLaHHOMY MHOANKaTOPY, YNCIEHHO COOTBETCTBYET OOLLEN LWEeNnoYHOCTU BOALI B MUMAMIpaMm-
3KBMBANEHTax Ha KUnorpamm.

2.4. [Ins onpepeneHns LWenoYyHOCTU KOTNoBow BoAbl 25-50 Mn KOTNoBOW BOAbl NMOMELLAKT B KOHUYECKYH KOOy,
pasbasnsoT 4o 100 Mn gUCTUNNUPOBaHHON BOAOW U onpeaensioT 06wy WenoYHoCTb TUTPOBaAHWEM AeLMHOPMaribHOM
KMCNOTOW B MPUCYTCTBUMN CMELLAHHOIO MHAMKATOPA, OAKOLLEro pe3knii Nepexod OKPacky B KOHLIE TUTPOBAHKS.

KonnyectBo MUnnmnuTpoB AELMHOPMarbHOWM KUCNOThI, U3pacxo4oBaHHOW Ha TuTpoBaHue 50 mn npobbl, YMHOXEHHOE
Ha ABa (a npu TUTpoBaHMM 25 MmN nNpobbl, YMHOXEHHOE Ha 4YeTblpe), CocTaBmnsieT OOyl LWEeNoYHOCTb BOAbl B
MUNNUrpaMM-3KBMBarEHTax Ha Kunorpamm™.

* BenuumHa o6LeNn Leno4YHocTM B cry4yae HeobxoouMOCTM MCMomb3yeTcs AN NPOBEPKU LLENOYEKPEMHMEBOTO
OTHoLeHus no n.2.3.14 HacToAwmx MY.

2.5. [Ina onpegeneHus LWEenNo4yHOCTU BOAbl TUMA KoHAeHcaTa (npu wenovyHoctn Hwxke 0,2 mr-ake/kr) no 100 mn
UCMbITYEMON BOAbI NOMELLAIOT B [BE OOAMHAKOBbIE KOHMYECKMEe KOmnbbl 1 NpubaBnsloT No ABe-TpU Kannyu MeTurnopaHxa
NN CMeLLaHHOro uHaukatopa. Boay B nepBoin konbe TUTPYIOT CaHTMHOPMAanbHOW KUCIOTOW U3 MUKPOOHOPETKM C
OTTAHYTbIM HOCMKOM [0 M3MEHEHUSA OKPacCKu MO CPaBHEHWMIO CO BTOPOM Konbown, cnyxalen "cemgetenem”. CpaBHeHue
npou3BoasT Ha 6enom poHe Npu CUNBHOM OCBELLEHUN.

KonnyectBo MUANMNUTPOB CAaHTUHOPMAInbHOM KUCNOTbI, N3PacXo4oBaHHOW Ha TUTpPOBaHME I'Ip06bl, peneHHoe Ha 10,
YUCMEeHHO paBHO LWEeNMoO4YHOCTN BOAbl B MUIITUTPaMM-3KBUBArieHTax Ha KunorpamMmm.
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3. METOQl ONPEOEJNIEHUA OBLEN XXECTKOCTHU

3.1. TpunoH B - kucnas ABy3aMelleHHas HaTpueBas COMb 3TUNEH-AMAMUHTETPAYKCYCHOW KUCMOTbl - npu pH=9
CBA3bIBAET BO BHYTPMKOMNNNEKCHbIE COEANHEHNS KaTUOHbI KanbLms U MarHus.

HekoTopble kpacutenu (KACIOTHBIA XPOM TEMHO-CUHUIA, 3PUOXPOM YepHbli - OT-00) o6pa3sytoT ¢ kaTuoHamu conen
KECTKOCTU HEenpoYHble OKpalleHHble COeAUHeHWst KpacHoro wuseta. [lpu pobaBneHun B Body C  MogoOHbIMU
OKpaLLeHHbIMY COEMHEHUSMU pacTBopa TpunoHa b B aKBMBaNEHTHOW TOYKE NMPOUCXOAUT UX MOMHOE paspylleHue, npu
3TOM pacTBOpP CTaHOBUTCA CUMHWMM. B npucyTCTBMM MOHOB LMHKA MM Mean (HeOTYETNMBLIM Nepexop OKPacku)
onpeferneHne XecTkocTn NpousBoaAaT ¢ AobasneHuwem pactBopa cynbduaa HaTpus, CBA3bIBAKOLLEro 3TW KaTUOHbI B
HepacTBOpuMble CynbduaHbIE COeANHEHWS.

BrnnsiHue noHoB mapraHua, npusogsLlee K 6bICTpOMy obecLBeuYnBaHuio OKpacCKu, yCTpaHAT I'IpVI6aBJ'IeHVIeM K npo6e
pacTBopa CONMAHO-KUCIIOro rmapokcunamMmmnHa.

3.2. B npouecce aHanuT14eckoro onpeaeneHus obLLel ecTKoCTU HeOBXOAUMbI CrieAytoLLMe PeaKkTUBbI:
0,05 H. pacTBOp TpUnoHa b;
0,005 H. pacTBop TpurnoHa b;

amMMunayHbIi OydepHbii pactBop (20 I XMMWYECKM YMCTOro XJIOPUCTOr0O aMMOHUSI pacTBOPSOT B AMCTUNNATE,
pobasnaoT 100 MA XMMWYECKM YMCTOrO KOHLUEHTPMPOBAHHOIO pacTBopa ammuaka c yaenbHeim Becom 0,91 un
pasbaBnsaoT go 1 N ANCTUNNATOM);

©opaTHbIn BydepHbIn pactBop (40 r XMMMYECKM YMCTON AecAaTuBogHOWM Oypbl pacTtBopaoT B 800 mn guctunnata m
oTgensHo pacTteopsAlT 10 © xuMmmnyeckn yncToro egkoro Hatpa B 100 Mn gucTunnaTta; cMeluaB nocre oxnaxaeHusa oba
pacTBopa, AONOoNHAKT o6bem A0 1 N AUCTUNNATOM);

KACMNOTHBIA XpoM TeMHo-cuHui (0,5 r mHaukatopa pactBopsitoT B 10 mMn ammuadHoro 6GydepHoro pacresopa U
pasbasnsoT o 100 Mn 3TUNOBLIM CNUPTOM);

apuoxpom 4YepHbin AT-00 (0,5 r nHgukaTopa pacTteopsitoT B 10 Mn ammuavHoro 6ydepHoro pactesopa u pa3basnsioT
00 100 mn 3TUNoBbLIM CNMPTOM);

10%-HbIn pacTBOP CEPHUCTOrO HaTpMs (XPaHUTb B MONMMITUINEHOBOW Nocyae He bonee AByX Hedenb);
2%-HbIA pacTBOP COMNSIHOKMCIIOrO rMAPOKCUNIaMUHA;
ucxopHas Boaa, pasbaBrneHHas KaTMOHMPOBAHHBIM AUCTUINSATOM A0 ecTkocTh 100 MKr-aKB/Kr;

cmecb OydhepHoro pacrtBopa C MHOMKATOPOM B OObIYHOM COOTHOLLEHMM C NpubaBreHMeM UCXOOHOW BOAbl C
xecTkocTbio 100 MKr-3KB/Kr B KONMYECTBE, 3KBUBANEHTHOM 3ajaHHOMY 3TarloHy XXeCTKOCTH;

KaTUOHWPOBAHHbLIN OUCTUMNAT, HE COAEepKaLLNA CONen XKeCTKOCTU.

3.3. [Ins onpeaeneHns eCTKoCTU NPUPOAHON, U3BECTKOBAHHOW, koarynmpoBaHHoi Boabl 100 mn npobbl nomeLlarT B
KOHW4eckyto konby, npubaensaT 5 mn ammmadHoro 6ycepHoro pacteopa, CEMb Kanernb MHAMKATOpa KUCNOTHOrO Xpoma
TEMHO-CUHEro 1 MeANEHHO TUTPYIOT Npu NOCTosiHHOM nepemelumBanum 0,05 H. pacTBopom TpunoHa b go otyetnueoro
M3MEHEHUS LBEeTa Ha CUHWIA.

Konnuecteo munnunutpoe 0,05 H. TpunoHa B, u3pacxoOooBaHHOrO Ha TWUTpoBaHMe Mpobbl, AeneHHoe Ha [Ba,
COCTaBMAET O6LLYH XXECTKOCTb BOAbl B MUINNUIPaMM-3KBUBANEHTax Ha KUorpamm.

Mpu HeyeTKkoM nepexofe okpacku unu obecLBeunBaHUM Npobbl onpeaeneHne nosTopsieTcs ¢ gobasneHnem 0,5 mn
pacTBopa CEPHUCTOrO HaTPWs Ans YCTPaAHEHNS MeLlaloLLero AENCTBUSI MOHOB MeM U LMHKa UK Tpex Karnernb pacTteopa
COINAIHOKWCIIOrO rMapOKCUIaMmHa Aist yCTpaHeHUs! MeLlatoLLero AeiCTBUS COeQNHEHNI MapraHua.

3.4. [ins Boabl C xecTKOCTbio Hke 100 mkr-ake/kr 100 M npobbl MOMeLLaloT B KOHUYECKY0 Konby, npubaensaoT 5 mn
amMmnayHoro GydpepHoro pacteopa, CeMb Kanenb MHAWKATOpa KUCIOTHOrO XpoMa TEMHO-CUHEr0 U MeaJIeHHO TUTPYIOT
npu NOCTositHHOM nepemMewmeanmm 0,005 H. pacTBopoM TpunoHa b n3 mukpob6ropeTok ¢ pasamepom kannu He Gonee 0,05
MIT 0O MU3MEHEHNS OKPACKM.

Konnyectso munnunutpos 0,005 H. pacTBopa TpunoHa b, nspacxogoBaHHOro Ha TMTpoBaHue Npobbl, yMHOXEHHOE Ha
50, cocTaBnsieT obLLyio XeCTKOCTb BOAbI B MUKPOrpaMM-3KBMBANEHTax Ha KUnorpamm.

27



3.5. [Inst BoObl C XeCTKOCTbio MeHee 20 MKr-3KB/KI (KONTIOPUMETPUYECKMIA BapuaHT) NpUroTaBnmnBeatoT 3TanoHbl BoAbl C
xectkoctbto 0; 1; 5 n 10 mkr-akB/kr nytem pasbaeneHuns 0; 1; 5 u 10 mn aTanoHHoW >xecTkon Bogdbl Ao 100 mn
OUCTUIIIATOM B ABYX psidax KOHUYeCKnx Kono.

