PYKOBOJIAILNI JOKYMEHT I10 CTAHJIAPTU3ALIMA
METOJUYECKHUE YKA3AHUSA
HOPMBI KAUECTBA ITUTATEJIBbHOM BOJIBI U IIAPA, OPTAHU3ALIUS
BOJHO-XUMHUYECKOI'O PEXKUMA U XUMHNYECKOI'O KOHTPOJIS ITAPOBBIX
CTAIIMOHAPHBIX KOTJIOB-YTUJIN3ATOPOB U DHEPTOTEXHOJIOTHYECKHUX
KOTJIOB
PJ1 24.032.01-91

OKCTY 3102

Jlama seeoenus 1991-07-01

NH®OPMALIMOHHBIE JAHHBIE
1. YTBEPXXJAEH MunuctepctBoM Tspkesnoro MamuaocTpoenuss CCCP
2. UCITOJIHUTEJIN
N.A KokomkuH, KaHA. TexH. Hayk (pykoBomurtenab TeMmbl); B.JO.IletpoB, kaHA. TexH. Hayk;
A.B.IsetkoB; I.A. Tuxomuposa; I'.I1.Cyroukwii, KaHA. TeXH. HAyK (KOHCYIBTAHT)

3. B3AMEH OCT 108.034.02-79, OCT 108.034.03-81

4. CCbILIOYHBIE HOPMATHUBHO-TEXHUYECKUE JOKYMEHTbDI

O6o3nauenne HT/], Ha KOTOPBIH JaHA CChUIKA Howmep nyHkTa, OAIYHKTa, IEpEYUCICHUS,
MPUIOKEHUS
I'OCT 16860-88 2.3.19
I'OCT 19491-74 3.3.6
I'OCT 26969-86 2.3.28
OCT 108.030.04-80 2.2.15;3.1.8;3.2;3.4.4,3.4.6,4.1,4.2;43
OCT 108.838.10-80 2.2.8
PTM 108.030.08-81 4.1;4.3
PTM 108.030.11-81 22.14;41;42;4.3
TY 531.408.72 3.3.6

Hacrosmue meroqudeckue ykazanus (MY) ycTaHaBIMBarOT HOPMBI Ka9eCTBA MTUTATEIbHON BOJBI U
napa, TpeOOBaHUSI M PEKOMEHMAIMH 10 OPTaHU3AIMH BOJHO-XHMHYECKOTO PEXHMMa M XHUMHYECKOTO
KOHTPOJSL JJI TOJIBEIOMCTBEHHBIX [ocroprexHam3opy P® mapoBeIX CTalMOHAPHBIX KOTJIOB-
YTHIM3aTOPOB W HHEPTOTEXHOJOTMYECKHX KOTIOB* ¢ paboumMm nammenueMm mapa ao 4 MIla (40
kre/cm?), U AEHCTBYIOMEX KOTIOB - 10 5 MIla (50 krc/cm?), a Takke I KOTIOB ¢ paGoduM
naBiennem mapa 11 MITa (110 krc/cm?).

* Jlanee 1o TEKCTY BCe KOTIIBI Ha3BaHbI KOTJIAMHU-YTHIIN3aTOPaMHU.

MCTO,HI/I‘ICCKI/IC YKa3zaHud ABJIAIOTCA PEKOMCHAYCMbIMU JJI HpCHHpI/IHTI/Iﬁ - U3TOTOBUTEICH KOTIIOB-
YTHUIIN3aTOPOB, 0pFaHPI3aL[HI>i, MPOCKTUPYIOUIUX KOTCJIbHBIE C O3THMHU KOTJIaMH, H 0pFaHH3aHHI7[,
OCYHICCTBJIAIOIIUX SKCIUTyaTalluiO KOTJIOB.

1. HOPMbBI KAYECTBA MATATEJBbHOM BOJIbI M ITAPA KOTJIOB-YTUJIU3ATOPOB

1.1. Tlokazarenu kadecTBa MHUTATEIBHOH BOJBI BOJOTPYOHBIX M Ta30TPYOHBIX KOTJIOB padOIrM
naBiaeHueM mapa a0 4 Mlla BKITIOYUTENbHO (11 IEWCTBYIOMMX KOTIOB M0 5 MIla BKIIFOUHTENHHO)
YCTaHaBJIMBAIOTCS B 3aBUCUMOCTH OT JaBJICHHS Mapa W PacyeTHOW MaKCHMaJIbHOW TEeMIIepaTyphl ra30B
mepel KOTJIOM W He JIOJDKHBI TPEBHINATh 3HAYCHWH, yKa3aHHBIX B TaOm.l u pasmene 8 (T1a0i.8.4)
IIpasun Nocroprexnanzopa CCCP (M.: DHeproatomusaar, 1989), uim BEIXOIUTH 3a X TIPEIEIHIL.