B nepsbii pag konb npmbasnsaoT no 5 mn ammuadyHoro 6ydepHoro pactsopa 1 No ceMb Kanernb KMCIOTHOro xpoma
TemMHo-cuHero. Bo BTopon pag kon6 npubaensior no 1 mn 6opaTtHoro 6ydepHoro pactBopa M MO CeMb Kanenb
apuoxpoma 4vepHoro IT-00. B pesynbTate cpaBHEHWs ramMmbl OKpacok B 0Goux psgax konb Beibupator Bydep u
WHOWKATOpP, KOTOpble ANA OAHHOW MCXOAHOMW BOAbl AalOT Hambornee MOCTOSHHBLIN U "pacTAHYThLIN" nepexond OKpacku oT
CMHEero K po3oBOMY LiBETY, YTO ABMSETCA MHAMBUOYaNbHON OCOBEHHOCTbLIO AaHHOW BOALI U 06YCNOBAEHO cneundmnkon ee

"coneBoro bykeTa".

M3 BbiGpaHHOI napbl (kpacuTens n 6ydepa) rotoBsT paboumin psia 3TanoHHbIX pacTBOPOB ¢ xecTkocTeio 0; 1; 3; 5; 7;
10; 15 n 20 mkr-ake/kr nytem pasbasnenusa 0; 1; 3; 5; 7; 10; 15 n 20 mn sTanoHHom xectkon BoAabl Ao 100 mn
KaTMOHNPOBaHHbIM anctunnaTom. OgHoBpeMeHHO 3TOT Bydep u Kpacutenb B TeX Xe konuyectsax npubasnsioTt Kk 100
MM UCMbITYEMOW BOAbl M CPABHUBAKT C OKPACKOW LUKarbl 3TarioHOB, KOTOPYHO KaXabl pa3 roTOBAT BHOBb.

OKpaCKa |'|p06, coBnagawouwiaa ¢ 3TafioHOM, HenocpeacTBeHHO onpeaendaeT XeCTKOCTb B MUKpPpOrpamMmM-akBmBaneHTax
Ha KnnorpamMmm.

3.6. CpaBHeHMe OKpacKu UCMbITyeMOW BOAbl C OKPACKON 3TaroHOB NO3BOMSET ONpeaenuTb hakTuyeckoe 3HaveHue
XECTKOCTU C YyBCTBUTENBHOCTLIO 0,5-2 MKr-3KB/Kr.

B crnyyae HeobXxoAMMOCTM onpeferieHue >XeCTKOCTU MPOM3BOAMUTCS C MOMOLLbI BBOAA B MCMbITyeMyl BoAy
pacTBOPOB CEPHWUCTOrO HATPWUS WM COSIIHOKUCIIONO TMAPOKCUIIaMUHA AN CBA3bIBAHWUS KaTMOHOB, MELLaLLMX
onpeneneHuio.

Mpv aHanuse MarblX XECTKOCTEN 3HAYUTENbHYH OLUMBKY MOXeT OaTb 3arpsisHeHUe CONAIMU XKECTKOCTU BydepHbIX
pacTBOpOB (aMmuadyHoro unu GopatHoro). OTCyTCTBME NOAOGHOrO 3arpsisHeHUst UNKU pasmep HeoBXoauMOi MonpaBku
yCTaHaBMUBAIOT, CPABHMBAS MCMbITYEMYIO BOAY C KPaCUTENEM CO LUKasioi 3TanoOHOB WHTEHCMBHOCTM OKPacku npu
OLHOKPaTHOM UM ABYXKPATHOM KOSIMYECTBE aMMUaYHOro MM GopaTHOrO PacTBOPOB MPOTUB NPOMMUCH.

Mpu Hannunm nabopaTopHbIX KAaTUOHUTHBIX PUIBLTPOB MOXHO JMKBUAMPOBATL 3arps3HeHue OydepHbiX pacTBOpPOB,
npomnyckas ux Yyepes 3T UNbTPbI, 3apsXKeHHbIe 0JHOUMEHHBIM NOHOM.

3.7. Ansa ka4ecTBEHHOro cpaBHeHMs1 haKTUYECKOM XKECTKOCTU C 3agaHHbIM 3TanoHoM k 100 mn npobbl gobaBnstoT
cmecb OydepHoro pactesopa ¢ uHaumkatopom u 0,005 H. pactBop TpunoHa B B konuyecTBe, COOTBETCTBYHOLLEM
BblOpaHHOMY 3TanoHy (Hanpumep, 50 MKr-akB/Kr ANs OTKMOYEHWUS KaTMOHWUTHOTO unbTpa Ha pereHepauumio). Ecnu

NOABNAETCS KpacHas OKpacka, TO EeCTKOCTb BO/bl Bblle 3TaroHa, eCrnii CUHSS, TO XXECTKOCTb He [J0CTUrMa 3aaHHOoro
npenena.

4. METO[ ONPEOENEHUA COOEPXXAHUA XINOPUAOB

4.1. Tlpn cBSA3bIBAHUM XITOP-MOHOB a30THOKUCITLIM cepebpom obpasyeTcst xnopuctoe cepebpo (6enbii ocagok).
MepBble M30OLITOYHbIE Kannu peakTMBa B MPUCYTCTBMM XPOMOBOKWUCIIONO Kanus B HeWTpanbHoW (no deHondTaneunHy)
cpene o06pasyloT 4ONONMHUTENBHBIN 0CafoK XPOMOBOKUCIIOro cepebpa Gyporo LBeTa.

4.2. ina aHanMTU4eCcKoro onpeaeneHus cogepXaHus xnopmaos HeobxoamMMbl cregyloLme peakTuBbi:

0,0282 H. pacTBOp a30THOKUCOro cepebpa (XpaHUTb B KOPUYHEBOWN CKNSAHKE);

OeuvHopManbHbI pacTBOP CEPHOM KUCHOThI;

10%-HbIn pacTBOP XPOMOBOKMCIIOTO Karnus;

1%-HbI cNUpTOBOW pacTBop deHondTanenHa.

4.3. B npouecce aHanuTM4yecKkoro onpedeneHvs coaepxaHus XropuaoB HeOOX0AMMO cobniogaTh yKasaHHY HUuxe
nocrnefoBaTeNbHOCTb Onepaumin.

OT16upatoT Npoby BoAbl B 3aBUCMMOCTM OT NpeAnofiaraeMoro cogepxaHus Xnopuaos B o6beme, ykasaHHOM B Tabn.3.
PekomeHayeMbli 06bem Npobbl AN aHanusa Takke ykasaH B Tabn.3.
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Tabnuua 3

Mpeanonaraemoe cogepxaHne O6bem npobbl, M KoadbduumeHT ans nepecyeTa
XropuzoB, Mr/kr obbema B nuTpbl k&
[o 2 500 1
2-10 250 4
10-50 100 10
50-100 50 20
Cs. 100 25 40

Mpoby nomeLLaloT B KOHUYECKYIO KONDy, NpMbaBnsaT ABe Kannu deHondgTanemHa n HelTpanmaytoT CEPHON KACNOTON
[0 NCYe3HOBEHMS PO30BOIN OKpacku. 3atem [o6aBnsAT 1 M pacTBopa XPOMOBOKUCIIONO Kanus U TUTPYIOT 13 GlopeTky
a30THOKMCNbIM cepebpom A0 nosBreHus yctomdmson Oypon okpacku. [pu obbeme npobbl 100 Mn Konm4ecTso
MUNNUAUTPOB a30THOKUCIOro cepebpa® nocrne BblMUTaAHWMA MNOMPAaBKW Ha OKpacky, nNpuvHuMaemown pasHom 0,2 mn, w
YMHOXeHUst Ha 10 coOTBETCTBYET COAEPXKaHWIO XMOPMAOB B MUMMMIpaMMax Ha kunorpamm. Npu nHom obbeme npoobsl

pesynbTaT pacyeTa YMHOXalOT Ha KOPPEKTUPYIOLLMI Koo dUUMEHT &, NpuBeaeHHbIN B Tabn.3.

*1 Mn pacTBopa a30THOKMUCNOro cepebpa oTTUTPOBbLIBAET 1 Mr Xrop-MoHa.

4.4. Mpwn 6onbLIOM KONMYeCcTBE onpeaeneHnii B nabopatopumn gomxkeH 6biTb cocyn Ans cbéopa OTTUTPOBAHHBLIX NPob n
pereHepaumun cepebpa.

4.5. [lonyckaeTcsl NMpMMEHEHWE MepKypUMETPUYECKOTO MeToda onpenenieHnsl XNopuaoB Npu YCroBuM cobnoaeHus
npaBun TEXHUKU GesonacHoOCTU Ans paboTbl C PTYTHLIMU COeaMHEHMSIMU, a Takke AUdeHnnKap6o3ngHoro MeToaa.

5. METO[ ONPEAENEHUA CYXOIrO OCTATKA (COJIECOAEPXAHUA)

5.1. Cyxon ocTtaTok (conecogepxaHue) nuTaTenbHOW U KOTNOBOW BOAbI ONPefensioT BECOBbIM METOAOM - NyTem
BbiNapuBaHUsi onpeaerneHHoro obbema NpogunbTpoBaHHOM NPobbl BOAbI B NpeABapuTenbHO B3BeLLeHHON dapdopoBoi
Yaluke 1 BbiCyLUMBaHWsS octaTka npu temnepatype 120 °C oo NoCTOAHHOW Macchl.

[Ons yCTaHOBOK C MNPSMOTOYHOW CXEMOM BOLOMOLrOTOBKM HaTPUM-KATUOHUTHBIM METOAOM ABYXCTYNeH4aToro
YMSAr4eHnss Npamoe onpeaeneHue conecoaepXaHusa nutaTenibHOW U KOTOBOW BOAbl MOXET ObITb 3aMEHEeHO KOCBEHHbLIM
onpegeneHnemM ero no oOLeln LWenoYyHocTM BOAbl. 3aBMCUMMOCTb conecoepXXaHnsa KOTNoOBOW BOAbl OT LUENOYHOCTU

&= F(I) moxeT 6biTb ycTaHOBMEHa Kak pacyeTHbIM MyTeMm (MO aHamu3y WCXOAHOW BOAbl), Tak W nyTeMm psaa
BECOBLIX aHANW30B W onpeaenenns obLLeit LLLENOYHOCTYU KOTHOBOI BOfbl.

OnpepeneHne Cyxoro OCTaTka KOTMOBOW BOAbI C CofepKaHUeM XJIOpUAOB B UCXOOHONM Bode Goree 5 Mr/kr MoxeT
[IOCTAaTOYHO TOYHO MPOU3BOANTLECS KOCBEHHO MO KOHLEHTPaLMM XNOp-MoHa. 3aBMCUMOCTb CONEcopepXaHust oT
KOHUeHTpaumn xnop-moHa & = f{Z17 ) ycraHaBnuBaeTcs oKcnepUMEHTanbHO - Ha OCHOBaHWW aHarM30B KOTOBOIA
BOZbl C MaparnnenbHbIM ONpeaeneHneM CyXoro 0cTaTka U KOHLEHTPaLMK XIIOpUAOB.

Mpv BecoBom MeToAe Ans OnpefeneHus conecopepXaHns TpebyeTcs 3HaunTenbHOe BpeMmsi; 3TOT MeTod cregyet
NPUMEHSTb AN KOHTPONS Npu rpagyvpoBKe CONeMepoB, NPUHLMMN AeACTBUS KOTOPbIX OCHOBAH Ha U3MEPEHUN YAEenbHON
3MEeKTPUYECKOW NPOBOAMMOCTH pacTeopa.