Tab6muma 1

Pabouee nasnerne napa, MIla (kre/em?)

0,9 (9,0)[ 1,4 (14) u 1,8 (18)"] 4 (40) u 5 (50)”

IToxa3zaTens Temmeparypa rpetoriero rasa (pacuersas), °C

1o 1200 | go 1200 | cBeime | xo 1200 | cBbine
BKII. BKIL 1200 BKIL. 1200
1 2 3 4 5 6
IIpo3paunocts "o mpudty", cM, HE MEHEE 30 40 40 40 40
20 30
OO611as KeCTKOCTh, MKI-3KB/KT 40 20? 15 10 5
70 50
CopneprxaHue COeIMHEHMH kene3a (B mepecuere Ha | He HOopMupyercs 150 100 50%
Fe), mxr/xr
ConeprkaHue coeUHEHUN Meu (B epecyere Ha He nopmupyercst 20
Cu), MKT/KT
ConeprkaHre KPEMHUEBOM KHCIIOTHI (B IepecyeTe Ha He nHopmupyercs

Si0,), MKr/Kr

ConepkaHue paCTBOPCHHOTO KHCIOPOa, MKI/KT:

JUISL KOTJIOB C YYT'YHHBIM 9KOHOMaH3epoM HiIH 0e3 150 100 50 50 30
SKOHOMai3epa

JUTS KOTJIOB CO CTaJIbHBIM 3KOHOMa3epoM 50 30 30 30 20
3navenue pH npu 25 °C He mence 8,5

Conepxanue HUTpUTOB (B nepecuere Ha NO; ), He Hopmupyercs 30”7 20
MKT/KT

ConeprkaHue HEQTEIPOLYKTOB, MI/KT 5 ‘ 3 ‘ 2 1 0,3

b JI71st NefcTBYIOMMX KOTIIOB.

2 JIyis BOHOTPYOHBIX KOTJIOB ¢ pabounm jaasieHueM mapa 1,8 MIla (18 KFC/CMZ) YKECTKOCTh HE JIOJDKHA OBITh
6onee 15 MKr-dKB/KT.

9 JlonyckaeTcsi yBeqM4YeHHE COAepXaHWs coeluHeHni jxene3a 10 100 MKI/KT NpH YCIOBHM NPHMEHEHHUS
METOJIOB peareHTHOH 00pabOTKH BOJBI, YMEHBIIAIONINX WHTEHCUBHOCTh HAaKUIIEOOPa30BaHMS 3a CUET IepeBoja
COCIMHEHHUH jKee3a B PacTBOP, MPU 3TOM JOJDKHBI COOJIOaThes coryiacoBaHHEIe ¢ ['ocroprexnamzopom CCCP
HOPMATHBHI TI0 TOITyCKaeMOMY KOJIMUECTBY OTJIOKECHUH HA BHYTPEHHEH MOBEPXHOCTH MapOTEHEPUPYIOIINX TPYO.
3aKmovYeHre 0 BO3MOXKHOCTH YKa3aHHOTO YBEIHYEHHsS COJEp)KaHUS COSAWHEHMI jKele3a B IMHUTATEIbHOH BOJIE
JIaeTcsl TOJIOBHOM BEIOMCTBEHHOM SHEPreTHYecKOi OpraHu3anueil.

Bepxnee 3HaueHue BenmumHbl pH ycranaBmmBaercs He Oonee 9,5 B 3aBUCHMOCTH OT MaTepHaloB,
NPUMEHSEMbIX B 000pyI0BaHHH MapPOKOHJEHCATHOTO TPAKTA.

% ugps! ykaszans! TonsKo A1 Kot108 CPK; U181 KOTJIOB-YTHIN3aTOPOB APYTHX THIIOB COACPIKAHHE HUTPHTOB
YCTaHABIMBAET TOJIOBHAs CHELMAIN3UPOBAHHAs BEJOMCTBEHHAs OpraHM3allusi Ha OCHOBE HMEIOLIErocs OIbITa
9KCIUTyaTalllH, UCXOA U3 YCIOBUIA oOecrieueHns 6e3aBapruitHOi paboThI KOTIOB.