5.2. Tlo yaenbHOW 3nNekTpu4eckorm MNpPoBOAUMOCTU pacTBOpPa MOXHO NPUBNWXEHHO onpefenvTb KOHLUEeHTpauuio
WOHOAMCMNEPCHBIX 3arpsa3HuTenen. OKBUBANEHTHbIE 3NEKTPONPOBOAUMOCTM BOSMBLUMHCTBA MOHOB MMEKT AOCTAaTOYHO

+ -
6nuskMe 3HaueHusi. Mcknovenmem sensotcs woHel H ' ou CH, noaTomy cunbHOLWENoYHble Boabl Nepen
3MEKTPOMETPUYECKMM ONpPeAENEHNEM AOMKHbI ObITb HEWTPaNU3oBaHbl A0 3HaYeHust pH=6 + 8.

[ns anekTpoMeTpUYecKoro onpeaeneHust MoryT UCronb30BaThCs Pas3nuYHbIE KOHAYKTOMETPUYECKUE CONEMEPSI, Kak
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BbIyCKaeMble MPOMBILLNEHHOCTBI0  CepuiiHo, Hanpumep nabopaTtopHbii  koHgykTtomeTp JIK-563 ¢ amanasoHom
namepeHun ot 0 go 1000 MkCm/cm (0-500 Mr/kr), Tak 1 BbiMyCKaeMble MarioCEpPUNHO:

AMNEKTPOHHLIN NEePEeHOCHON aBTOMATUYECKMA KkoHAykToMeTp Tuna J3KA ¢ umdpoBOA UHOMKAUMENA yOEIbHON
anektponpoogumocTn (tun OKA-1), obecneumBalolnii HEMPEPbLIBHYO (UKCAUMKO pPe3ynbTaToB W3MEPEHUMN U UX
aBTOMAaTMYECKY0 TEPMOKOMMEHCALMIO U umMetoLwLmin ananasoH namepeHun ot 0,05 mkCm/cm go 10000 mkCm/cm ¢ naTbiO
nogavanasoHamu (npubop paspabotaH HMO LIKTU n MHIMO "Keapy");

nepeHocHoun kongyktomeTp NMK-67 ¢ ananasoHom usmepenuin ot 0 o 10 n ot 5 go 500 mkCm/cm (ot 0 go 5 n ot 2,5 go
250 wmr/kr), paspaboTaHHbIN LieHTpanbHou nabopaTopuer u akcnepumeHTaneHeiMu Mmactepckumu (LN3M) TynaHepro.

Hanbonee peweBbiM M OOCTYNHbIM (OOHAKO 3HAYMTENbHO MeHee TOYHbIM) ABMAEeTCA NnabopaTopHbI conemep
KOHCTPyKUMn LleHTpaHeprovyepmeTa, B KOTOPOM B KayecTBe M3MEpUTEnbHOro npubopa MCnonb3yeTcss MepeHOCHOW
merommeTp Tuna M-1101M, M-1102/1, MC-05 unn merommeTp € NUTaHWeM OT anekTpoceTu, Hanpumep Tuna M-503M.
B0o3MOXHbI BapnaHT MCMONHEHNS NepBMYHOro NnpeobpasoBaTtens (AaTynka) conemepa npeacTaBneH Ha YepTexe.

[JaTtyuk conemepa
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Jomb. 420 1 10 )

. G0

1 - pe3uHoBble TPYOKM; 2 - LIKana NoABUXKHOMO 3neKTpoaa; 3 - Bbixo Npobbl; 4 - koneHo; 5, 15 - BEpXHAS U HUXHSAS
roOrfioBKN 13 oprcTekna; 6 - pTyTHeIn TepMoMeTp; 7, 17 - NOABMXHBIN W HEMOABWKHBLIN 3NEKTPOALI U3 HUXPOMOBOW
NPOBOSIOKM ¢ =0,5+1,0 MM; 8 - BXxOZ, npo6ebl; 9 - BopoHka; 10 - ckoba; 11 - nogBoAsLLas CTeKNsHHas Tpyoka;
12 - naHenb 100x350 mm; 13 - cTeknsiHHas Tpybka gaTtymka; 14 - pesnHoBasi Npobka;

16 - 6onT M5; 18 - 3aX1M NPYXMHHbBIN
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[laTunk COCTOMT M3 NaHenu, BbINOMTHEHHOW U3 OpraHW4ecKoro ctekna, 36oHuTa unn gepesa, Ha KOTOPOW YKpenseHsb:
CTeknsHHas Tpybka partymka, BOpPOHKA AN BBoAa Npobbl, ABE FOMOBKM W3 OpPraHMYeckoro cTekna, TepMoMeTp,
CTeknsiHHble Tpybkn AnsA noAasoda u oTBoda MpoObI, LWKana noABUXKHOIMO aMneKkTpoaa. SNeMeHThl AaT4MKka COeauHSITCA
pesnHoBON TPYOKOM W pesnHOBbIMM Mpobkamu. JOneKkTpoabl ConeMepa W3roToBMieHbl U3 HUXPOMOBOW MPOBOMOKU
anameTpom 0,5-1,0 MM, AnekTpoasl, BCTaBreHHble B 06a KoHLA CTEKNAHHOW TpyOKkun AaTymka, npy nomowm HebonbLumx
(okono 1 m) oTpe3koB NpoBOAa B PE3MHOBOWN UMW XNOPBUHWUIOBON M30NALMM NPUCOEOUHSIIOTCS K KNeMmam MeroMmmMmeTpa.
KoHLbl anekTpogos nsrmbatot B BUAe cnupanu, NNockoCTb KOTOPOW NepneHauKynsapHa ocy Aatyvka.

[na patunka conemMepa nuTaTenbHOM BOAbl M Mapa MOXeT ObiTb UCMOSb30BaHa XMMMYeckas GlopeTka eMKOCTbio 25
MJ1 C BHYTPEHHUM AUaMETPOM MPUMEPHO 12 MM.

PaccTtogaHue MeXay J3N1eKTpogamMmu conemepa 3aBUCUT OT TemMnepartypbl, npu KOTOpOl7I npon3BoaAT U3MepeHud, u
AOJDKHO COOTBETCTBOBATL BEJIMYMHAM, YKa3aHHbIM B Tabn.4.

Tabnuua 4

TemnepaTtypa, °C 18 20 25 30 35 40 45 50

PacctosiHue mexay 86 90 100 110 120 129 140 149
anektpogamn i, Mm

Conemep C MeroMMeTpoM MNpeABapuUTENbHO T[PadyvpyloT, T.e. OMPEAensioT, KakoMy CONecodepXaHuio B
MURNIUrpaMMax Ha KUorpamm COOTBETCTBYET MoKasaHue Mo LuKarie MerommeTpa B MeraoMax.

[na KoTnoBoW BoAbl CriedyeT MCMONb3oBaTb CTEKMSHHYK TPYOKy C MeHbMM AuameTpoM, pasHbiM 4 mMm. O6wias
anuvHa Tpy6kn 200-250 mm.

CoOoTBETCTBME MOKa3aHWii MEroMMeTpa CONecoaepXaHnio N3MepsieMoit XUAKOCTM yCTaHaBNMBAETCA AN KoHOeHcaTa
napa pacyeTHbIM MyTem, a A1 NUTaTeNbHOM U KOTMIOBOW BOAbl - MO psdy MX Npob C pasfnuyHbIM COSleCopepKaHueM,
onpeneneHHbIM BECOBLIM MeTodoM. [Mepuoanyecku (He pexe O4HOTo pasa B Mecsl) rpadyMpoBKy coneMepa NpoBepsitoT
Mo CyxUM ocTaTkam [AaHHOro Tna Bofbl, onpeaeneHHbIM BECOBbIM METOAOM.

5.3. pagyupoBKy conemepa Ans KOHAeHcaTa napa Mpou3BOAAT pacyeTHbiM nyTem. ComecogepxaHue npobbl B
pacyeTte Ha NaCl BblumcnsatoT no popmyne

L

SNa1 = ,
A a0

roe L - paccTosiHve Mexay aneKkTpoaaMu, CM;
F - conpoTtuBnenme, nameperHoe merommetpom, MOM;

f - nnowaab ToKonpoBoaALero ce4eHna nogBuxxHoro npeo6pa3OBaTenﬂ (,El,aT‘-IMKa) conemMepa;

AMaCl - ynenbHas anekTpuueckas NpoBOAMMOCTb pacTsopa, cogepxallero 1 mr/kr NaCl, npu onpegeneHHoi
Temneparype.

3HaueHna AMaCl npu pasnnuHbIX TemnepaTypax NpuBeaeHsl B Tabn.5.

Tabnuua 5

TemnepaTtypa, °C 18 20 25 30 35 40 45 50

FHaCl, MKCM/om 185 | 194 | 215 | 236 | 257 | 278 | 30 | 321
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[na paTtunka ¢ paccTosiHuem Mexay anektpogamu L =10 cm (no Tabn.4 cooTseTcTyeT TemnepaType 25 °C) u

nnoLaabo f =1,13 cm 2 pacyeTHas oopmyria MoXeT ObITb ynpoLleHa:

SHaC1 =

10

_412

R1132]15

R

Uncnutens ¢opmynbl B 3aBUCUMOCTU OT TEMepaTypbl UMEET 3Ha4YeHus, NpuBefdeHHble B Tabn.6. Mo pesynbTatam
pacyeToB CTPOAT rpagyMpPOBOYHbIE KPUBbLIE ANS PA3NUYHbLIX TeMneparyp.

TemnepaTtypa,

°C

18

20

25

30

35

40

45

50

3HayeHune uncnutens

4,78

4,56

4,12

3,75

3,44

3,18

2,95

2,76

BennuuHy conecopepxaHus oTknagbiBatoT MO OCU OpANHAT, @ BENMYUHY COMPOTUBIIEHNS - NO OCK abcumcc.

BMecTo rpailyMpoBOYHbIX KPUBLIX MOXHO MOMb30BaTbCSA YHMBEpPCanbHon Tabnuuen* (tabn.7).

* PaspaboTtaHa YkpaHeproyepmeTom.

TemnepaTypa npo6bl (°C) B npegenax

MokasaHnna |18-20 |21-23 [24-26 |27-29 |30-32 |33-35 |36-38 |39-41 |42-44 |45-47 |48-50-
MerommMmeTpa
M-1101, MOm
Conecop,ep»(aHme KOHOEeHcaTa, Mr/Kr
2,00 2,60 | 250 | 230 | 2,20 | 2,10 | 2,00 | 1,90 | 1,80 | 1,70 | 1,60 1,50
2,25 230 | 220 | 210 | 190 | 1,80 | 1,70 | 1,60 | 1,60 | 1,50 | 1,40 1,40
2,50 210 | 200 | 19 | 1,70 | 160 | 1,60 | 1,50 | 1,40 | 1,30 | 1,30 1,20
2,75 19 | 180 | 1,70 | 1,60 | 1,50 | 1,40 | 1,30 | 1,30 | 1,20 | 1,20 1,10
3,00 1,70 | 160 | 150 | 140 | 1,30 | 1,20 | 1,10 | 1,10 | 1,10 | 1,10 1,00
3,25 1,60 | 150 | 1,40 | 1,30 | 1,30 | 1,20 | 1,10 | 1,10 | 1,00 | 0,96 0,92
3,50 150 | 1,40 | 1,30 | 1,20 | 1,20 | 1,10 | 1,00 | 1,00 | 0,91 | 0,90 0,86
3,75 140 | 1,30 | 1,20 | 1,20 | 1,10 | 1,00 | 0,98 | 0,93 | 0,88 | 0,84 0,80
4,00 1,30 | 1,20 | 1,20 | 1,10 | 1,00 | 0,97 | 091 | 0,87 | 0,82 | 0,78 0,75
4,25 1,20 | 1,20 | 1,20 | 1,00 | 096 | 091 | 0,86 | 0,82 | 0,78 | 0,74 0,70
4,50 120 | 1,10 | 100 | 09 | 0,91 | 0,86 | 0,81 | 0,77 | 0,73 | 0,70 0,66
4,75 1,10 | 100 | 0,97 | 091 | 0,86 | 0,812 | 0,77 | 0,73 | 0,69 | 0,66 0,63
50 1,00 | 098 | 097 | 087 | 0,82 | 0,77 | 0,73 | 0,69 | 0,66 | 0,62 0,59
55 09 | 089 | 084 | 0,79 | 0,74 | 0,70 | 0,66 | 0,63 | 0,60 | 0,57 0,54

Tabnuua 6

Tabnuua 7
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6,0 o087 | 082 | 0,77 | 0,72 | 068 | 0,64 | 0,61 | 0,58 | 0,55 | 0,52 0,49
7,0 0,75 | 0,70 | 0,66 | 0,62 | 058 | 0,55 | 0,52 | 0,49 | 0,47 | 0,44 0,42
7,5 0,70 | 0,65 | 061 | 058 | 054 | 051 | 0,48 | 0,46 | 0,43 | 0,42 0,39
8,0 065 | 0,61 | 058 | 054 | 051 | 0,48 | 0,45 | 0,43 | 0,41 | 0,39 0,35
8,5 061 | 058 | 054 | 051 | 048 | 0,45 | 0,43 | 0,40 | 0,38 | 0,36 0,34
9,0 0,58 | 054 | 051 | 048 | 045 | 0,42 | 0,40 | 0,38 | 0,36 | 0,34 0,32
9,5 055 | 051 | 048 | 045 | 043 | 0,40 | 0,38 | 0,36 | 0,34 | 0,32 0,30
10,0 052 | 049 | 0,46 | 0,43 | 0,40 | 0,38 | 0,36 | 0,34 | 0,32 | 0,31 0,29
11,0 047 | 044 | 042 | 039 | 037 | 0,35 | 0,33 | 0,31 | 0,29 | 0,28 0,26
12,0 043 | 040 | 038 | 0,36 | 0,34 | 0,32 | 0,30 | 0,28 | 0,27 | 0,26 0,24
13,0 0,40 | 0,37 | 0,35 | 0,33 | 0,31 | 0,29 | 0,27 | 0,26 | 0,25 | 0,24 0,22
14,0 0,37 | 03 | 0,32 | 0,30 | 0,28 | 0,27 | 0,25 | 0,24 | 0,23 | 0,21 0,20
15,0 0,34 | 032 | 0,30 | 0,28 | 0,27 | 0,25 | 0,24 | 0,22 | 0,21 | 0,20 0,19
16,0 0,32 | 0,30 | 0,28 | 0,27 | 0,25 | 0,24 | 0,22 | 0,21 | 0,20 | 0,18 0,17
17,0 0,30 | 0,28 | 0,27 | 0,25 | 0,23 | 0,22 | 0,21 | 0,20 | 0,19 | 0,17 0,16
18,0 0,29 | 0,27 | 0,25 | 0,23 | 0,22 | 0,21 | 0,20 | 0,19 | 0,18 | 0,16 0,15
19,0 0,27 | 0,25 | 0,24 | 0,22 | 0,21 | 0,20 | 0,19 | 0,18 | 0,27 | 0,15 0,14
20,0 0,26 | 0,24 | 0,23 | 0,21 | 0,20 | 0,19 | 0,18 | 0,17 | 0,16 | 0,15 0,14

[NpumeyaHne. PacctosiHne mexay anektpogamu B gaTyuke L (CM) OOJDKHO ObITb YCTaHOBJ1€HO MO COOTHOLUEHUK

2
L =104, rne f - nnowapab TokonNpoBoAsLLEro cedeHns gaTdmka, cM . KpaTHOCTb ynapueaHus Npobbl KoHaeHcaTta

napa OormkHa GbiTb B npefenax oT 3 go 5 (onTumanbHas - 4), ee HEOOXOOMMO Y4uTbIBaTb MpU onpeaerieHnn
dhakTMyeckoro conecogepxaHust Npoobi.

5.4. TpagympoBKky conemepa Ans KOTNOBOW BOAbl MPOM3BOAAT NO CTaHO4APTHbIM PacTBOpaMm, NMPUrOTOBMEHHBIM M3
KOTMNOBOW BOAbI C MakcUMarbHbIM CONecoaepXaHneM.

KoTnosyto Bogy 0TGMpaloT U3 KOTNa, Korga cosiecofepkaHue ee Hanbornee Bbicokoe (Mo Xropuaam Unu WenoYHOCTH).
O6bem ucxogHoi Boabl AoMmKeH ObiTb OT 5 Ao 8 n. Ons yBenuMyeHuss CconiecopepXkaHus KOTMOBOW Bopbl Mpw
HeoGXoaVMOCTU ee [AOMNONHUTENBHO yNapuBatoT B naGopaTopuu.

B ncxogHom npoGe KOTNOBOW BOAbI ONpeaenstoT CyXOl7I OCTaTOK, WEeSI04HOCTb No cbeHonananeMHy N MEeTUnopaHxy.

M3 wucxogHom KOTNOBOWM BOAbl C W3BECTHbIM CYyXMM OCTaTkOM T[OTOBAT KOHTPOSibHblE pPacTBOPblI MyTeM
COOTBETCTBYHOLLEro pa3baBneHusa ee YnCTbIM KOoHAeHCaTOM. KOHTpOmMbHbIE pacTBOpbI FOTOBAT C Cyxum octatkom 500,
1000, 1500, 2000, 2500, 3000 mr/kr B 3aBUCMMOCTW OT HeobxoamMMoro amanasoHa namepeHui. MNMpobbl KOTNOBOW BOAbI
nepes 3anvMBKOW WX B AATYMK OOMKHbI ObITb HelTpanu3oBaHbl Mo deHondTanemHy 0,5%-HbiM pPacTBOPOM CONSHOWA
KUCNOTBI.

Mo pe3ynbTatamMm aHanmsa CTpoAT rpadouk, rae No ocu opauHaT OTKNaAblBalOT CoNecoaepxaHme, a no ocu abcumcce -
NnokKasaHua merommMmeTpa.

ConpoTuBrneHve gatymka cnegyeT onpeaendTb Npy OAHOW U TOW e TemnepaTtype KOHTPOrbHbIX pacTtBopos (25 °C).
JonyckaeTca Ans TemnepaTypHOii KOMMEHcaUuuum W3MEeHATb paccTosiHe L. Mexay amekTpomamu BpydHyl B
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COOTBETCTBUWN C peKoMeHaaunamm Tabn.4.

5.5. MpapyvpoBKy conemepa Ans nuTaTeribHOM BoAbl MPOU3BOAAT MO CTaHAAPTHLIM pacTBOpaM, NPUrOTOBMIEHHLIM U3
NCXOOHON XMMMUYECKU OYULLEHHOW BOAbI C U3BECTHBIM CONECOAEPKaHNEM, OnpeaeneHHbIM BECOBLIM METOLOM.

CraHpgapTHble pacTBopbl roToBAT ¢ conecogepxanunem 30, 50, 70, 100, 150, 200, 250, 300 mr/kr B 3aBMCMMOCTU OT
HeobxoOMMOro AuanasoHa M3MepeHusi corecofepXaHus. YCNnoBus rpagyvpoBKU Takue e, Kak U npu rpagyvpoBke
conemepoB ANs KOTNOBOW BOAbI.

5.6. YkasaHusi no paboTe ¢ NabopaTopHLIMK ConieMepamul.

lMepen onpeneneHnem cornecogepxaHus KOTIOBOW BoAbl ee npeaBaputenbHo HenTpanusytoT 0,5%-HbiM pacTBopom
CONSAHOWM KUCMOTbI MO hbeHondTaneunHy.

[aTtuuk yctaHaBnuMBalOT Ha paccTosiHum He Gonee 1 M OT MerommeTpa M MPUCOEAMHAOT K HEeMy npoBogamMu B
PE3VHOBOW UMM XITOPBUHUITOBON U30MSILMN.

McnpaBHoCTb Npubopa NpoBepstoT criedyoLmMm obpasom:

BpallakT PYKOATKY MeroMmmMmeTpa npu pPa3oOMKHYTbIX Knemmax, npu 3TOM CTpenka MeroMmMmeTpa [OOJKHa
yCTaHaBNMBaTbCSA Ha 3HAKe LWKanbl = ;

3aMbIKalOT KNeMMbl HAaKOPOTKO KYCKOM Me[HOM MPOBOSIOKW, CTPefika npu BpalleHUU PYKOSATKM yCcTaHaBnMBaeTCcs Ha
HyneBOM 3Ha4YeHun LWKanbl;

npucoeanHAKT MeroMmmeTp K OaTyuKy, He 3anoJIHeHHOMY BOOOM, U NpoOBEPAKT CXeMy Ha OTCYTCTBUE 3al3eMIJ1eHUA;
CTpesika npu BpalleHNn PpyKOATKK O0JDKHa yCTaHaBNMMBaTbCA HA 3HaAKe WKanbl == .

5.7. B npouecce onpeneneHusi conecoaepxaHns Heobxoaumo NpoMbITb JATYMK KOHAEHCATOM M UCMbITYEMOW BOLOW,
3aTeM HanonHWTb €ero aHanuM3vpyemoWn BOAOW, W3MepWUTb ee TemnepaTtypy, NOAKMHYUTbL OaTyuk K MEeroMMmeTpy u
BpaLlaTb ero pyyky cCo CKOpoCTblo He MeHee 1,5-2 0b/c B TeueHune 2-3 c.