IIpumeuanus:

1. B uncnurene ykazaHo 3HaU€HHE TSI BOJOTPYOHBIX KOTJIOB, B 3HAMEHATEJIE - JUIS Ta30TPYOHBIX.

2. Jlns KOTNOB ¢ IJIOKANBHEIM TeIUIOBEIM MOTOKoM 350 kBt/M® u Gomee, ms ra3oTpyOHBIX KOTJIOB
BEPTUKAIFHOTO THIIA ¢ pabounM naBieHweM mapa cBemme 0,9 Mlla (9 I(I‘C/CMZ), a Takke s
COZIOpEeTeHEePalMOHHBIX KOTJIOB ITOKa3aTeNI Ka4eCTBa MUTATeIbHON BOABI HOpMHpYIOTCs 1o rpade 6. Kpome Toro,
JUIL COOpPEreHEepPallMOHHBIX KOTJIOB HOPMHUPYETCS COJIECOJepXKaHUEe MHUTATeIbHOM BOIBI, KOTOPOE HE JIOJDKHO
npeBbIaTh 50 Mr/Kr.

1.2. TToka3aTenu KauecTBa MUTATEIBHON BOJBI KOTJIOB-YTHIN3aTOPOB BHICOKOTO MaBiieHUs (mo 11
MIla) He HOMKHBI TPEBHILATH HOPM, yKa3aHHBIX B TaOm2 u pasgene 8 (Ta6:.8.5) IlpaBun
T'ocroprexnanzopa CCCP, win BEIXOAUTD 33 UX NMPEAEIBI.

Tabiuma 2

[Tokazarenn 3HaueHne
OO0mas )KeCTKOCTh, MKI-3KB/KI' 3
ConeprkaHue COSAMHCHUI Xxee3a (B mepecuere Ha Fe), MKr/kr 30Y
Conepxanue coefnHeHNN Mean (B iepecueTe Ha Cu), MKT/KT 10Y
CoJieprkaHre KPEMHUEBOM KHCIIOTHI (B mepecyere Ha Si0O,), MKI/KT 50
ConeprxaHue pacCTBOPEHHOTO KHCIIOPOAa, MKI/KT 10
3navenue pH npu 25 °C 9,1+0,1?




VYcnoBHOe coneconepkanue (B mepecueTe Ha NaCl),mkr/kr?) 300

Y aenpHas ayeKTpudecKast IpoBOIUMOCTS mpH 25 °C, MxCwm/cm® 2,0
CopneprxaHne aMMHaKa U ero coeanHeHui (B mepecyere Ha NH3), MKT/KT 1500%
W36bITOK runpasuHa (B nepecuere Ha NoHy), MKr/kr 20-60
Conepxxanue HUTpUTOB (B epecuere Ha NO, ), MKI/KT He nomyckaercs
Conepxxanue HuTpaToB (B niepecuere Ha NO; ), MKI/KT He nonmyckaercs
ConeprkaHue B3BEIICHHBIX BEIIECTB, MI/KT He nomyckaercst
Copneprxanue HeQTEIPOLYKTOB, MI/KT 0,3

Y Nocrimkenne ykasaHHEIX B TaGIIHIE HOPM IO KOHIEHTPALIMH IPOLYKTOB KOPPO3HU (COCIMHCHHI XKene3a i
MeJiU) AOIYCKAaeTCsl B KOHIIE BTOPBIX CYTOK MOCIIE IIycKa IIPU Harpy3Ke KoTia He Bole 50% oT HOMUHAIbHOM.
Bepxnee 3nauenune pH ycranaBmmBaercss He Ooiee 9,5 B 3aBUCHMOCTH OT MaTepHajoB, NPUMEHSIEMBIX B
000pyJOBaHUH TTAPOKOHJICHCATHOTO TPAKTa IIPH COOTBETCTBYIOLIEM COJICPKaHNH aMMHaKa.
%) YcnoBHOE comeconepikanie JOKHO OMPEEsTHCS KOHIYKTOMETPHUECKHM CONEMEPOM C TPEIBAPHTEIBHOM
Jerazanueil ¥ KOHIEHTPHUPOBAHHEM INPOOBI, a y[AedbHas 3JIeKTpUUYEcKas IPOBOJUMOCTb - KOHIYKTOMETPOM C
HpeIBapUTEIbHBIM BOJIOPOI-KaTHOHUPOBAHUEM IIPOOBI; KOHTPOIUPYETCS OJUH U3 ITUX ITOKa3aTeNeH.