Mo nokasaHuAM LuKanbl MEroMmeTpa CTPOAT rpafyMpoBOYHBIA rpadvk ANs onpeaeneHns conecogepxaHns npobol B
MunnurpamMmmax Ha kunorpamm. ConecopepxaHue KoHAeHcaTa napa onpefensioT nocne npeasapuTenbHON Aerasauun
npo6ebl. [insg aToro Nnpoby KoHAeHcaTa ynapvBatloT B YeTblpe pasa B NNIOCKOAOHHOM KOnbe 13 XMMUYeCkn CTOMKOro cTekna.
Konba gomkHa 6biTe NpeaBaputensHo obpaboTaHa KucnoTow. [ocne okoHYaHus ynapusaHus Konby oxnaxgaroT Ao 25-
30 °C, npegsapuTenbHO 3akpbiB Npobkon unu unbTposansHon Bymaron Ans nNpefoxpaHeHus oT nonagaHusa B Npoby
MbIfIX 1 rasoB 13 BO3Jyxa.

PasgenuB BenuuuHy conecogepXaHusi ynapeHHoW npobbl Ha KpaTHOCTb yrMapuBaHWsi, HaxoOSAT YCMOBHOE
conecoaepxaHue BoAbl.

Ha TouHOCTb onpefeneHusi okasbliBaeT BMAMSHME TemnepaTtypa: C MOBbIEHMEM TemnepaTypbl Ha OAWH rpagyc
3MNeKTPONpPOBOANMOCTL pacTBopa BO3pacTaeT npumepHo Ha 2%. N3amepeHne npons3BOAAT Npu NOCTOSIHHON TeMnepaType,
COOTBETCTBYIOLLEN Temnepatype rpagyvpoBku npubopa (o6bi4HO 25-35 °C). lMpu HeobxogmmocTn npoOy cneayet
npenBapuTenbHO  OXNMaguTb [0  yKka3aHHOW TemnepaTypbl. [lpy  mMcnonb3oBaHUMM [OaTyMKOB C  TemnepaTypHOW
KoMneHcauuer npobbl He OXNaxaatoT.

6. METO[ ONMPEOENEHUA COOEPXXAHUA KUCITOPOLOA

6.1. BoccTtaHoBneHHas dopma nenkocoeanHeHUs MHAUroKapMMUHa 30510TUCTO-KENTOro LBeTa Npu OKUCIEHUN 3a cHeT
pacTBOPEHHOr0 B BOAE KMCIOpoAa MEHSIET CBOK OKpacKy A0 TeMHo-cuHen. OnpefeneHne oCHOBAHO Ha CBA3bIBAHWM
pacTBOPEHHOr0 B BOAE KUCNOpoda WHAWMO-KAPMUHOM B €ro BOCCTAHOBMIEHHOM OpMe (NenKocoeauHeHue) ¢
nocrneaylowmnm cpaBHeHneM obpasyroLLeincsa OKpacky C OKpackon cepumn CTaH4apTHBIX PacTBOPOB.

6.2. B npoLiecce onpeaeneHna cogepXxaHus kucrnopoaa HeobxoaumMel cnefytolime o6opyaoBaHue U peakTUBbI:

0,1-0,2 H. pacTBOp WMHAMIOKapMuHa C KUCMOTHOCTbIO NO peHondTanemHy u ¢ TUTPOM MO Kucrnopogdy, NpUMEpHO
paBHbimM 0,02 Mr/mMn kMcrnopoaa (onpegenseTcs nepmaHraHaToMeTpu4ecku);

0,2 H. aMMUaYHbIN PacTBOP MHOUTOKaPMUHA;

amanbraMmMpoBaHHbIN LUWHK B peaykrtope (6ropeTKa Ha 25 mMn ¢ OTTAHYTbIM KOHUOM B BUOe Kanmnnﬂpa);
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rpaHynNMpPOBaHHbIA LIMHK NPOMbIBAOT 5%-HbIM pacTBOPOM a30THOW KMCNOTbl, 3aTeM 10%-HbIM pacTBOPOM a30THOKUCIION
PTYTV (OKUCHOW MMM 3aKUCHOW) A0 0Bpas3oBaHMA Ha rpaHynax crnos 6nectswen amanbrambl, NEPEHOCAT B peaykTop,
NPOMbIBAIOT B HEM BOAOW W 3aMNOMHAIOT PeAyKTOp aMMUaYyHbIM pacTBOPOM MHAMIOKapMUHa;

0,37 r/kr pacTBOpa NUKPMHOBOW KUCMOTbI;

lWKana 93TanoHOB MMWUTaATOPOB, KOTOPYIO MOMyYaloT MNyTeM CMeLUMBAHWSA KUCMOro pacTBOpa WHAMIOKapMuUHa C
NMUKPUHOBOW KMCMNOTOW, B 06bemax, ykasaHHbIX B Tabn.8.

Tabnuua 8
KoHueHTpauus kucrnopoga, MKr/Kr O6bem pacTBopa O6bem pacTBOpa NMMKPUHOBOM
WHOWroKapMuHa, mn KMCNOTbI, MI

0 0 1,50

10 0,11 1,39

20 0,22 1,28

40 0,45 1,05

60 0,68 0,82

80 0,90 0,60
100 1,12 0,38

PacTtBopbl OTMeEpSIIOT B MEPHYHO KONBY eMKoCTbio 250 Mi1, KOTOPYIO 3aTeM 3anonHsoT 40 OTMETKM auctunnaTtom. Ons
COXpPaHEeHWs1 YCTOMYMBOWM OKpacku B TEYEHUEe Hedenu LuKana 3TarioHOB AOSMKHA ObiTb MOMelleHa B CKMASIHKA K3
NpO3paYHOro CTeKna eMKOCTbH NpubnuamTtenbHo 225 mn. Takas e CKMsiHKa, ucrnonb3yemasi Ansi otoopa npobbl,
[OJKHA MMETb YNIOTHAIOLLYIO PE3UHOBYHO NPOKIAAKY, FapaHTUPYHOLLYIO repMeTUYHOCTb. CKISIHKY CTaBsAT B cneuunanbHoe
BeAepKo U3 nonuatuneHa gmameTpom 120 mm 1 BbicoTor 200 MM, YTOObI MMETHL BO3MOXXHOCTb BBOAUTL B HEE PEaKTUBLI
non, cnoem Boapl.

6.3. B npouecce aHanuTuueckoro onpeaeneHus cnegyet cobnofaTb YKasaHHYK HWXKe nocrnefoBaTeribHOCTb
onepauun.

[Mpoby 13 npo6ooTOOopHOW TOYKKM, OXNAXAEHHY A0 TemnepaTypbl He Bbilwe 40 °C, Yepe3 pe3vHOBLIN LUMaHr Co
CTEKNSAHHLIM HaKOHEYHWKOM BHYTPEHHUM AMaMeTpoM 3 MM BBOAAT B CKNSHKY, MOMELLEHHY0 B Bedepko. Bebkugator,
noka BOAa 3amnonHWT CKISHKY U BeAepKo Ha 4-5 CM BbIle ropribilika CKNSHKW. BbIHYB 13 CKMAHKM HAKOHEYHWK, BBOAST B
Hee m3 pegyktopa 1,5 mMn ammuadHoro pacTBopa WMHAWIOKapMmuHa. 3akpbliBaloT MOA BOAOW CKASHKY KOMMNAYkoM C
YNOTHSAOLWEN NPOKNaaKkon n nepemelumsatoT cogepxumoe. Okpacky npobbl CpaBHMBAIOT C OKPACKON PaCTBOPOB LUKasbl
umntaTopoB. KoHueHTpaumsa kucnopoga B npobe [ormkHa COOTBETCTBOBATb BENWYMHE, YKa3aHHOW Ha CKMsiHKe C
MMMTaTOPOM, OKpacka KOTOPOro coBnagaeT ¢ OKPaCcKon Npobbl.

6.4. B 060CHOBaHHbIX Clly4asx [AOMNyCKaeTcsa NpuMeHeH1e Apyrmx METOLO0B (METOA aHanmsa ¢ METUIIEHOBbIM ronyGbLiM
KpacuTenem v ap.).

6.5. Ons HenpepbIBHOIro KOHTPOJ1A 3a KOHLI,eHTpaLI,VIeI;I pacTBOpPEHHOIo Kucnopona B nuTaTenbHOM BOAE B TEXHUYECKU
000CHOBaHHbIX cny4yadax moryTt ObITb UCNONBb30BaHbI aBTOMaTUYECKME Kncnoponomepbl MeM6paHHOFO Tnna.
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7. METOQl ONPEOENEHMUA COOEPXXAHUA ®OCDATOB (B KOTIIOBOU BOAE)

7.1. OnpepeneHne OCHOBaHO Ha TUTPOBaHWM MpPoObI, He cogdepxallei docdaToB, PacTBOPOM OAHO3AMELLEHHOIO
docdaTa kanus B npucytcTBuM mMonmubgata amMOHMS U XIIOPUCTOro ofioBa npu kucnotHoctu cpegel 0,5-1,0 H. go
coBnageHus upeTta o6pasyloLerocs B Hel CUHEro KOMMIeKca ¢ LIBeTOM KOMMIeKca UCMbITyeMon Npoobbl.

7.2. [ina onpegenexus cogepxaHusa docdaToB HEOOXOAMMbI CrieayloLmne peakTuBbl:

pactBop MonubaaTta ammoHus B cepHol kucrnote: 100 mn 10%-Horo pactBopa monubaata amMMOHWUST CMELLMBAKOT C
300 mn 50%-Hou (no o6bemy) CepHOM KUCOThI;

1%-HbIN pacTBOP XNIOPUCTOro ONOBa;
30%-HbIN pacTBOP XITOPUCTOrO HATPUS;

KaTMoHMpoOBaHHaA BOAa, ynapeHHada npuMepHO 00 conecoaepKaHud KOTNOBOW BOAbI;

CTaHAapTHbIN pacTBOp ofHO3aMeLLeHHoro docdaTa kanus, coaepxatiero 100 mr/kr PDﬁ_.

7.3. B koHumyeckyto konby emkoctbio 250 mn nomewaroT 1-5 mn mcnbiTyemon Bofpbl, 1 M pacTBopa X/I0PUCTOro
HaTpusa u 100 mn gnctunnsTa. B gpyryto koHnyeckyto konby nomewatroT 1-5 Mn kaTMoHMpOBaHHOM BOAbI, 1 M pacTBopa
xnopuctoro Hatpusa B 100 mn guctunnaTta. O6e konbel nogorpesatoT Ao 50 °C, npubaBnaioT B Kaxayo Konby no 5 mn
pactBopa monubgata amMmmoHus M no 1 MmN pacTBopa XNopucTtoro onosa. Yepes 1 MuH BTOpyl MpoBy HauvvHaoT
MeLMEeHHO, NO KannsM, TUTPOBaTb CTaHAAPTHbIM PacTBOPOM, MOKa €ro OoKpacka M oKpacka oOpasytoLlerocsi CUHero
KOMMMeKca UcnbiTyeMomn npodbl He CTaHyT OANHAKOBbLIMM.

7.4. KonvyecTeo MUNMMIMTPOB CTaHAAPTHOMO pacTBOpa, U3PaCXOLOBaHHOMO Ha TUTPOBaHWUe, YMHoXeHHoe Ha 100 u

. 3-
AeneHHoe Ha 06beM ncnbityemoun BoAbl, COOTBETCTBYET KOHLUEHTpauuun PD4 B MunnurpaMmmax Ha KnnorpamMmm.

8. METO[ ONPEAENEHUA COOEPXXAHUA AMMUAKA

8.1. AMmMuak, NpUCYTCTBYIOLLMA B KOHZEHCATE HACbILEHHOrO napa B BuAe CBOOOOHOrO OCHOBAHUS WX CBOEW
KapboHaTHOW COMnK, TUTPYHOT KUCITOTON B MPUCYTCTBUM CMELLAHHOTO UHAMKAaTOpa.

B npouecce onpegeneHus cogepxaHus amMmuaka B KOHAEHCaTe HacblWEeHHOro napa Heobxoanmbl cnenywuine
peaKkTuBbI:

CaHTUHOPMaribHbIA PacTBOP CEPHOM UNN CONSHOM KACMNOThI;

CMeLLaHHbIA MHAMKATOP.

[Ona onpenenenns cogepxaHuss ammvaka 100 mn koHAeHcaTa MoMeLlaloT B KOHMYecCKyt konby, [obaBnsaioT naTb
Kanenb CMeLLaHHOro UHAMKATopa U TUTPYIOT CaHTUHOPMarbHbIM PAacTBOPOM KUCIOThbl A0 M3MEHEHMWS 3eNEeHON OKpacku

Ha 1oneToBY!HO.

KonnyectBo MURAMNUTPOB CaHTUHOPMANbHOIO pacTBOpa KUCIOTbI, N3PacxogoBaHHOM Ha TUTPOBaHUe, YMHOXXaeTCd
Ha 1,7. PesyanaT COOTBETCTBYET COAEPKaHND aMMMWaKa B MUnnurpamMmMmax Ha KunorpamMmm.

8.2. OnpepeneHve cogepXaHus aMMuaka B NUTATENbHOM BOAE OCHOBAHO Ha yaaneHun cBo6OAHOro M CBSI3AHHOMO
aMMmaka YeTblipexkpaTHbIM ynapuBaHveM npobbl. PasHOCTb LWEeno4yHOCTU BoAbl 4O M NOCHe ynapuBaHWs COOTBETCTBYET
COAEepXaHN aMmMmnaka.

B npouecce onpegeneHns KOHLEHTpaLMM aMmMmaka B NUTaTenbHON Boge HEOOX0ANMbI CrieayoLine peakTUBbI:

OeunHopMarbHbIN pacTBOP CEPHOM NN COMSIHOM KUCHOTbI;

CMeLLaHHbIA MHAMKATOP.

[na onpegeneHus copepXaHus ammuaka B ABE KOHuMYeckue konbbl HanmeatT no 100 mn ucneityemon Bogbl. B

nepBov OnpefensitoT LWeNoYHOCTb 6e3 ynapuBaHua; Ona 3T1oro no6aBnaT nNATb Kanefb CMeLlaHHOro nHOMKaTopa,
TUTPYOT AeunHOpMalribHbIM pPacTBOPOM KUCNOTbl OO WU3MEHEeHUA 3ef1IeHO OKpackm Ha CbI/IOJ'IETOByPO n CbMKCI/IpyPOT
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KOJNM4eCcTBO MUNMNMUINTPOB KUCIIOThI, I/I3paCXO,EI,OBaHHOIZ Ha TUTpoBaHMe.

BTopyto konby cTaBsAT Ha MAUTKY U ynapvBaloT NMPUMEPHO B YeTbipe pasa, OXNaxaalT U Takke onpenenstor
LLENOYHOCTb, (OMKCUPYS pacxon KUCHOTbI.

PasHoCTb pacxodoB AeuvHOpMarnbHOrO pacTBOpa KUCMOTbl B MWANMUAMTPaxX Npu TUTpoBaHWM npobbl 4O W nocne
ynapuBaHusi, yMHOXeHHas Ha 17, COOTBETCTBYET COAEPXKaHWI0 aMMmaka B MUNNUrpaMmax Ha Kunorpamm.

8.3. [Ina KOHTpons npaBWibHOCTU METOAMK MPUMEHSETCA KonopuMmeTpudeckun metod no Heccnepy, B OCHOBY
KOTOPOro MOMIoXKeHa peakLums aMMOHUINHBIX CONeN CO LLEeNOYHbIM PacTBOPOM MOAMCTON pTyTK (peakTueBom Heccnepa), B
pesynbTaTe Yero obpasyeTcs COeuHEeHNe NOANCTOTO MEPKYPAMMOHUS, OKpaLLEHHOE B XeNTbIN LBeT.

B npouecce onpefenexHus cogepxaHus ammmaka no Heccnepy Heobxoanmbl crnegytolume peakTuBsbl:

LLlenoYHoW pacTeop nogucTom pTytn (peaktus Heccnepa);

10%-HbI pacTBOP CErHETOBOW COMM;

KaTMoOHMpoBaHHaA BoOAa Ui KOHAEHcaT, cBOBOAHLIN OT aMMMaka;

CTaHAAPTHbI PACTBOP XMOPUCTOrO aMMOHUsi, coaepxatuui 10 mr/kr MEH= .

[na onpenenexus cogepXaHnus amMMuaka B OAMHAKOBble NPOOMPKM M3 6eCcLBETHOro CTekna BBOAAT pasHble 00beMbI
cTtaHpapTHoro pacteopa: 0,5; 1,0; 1,5; 2,0; 2,5 mn, uto cootBetcTBYeT 0,005; 0,01; 0,015; 0,02; 0,025 mMr ammunaka, un
ponueatoT o 10 mn H-kaTMoHMpOBaHHOW BOAOW.

B ceoboaHyto npobupky HanusatoT 10 Mn aHanuanpyemown Boabl. 3atem BO BCe Npobupku BBogat no 0,5 mn pacteopa
cerHeToBol conu 1 no 2 mn peaktnea Heccnepa. Cogepxumoe npobrpok nepemeLLnBaloT 1 Yepe3 5 MMH cpaBHUBAIOT
NX OKpackKu.

CopepxaHue aMmmuaka (B Mr/kr) B aHanusupyemon npobe onpeaensoT ymHoxeHnem Ha 100 coaepxaHns aMmmuaka B
TOV NpobuMpKe, OKpacka KOTOPOW coBrnasa ¢ OKpackoi Npoobi.

9. METOl ONPEOENIEHUA COOEPXXAHUA COEOUHEHWUN XEJNE3A

9.1. OnpepeneHve cogepXaHWs COEdMHEHW Xefesa OCHOBaHO Ha obpasoBaHun B criabolienoyHon cpefe
OKpaLLEHHbIX B XXeNTO-OpaHXeBbl LIBET KOMMIEKCOB Xerne3a ¢ CynbocanuumnnoBon KUCITOTON.

[ns nepeBofa COeMHEHWIA Xenesa B pacTBOPUMOE COCTOsIHWE Mpoby BHe 3aBMCMMOCTM OT Npefnonaraemoro
cofepxaHusi xxernesa npegBapuTenbHO NOAKMCIAT M ynapusatoT B 10 pas.

9.2. B npouecc onpefeneHus cogepxaHvusa CoeqUHEHNI xenesa Heobxoaumbl criefyoLne peakTmBbl:
cynbcocanuumnosas kucnota (30%-HbIi pacTBOp) Unn CynbdOCanuuUMUNoBbIA HAaTPUA (HaCbILLEHHbIN PacTBOpP);
25%-HbIN pacTBOP CEPHOM KUCMOThI, HE coaepXaLluii xxenesa;

10%-HbIn pacTBOp nepcynbdaTa HaTpus, He coaepXaLlnin xenesa;

10%-HbI pacTBOp amMmumaka;

obecconeHHas BoAa Unu KoOHAEHcaT, He coaepXalluii coeauHeHWI xenesa;

. . +i
CTaHOapTHbIX PaCTBOP COJTN TpeXBaJlIeHTHOIo Xenea3a, coaepXXalun 10 mr/kr FE .

9.3. Mpu oT6ope Npob BoAbl COGNOAAIOT YCIOBUS €€ NPeACcTaBUTENBHOCTU NO COEAMHEHUSIM Kere3a, HaxoasLWwumest
B rpyboaucnepcHon opme: U30KUHETUYHOCTbL 0T6Oopa, T.e. CKOPOCTb Cpeabl BO BXOAHOM OTBEpCTUM NpobooT6opHOro
30HAa JoMmKHa ObITb paBHa CKOPOCTU cpefbl B TpPyOonpoBoae, U3 KOTOPOro oTbupaeTcst npoba; KopoTkas Tpacca; NMHUS
oTbopa 13 KOppO3MOHHO-CTOMKON CTanu; ANnTenbHasi NpoayBka B COOTBETCTBMM € N.3.4.5; gocTaTouHOCTh TypOynu3saumm
notoka B MecTe OTOopa; HEBO3MOXHOCTb 3ajepXaHus YacTuL, xenesa B apmaType, "MepTBbiX" MpOCTpaHCTBax
npobonoasoasLLel Tpacchl).
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OT16op NpoObl NPOM3BOAAT M3 BEPTMKANIBHOIO HUCXOAsALEro ydactka TpybonpoBoga. MpoOy otbupatoT B Komnoy,
npeaBaputensHO 06paboTaHHyo ANMTENbHBIM KUMSYEHUEM C KOHLIEHTPUPOBAHHOWM COMSIHON KUCIOTOM.

9.4. flo ot6opa npobbl B KONOy BBOAAT 2 M 25%-HOW cepHOW KMCNoThl Ha kaxablie 100 mn npobbi.

B nabopatopuu otmepuBatoT 50 mn nNpobbl, NepenuBaldT ee B XMMUYECKUA CTakaH, Takke obpaboTaHHbIN ConsiHOM
kucnoTton, gobasnsawT 1 mMn nepcynbdata HaTpua u ynapusatoT npumepHo B 10 pas. Nocne atoro ob6bem npobbl
aoBogAT ao 25 mn nytem gobasneHunst KoHAeHcaTa (ynapvsaHve B ABa pa3sa).

OpLHOBPEMEHHO FOTOBAT LUKany MMMTaTopoB. [Na aToro ctaHAapTHbIA pacTBOp C KoHueHTpaumen 10 mr/kr xenesa
pasbasnstoT B konbax B 100; 50; 25; 10 n 5 pas, nony4aloT pacTBOpbl UMUTATOPOB C KOHLIEHTPaLUMEN COOTBETCTBEHHO
100; 200; 400; 500; 1000 1 2000 mr/kr xxenes3a. 3ateM B LIECTb OAUHAKOBLIX NPOBUPOK NocregoBaTenbHO BBOAAT no 10
MM pacTBOPOB-UMMUTATOPOB, a B ceAbMYyto Npobupky - 10 Mn NoAroToBNEHHOW ABYKPATHO ynapeHHoW npobbl BoAbI.

B kaxpgyto npobupky BBOAAT Mo 1 MmN cynbdocanvuunoBon KUCNOThl U No 2 Mn pacTBopa ammuaka. Yepes 10 mMuH
nocne nepemMeLLnBaHns COAEPXMMOro NMPOBMPOK CPaBHUBAKT MHTEHCMBHOCTb OKPACKM MCMbITyEMON BOAblI C OKPACKOW
pacTBOPOB-MMUTATOPOB, pacCMaTpMBas PacTBOPbI CBEPXY BHU3 Ha H6ernom doHe.

9.5. CopepxxaHue xenesa (B MUKpOrpaMmMax Ha Kuiorpamm) U B aHanusnpyemon Bofe BblYMCNSeTCa nyTem AeneHns
Ha [ABa KOHLEHTpauuu xenesa B NpobupKe 3TanoHHOW LUKanbl, OKpacka pacTBopa B KOTOPOW COOTBETCTBYET OKpacke
UCMNbITYEMON ABYKpaTHO ynapeHHon npobbl BOAbI.

9.6. [onyckaeTca onpedeneHne coaepXaHusa xenesa C MCMNOMb30BaHMEM (OTOINEKTPOKONOPUMETPUYECKOTO
BapuMaHTa wmeToda (MO COOTBETCTBYWOLLEM pPEKOMEHAALMM TOMIOBHOM BEOOMCTBEHHOW  chneunannavpoBaHHOM
opraHusaumm).

10. METO[ ONMPEOENEHUA BENNUYUHDI pH

10.1. HekoTopble oOpraHMyeckMe BeLeCTBA-KPacCMTENM MEHSIOT CBOK OKpacky B OMpedefnieHHOM AuanasoHe
U3MeHeHnn BennuuHbl pH. Vcnonb3yemble Ans onpeferneHus LUEeNOYHOCTM PacTBOPbl MHAWMKATOPOB (MEeTUNopaHX,
CMeLlaHHbIA nHaukaTop, deHondTanenH) M3MeHsIIOT CBOKO OKPacKy B Auana3oHax nokasaHui pH, ykasaHHbix B Tabn.9.

Tabnuua 9
Okpacka nHaukaTopa npu pH
MHaukatop no4 4-6 6-7 7-8 8,3 cB. 9,0
deHondpTanenH BecueTHas Cnabo-po3oBas | fpko-po3oBas
CMeLlaHHbIN duroneToBas | MpsasHo-cepas | Cnabo-3eneHas Apko-3eneHas
MeTunopanx PosoBas OpaHxeBas ConomeHHas XKentaqa

10.2. YHuBepcanbHas uHAuKaTopHas Oymara, nponuMTaHHasi PacTBOPOM pPasfUYHbIX MHAMKATOPOB, MEHSIET CBOH
OKpacKy B 3aBUCMMOCTU OT pH, npuobpeTas LBeT, yka3aHHbIV B Tabn.9.

10.3. B npouecce aHanuT14Yeckoro onpeaeneHns HEO6Xo0ANMbI CrieaytoLLMe peakTUBbI:
nakeTbl yHUBepcanbHON nHaukaTopHon bymarm (pH=1 =+ 10);

pacTBOpbl UHAMKATOPOB ((heHondTanenHa, MeTunopaHXka W CMeLlaHHOro), WCrosfib3yeMble ANS OnpeaeneHns
LLENOYHOCTU (CM. N.2 HACTOSALLETO MPUINOXKEHNS).

10.4. na onpeneneHns 3HavyeHnss pH B MCnbITyeMytlo BOA4Y OMyCKalT yHUMBEpPCANbHYO WHAMKATOpHyto Oymary. Ee
OKpacKy CpaBHMBalOT C OKPACKOW OAHOro U3 3TanoHOB, MMEKLLMXCS B nakete mHAukatopHon Gymaru. [NpaBunbHOCTb
nokasaHvuin MHAMKaTOPHOW Bymarn MOXHO NPOBEPUTL MyTEM KOHTPOSbHOro onpeaeneHvs pH ¢ npyuMeHeHnem pacTBopoB
WHONKATOPOB COrNacHo AaHHbIM Tabn.9.
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10.5. [Insa TouyHoro onpenenenuns pH B naGopaTtopusix nepeon kateropumn (cMm. Tabn.7 HacToswmx MY) ncnonbayercs
nabopatopHbin pH-meTp (Hanpumep, pH-340, pH-673). OnpepeneHne npous3BoauTCA B COOTBETCTBUM C 3aBOACKOM
WHCTPYKUMen K npubopy.

11. MPUTOTOBJIEHUE OBE3XEJIE3EHHON U OBECCOJIEHHON BOAbl

11.1. ObBecconeHHyo 1 obe3xene3eHHylo Body Nydlle BCEro NPUMroToBNATb U3 KOHAEeHcaTa napa nyTem nponyckaHust
€ro 4Yepes MOHUTHBIN PUNBLTP CMeLlaHHOro AercTBUs. MogobHbIA UNLTP MOXHO U3rOTOBUTL M3 OObIYHON GlopeTkn Ha
100 mn. OyHKUMM OpPEHaKHON CUCTEMbI bunbTpa U NPEABKITIOYEHHOTO MEXaHUYECKOro (OUbTPpa BbIMOMHSOT TaMMOHbI
rMrPOCKOMNUYECKON BaThl.

11.2. WcnonbayoT kaTvoHnT Tuna KY-2 u avmouuT Tmna AB-17 B cooTHoweHun 1:1 (no obbemy). [lMepBbii
npenBapuTensHO pereHepupyoT 5%-HbIM pacTBOPOM CONSIHOWM KUCMNOThbI, @ BTOPOW - 2%-HbIM pacTBOPOM €4KOro HaTpa.

MOHWTBI, OTMBbITbIE KOHOEHCATOM OT Wu30biTKa KUCNOTbl M LWenoyu, nomMewarT B Konby C KOHAeHcaToM,
nepemMeLunBaloT UX U 3arpykalT B MOHWUTHbIA (PUnbTp cMmellaHHoro aenctsusi. OTMbIBKA nocrieqHero npoussoguTcd
KoHAeHcaTom napa. OnTumanbHoe cymmapHoe konuyectso MoHnToB - 100 mn. MonyyeHne obecconeHHom Boabl BeaeTcA
CO CKOpOCTbio hunbTpoBaHus (10-20 m/v).

,D,onycxaemn ncnonb3oBaHue npuHUuna pasgenbHoro H - OH-VIOHMpOBaHVIH C nponyckom 06pa6aTb|BaeM0ro
KOHOEeHcaTa nocrnegoBaTenbHO Yepes ABa hunbTpa.

12. NPUTOTOBJIEHUE CTAHOAPTHbIX PACTBOPOB

12.1. CraHgapTHble M TUTPOBaHHbIE PacTBOPbl NPUrOTaBMMBAOTCSA COrNacHo AaHHbiM Tabn.10. KoHueHTpauwus
TUTPOBAHHBIX PAaCTBOPOB AOSMKHA TOYHO COOTBETCTBOBATbL 3a4aHHON HOpPManbHOCTU. [ns NpuMroToBneHns TUTPOBaHHbIX
pacTBOPOB pekoMeHayeTcsi OpaTb HABECKY MMM KONMYECTBO MCXOOHOTO BellecTBa B MunnunuTpax Ha 1-2% bonee, yem
no pacyery.
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Tabnuua 10

Pa6bounn | KoHueH- | UcxogHoe | Cnocob obpaboTkm Konu- Cnocob npurotoBneHus MpoBepka TUTpa pacTeopa
pacTBop | Tpauusi | BeLlecTBO | UCXOOHOrO BellecTBa | 4ecTBO pacTBopa
pacTtBopa NCXOQHOro
BellecTBa
OTarnoHHbIN pacTBop MeToawvka onpegeneHus TuTpa
®ukcanan - 1 amnyna lMepeHecTn cogepxumoe He nposepsietca
amnyrnbl B MEPHYIO NINTPOBYIO
Konby n pasdaBuTb
AVUCTUMMATOM A0 METKU

CepHas 0,1 H. CepHas - 2,8 mn B mepHyto nuTpoByto Konby, 0,1 H. pacTeop Nagcclg 20 Mn 0,1 H. pacTBopa NaQCD3
Kucnota KucnoTa 3anofHeHHylo A0 NOSOBUHBI

XUMUYECKU OVCTUIAATOM, BNUTL 2,8 MI (cpykcaran) nnm 0,1 H. (unn Ma,HED+) pas6asute fo

n :g::zg’ﬂ) HQSDJ, 1 pasbaBuThb pacTsop NaQHE D3 100 Mn OUCTUNNATOM U TUTPOBAaTb

1.84 ONCTUNNATOM A0 METKMU (d)l/chaHan) KMUCIOTON B npucyTCcTBUN _
’ MeTUuropaHxa A0 opaHXeBon
OKpacku pacteopa
dukcaHan - 1 amnyna MepeHecTn cogepxmmoe He nposepsietcsa
amnyrnbl B MEPHYIO NIUTPOBYLO
Konby n pa3baBuTb
AVUCTUMNATOM A0 METKU

ConsHas 0,1 H. ConsHas - 9,0 mn B mepHyio nuTpoByto konby 0,1 H. pacTBop Nag'ﬂ@g 20 mMn 0,1 H. pacTBopa NaQCDg
KucroTa Kucnota BnuTb 9 mn HCI n pasbasuTb

XMMUYECKM AVCTUNNATOM A0 MeTKM (dbvkcanan) unm 0,1 H. (unm Ma, HBE O ) pas6asuts go

n:gﬂiz;b pacteop IMNayHE O+ 100 Mn AUCTUNNATOM M TUTPOBATL

119 (dbukcaHan) KMCNOTOW B NPUCYTCTBUU

MeTunopaHxa oo opaHxeBoun
oKpacku pacteopa
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dukcaHan 1 amnyna MepeHecTu coaepxmmoe He nposepseTcs
aMmnynbl B MEPHYIO NATPOBYIO
Konody u pa3baButb
OUCTUNNATOM IO METKU
Epnkun 0,1 H. | Egkuit HaTp 45r PacTeopuTb HaBecky B 0,1 H. pacteop HZ1 n 20 mn 0,1 H. pacTBOpa
HaTp XMMUYECKN HEBOMbLLOM KonMYecTse IMaOH, pasGasneHrHoro
YMCTbIN ancTunnsaTa, pacteop HESDAI AvcTuRnsToM Ao 100 Mn
MEPEHECTI B MEPHYIO NINTPOBYtO TUTPOBATbL C METUIIOPAHXEM
kon®y n pasbasuTb UMK CO CMELLaHHbIM
AUCTUNIATOM Z10 METKIA WHAvkaTopom 0,1 H. pacTBOpPOM
HZ1 v Ho504 no
M3MEHEHWS1 OKPaCKM
dukcaHan 1 amnyna Pa3baButb 0,1 H. pacTBOp He nposepseTca
0,1H AUCTUINNATOM B [iBa pasa
TpynoH b | 0,05H. | TpunoH b 10r PacTBopuTb HaBecKy B CTakaHe 0.1 H. pacTeo I"'.'[gSD -
emkocTbio 500-800 mn B AP P 4
OUCTUNNATE, OTUNLTPOBATD, (¢pvkcaran) nnm 0,1 H. pacTsop
pacTBOp NEPEHEecTV B MEPHYI0 20300 4 (dukcanan)
nuTpoBYio Konby v pasbasuTb | hasEapTE AUCTUANATOM B 2
AUCTUNNATOM IO METKU paa (0,05 H. pacTeop)
HaBecky 6,1625 r 20 mn 0,05 H. pacTBOpa
S0 THAD (unn 7,189 S0 vn Zns0
4 2 4 4
TS ) pasbaeutb go 100 mn
47 _| amctunnatom, no6asuTb 5 Mn
pacTBOpPWUTb B MEPHOI NMUTPOBOM aMMUAUHOTO GYdepHOro
kon6e AUCTUNNATOM U [OBECTU pacTeopa 1 7 kanens
Ao meTk (0,05 H. pacTeop) MHaMKaTOpa XpoMma TeMHO-
CUHEro ¥ TUTPOBaTb TPUIIOHOM
B no nepexofa okpacku B
CUHIOI0
Cepebpo |0,0282 H.| Cepebpo 48T PactBopuTb HaBecky B IaCl xuMuueckn YncTbiit, 10 mn 0,0282 H. pacTBopa
asoTHo- a30THO- HEBOMLLIOM KONWYECTBE | g o1 ienpiiii npu Temnepatype | 11aCl aosectu auctunnstom
Knenoe Knenoe avcTMnnATa, pactsop 120-150 °C. Hasecky 1,6486 r fi0 100 mn, TMTPOBATb B
XV":VI'AVC';GOC;K” ”epeHigE’és :l"gg:é:Bﬂ?:pOBym pacTBOPUTH B IUTPOBOIA konbe NPUCYTCTBUM NATY Kanenb
AUCTUNAATOM U JOBECTU 10
OVCTUNMATOM [0 METKN meTkut (0,0282 H. pacTsop); E4Cr0y4 pacteopom
MPUrOTOB- NMEHHbIN PacTBOP AgliD4 no ycraHosnerus
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WNuguro-
KapMuH
KUCNbIN

TuTp no
Kucno-
poay
0,02
mr/mn;
KUCNoT-
HOCTb
0,1-0,2 H.

Mugurokap
MUH

Namenb-
YnTb B CTYyMKE

0,5r

HarpeTb HaBecky Ha BoAAHOM
6aHe B hapdopoBoit vaLlke ¢ 4
MJT KOHLIEHTPMPOBaHHOM

H5504 no nonHoro

pacTBOPEHMNSI, OCTOPOXHO
pa3baBuTb gucTunnsaTom o 1 n,
BblAepXaTb NATb-LIEeCTb AHEN,
oTunbLTpOBaThH

YCTaHOBUTL TUTP MO KUCTOpOAay

[ns nonyyeHus pacTteBopa c
TuTpom 0,02 Mr/mMn oCHOBHON
pacTtBop pa3baBnsioT
OUCTUNNATOM B COOTHOLLEHMMN

(T - 0,020
002

roe ¥ - o6bem Kucroro
VHOUrOKapMuHa, Mn

OnpenenuTtb KUCMOTHOCTb
pacTBopa

0,1 H. pacteop K IinCi 4

(dbukcanan) pasbaeutb B 10
pa3 (0,01 H. pacTBOp

EMnO 4)

0,1 H. pacteop MaH

K 20 mn kncnoro pacteopa
MHAUrokapmuHa npnbaesute 50 mn

avctunnsita, 10 mn Ho5 04 (1-3)
n Tutpoeatb 0,01 H. pacTBOPOM
EMn 4 no xentoro usera.

Tutp pacTBopa onpeaenseTcs no

cdopmyne
0,08
TC'E =—20 ,

roe ¥ - obbem 0,01 H. pacTsopa,
M3pacxofoBaHHOIO Ha TUTPOBaHMWe,
mn; 0,08 - Tutp 0,01 H. pacTBopa

EMn© 4 no kucnopogy, mr/mn

K 10 mn kncnoro pacteopa
mHaurokapmuHa (¢ Tutpom 0,02
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Mr/mn C'z) npubasutb 50 Mn
avctunnarta n tutposats 0,1 H.

pacteopom IMalllH c
MHOMKATOPOM heHoNdTanenHom;
KMCNOTHOCTb UHAMUITOKapMUHA
onpepenseTcs no opmyne

_70)l

K = 0,01,

roe ¥ - o6bem 0,1 H. pacTBoOpa

MaH , napacxopgosanHoro Ha
TUTPOBaHUE, M

WNuguro-
KapMuH
amMmmuau-
HbI

Lenou-
HOCTb
0,2 H.

Kncnbin
pacTtBop
WHAWIoKapMm
MHa

MpuroToBuTb 5 H. pacTeop
IMHs, pasGasus 37,5 mn 25%-

Horo pacTeopa IMHz no 100

M gucTunnaTom. Pa36aButb
KUCMbIi pacTBop
WHOMroKapMuHa 5 H. pacTBOpoMm

NH- no o6bema
_(H+0.2W
5 ,

rr

roe ¥ - o6bem Kucrnoro
pacTBopa UHAUrOKapMMHA, MIT;
H - xucnoTHocTb KucHoro
pacTBopa MHOUrokapMuHa,
Bblpa)XeHHasl Yepes ero
HopmanbHocTb; 0,2 - 3agaHHas
HOpManbHOCTb aMMUaYHOroO

pactBopa no IMHs

0,1 1. HCL vim Ho5 04

[ins npoBepKM LLLENOYHOCTH
VMHAUIOKapMMHOBOTO pacTeopa K 5
MIT aMMMaYHOro pacteopa
MHAUrokapMmHa npnbasuts 50 mn
AncTunnaTa, ABe Kanmnm
CMELLaHHOro nHamkaTopa u

TuTposaTh 0,1 H. pacTeopom H(1
wm H4504 no nepexopa cunen
OKpackm B UONeToByIo

CtaH-
OapTHbIN
pacTtBop,

copep-

Kawmm

100 mr/kr
FE-'3+

Keneso-
aMMOHUIHbI
€ KBacLbl

CyLuKka B 3KCKKa-
TOpe npv HopMarb-
HOW Temne-
paTtype

0,8634 r

PacTBopuTb HaBecky B MepHOM1
NUTPOBOW Konbe ANCTUINNATOM C
pobasneHnem 20 mn

KoHUeHTpuposaHHon H o0y,
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MNOH posecTn obbem pacTeopa oo
xernesa NH‘lFE(S MeTKa i
% 12H,0
XUMUYECKN
yYncTble
10 mr/kr - - - CrtaHgapTHbIV pacTBop, - -
Fe}" cogepxawmi 100 mr/kr FE3+,
pa3basuTb B 10 pas
LLlaBe- 0,1 H. PukcaHan - 1 amnyna | lMepeHecTn cogepxumoe ogHON He nposepsietcsa
ne.as amnynbl B MEPHYHO NINTPOBYHO
Kucnota Konby n pa3baBuTb
ONCTUINNATOM 0 OTMETKM
0,01 H. 0,1 H. - - Pa3baeute 0,1 H. pacTBOp He nposepsieTtcs
pacTeop H,C4C4 810 pas
HaCy04
Mepmak- 0,1 H. dukcanan - 1 amnyna MepeHecTn cogepxmmoe 1 He nposepsieTtcs
raHat amnynbl B MEPHYHO NINTPOBYHO
Kanus Konby n pa3baBuTb
OUCTUNNSTOM [0 METKU
0,01 1. 0,1 H. - - Pasbasutb 0,1 H. pacTeop 0,01 H. pacteop H4C+Dy4 | 10 Mn 0,01 H. pacteopa H4C 50y
pacTeop KMMnio 4 & 10 pas (U3 dmkcaHana) nobasnserca B konby nocre
ElnO 4 onpeaeneHnst OKUCNAEeMOCTH 1
Tutpyetca 0,01 H. pacTBOpOM
KMnO 4
CraHpgapT- | 100 mr/kr | OgHo3ame CyLuKka B 3KCKKa- 0,1433 r | PacTBOpuTbL HaBECKY B MEPHOW - -
HbIN - LLIeHHbIN TOpe Haf cepHom NNTPOBOW konbe n pa3dbaBuTb
pacTteop PD4 EH-FO Kncnortom 24 v. ONCTUNNATOM 0 METKU
docpatos 2 4
XMMUYECKN
YUCTbIN
Crangapt- | 100 mr/kr NH4C1 Cyuwka npu Temne- | 0,3147r PactBopuTb HaBecky B H- - -
HbIN H patype 110 °C KaTMOHUPOBaHHON BOAE B
pacTeop 3| xumudeckm 1-2y4 MEpPHOI NMTPOBOIi konbe Ao 1
XnopucTor YUCTLIN
0 aMMOHUS
10 mr/kr - - - 100 mr/kr cTaHgapTHOro - -

pacTeopa IMHz pas6asute B
10 pas
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YcTaHoOBNeHNe TUTpa MpPOU3BOAAT MO pesynbTaTaM He MeHee YeM Tpex napanmnerbHbIX OnpeaerieHun, npu 3ToMm
bepyT cpeaHee apudmeTnyeckoe us cxogawmxcs ¢ ToyHocTbio o 0,1-0,2% pesynbTaToB.

12.2. HopmanbHOCTbL onpegensemoro pactsopa paccynTbiBaloT no hopmyne

A
HE ¥ 1,
)

rae Hl - HOPMalibHOCTb U3BECTHOIo pacTBopa;

E;’i - KONMn4eCTBO pacTBopa, HOpMalribHOCTb KOTOPOro n3BecCTtHa, MJl;

Vz - KOnn4yecTBO pacTBopa, HOpMalribHOCTb KOTOPOro onpeaenarT, MI.

Mocne onpeaeneHus HOPManNbHOCTY TakoW pacTBoOp creayeT pa3daBUTb AUCTUNNATOM A0 TpebyeMom KOHLEHTpaLUK.
KonnuecTBo auctunnsta 7, 40GaBnNsSeMOro Ha Kaxabl MUTP pacTBoOpa, PacCYUTLIBAKOT No hopmyne

2= "2 1000,

3

TekcT AOKyMeHTa CBepeH no:

oduumanbHoe nsgaHve

M.: Hay4Ho-npounssoacTBeHHoe ob6beanHeHne

Mo MCcCreaoBaHUIo U NPOEKTUPOBAHUIO SHEPTETUYECKOrO
o6opynosaHus um. N.N.MonsyHosa (HMNO LKTW), 1993
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