1.3. B nurarenpbHOW BOJAE KOTJIOB-YTHIM3aTOPOB HE JIOMYCKAaeTCs MPUCYTCTBUE BEIIECTB, HE
MPEIYCMOTPEHHBIX B Tabia.l W 2, HO BBI3BIBAIONIMX KOPPO3HMI0 METaIa KOTJIOB, BCICHUBAaHUC
KOTJIOBOM BOJIbI WJIN YXYAUICHUC TCIJIONIEPEAAYH 3a CUCT 3arpsA3HCHUA HOBerHOCTeﬁ HarpeBa.

[Tepeuens BewiecTB (CEpOBOJOPOJ, MOTEHIHMANIBLHO KUCIBIE OPraHMYECKUE COCTUHEHHS U Ap.) B
KQKIOM OTHCIBHOM Cllydae YCTAaHABIHMBACTCI Ha OCHOBAaHMM pPacCMOTPEHHS TEIUIOBOH U
TEXHOJIOTUYECKOW CXEM MPOMBIIUICHHOTO NMpeAnpuaTHi. K paccMOTpeHHIO B ciydae HEOOXOIUMOCTH
NPHUBJIEKACTCS CIICIMAIM3UPOBAHHAS OPTraHU3aLHSL.

1.4. Tloka3arenn Ka4ecTBa KOHACHCATa HACHIIICHHOTO W MEPErpeToro mapa, B TOM 4YUCIe UL
naporeperpeBaress, pacoIOKEHHOTO B TONKE ¢ KHILLIMM CIIOEM, a TAKKe Mapa Mocie peryisiTopoB
neperpesa I1mpu HOMUHAJIbLHOMN MMaponpou3sBOAUTCIIBHOCTU KOTJa HE JOJDKHBI MPEBbIIATL WA
BBIXO/IUTH 3a TpeJesibl 3HAYCHUH, MPUBEICHHBIX JJIsI KOTJIOB ¢ pabounMm jaasieHuem jao 4 Mlla B
Tabmn.3, s Koo ¢ padounm aasieHueMm 11 MIla - B Tabin.4.

Ta6muna 3
HomunaneHoe naBnenue napa, Mlla
ITokazarenn 10 1,4 (1,8)Y cB. 1,4 (1,8)Y
10 4,0 (5,0)Y
VYcnoBHoe coneconepxanue (B nepecuere Ha NaCl) 11t KOTIIOB ¢
HaporeperpeBaTeneM, MKI/KT:
MIPY UCTIONIF30BaHUH TIapa Ha TEXHOJIOTHICCKHIE HYKIIBI 5002 300?
MIPH UCTIONIL30BaHIH TIapa sl TypOOyCTaHOBKU 300 200?
ConeprkaHue HaTPUs [UIsl KOTJIOB C MaporeperpeBaTesieM, MKI/KT:
NP UCTIOJIb30BAHUHM Tapa Ha TEXHOJIIOTMYECKUE HYKIIbI 160? 100?
MPY UCIIOJIL30BAHUM TIapa AJisl TypOOyCTaHOBOK 100 60%
ConeprkaHue CBOOOTHOrO aMMHaKa, CTEXHOMETPUUECKH He He nonyckaercs’”
CBSI3aHHOT'O C YTJIEKUCIOTOMN, MI/KT
3unayenne pH koHaencara mpu 25 °C 6,0-9,0%

&) Jli nefcTByOUX KOTJIOB.

2 st koTioB - oxnagureneit kouBepTopHbix ra3oB (OKI') nmpu ux paboTe Ha akKKyMyJSITOPHI Mapa, a TaKKe
UL KOTJIOB 0e3 maporieperpeBarteiiss B 3aBUCHMOCTH OT TpeOOBaHWiA MOTpeOUTeNell mapa IOIMyCKaeTcsi €ero
BIIAXKHOCTE 710 1%.

3 Jist comopereHepamoHHbIX KOTIIOB YCIIOBHOE COJIECO/IEpKaHNe KOHJEHCaTa Iapa JIOJDKHO ObITh He Oolee
100 MKr/kT, a comep)anue HATpHs - He Oosee 30 MKI/KT.

9 JomycTMOe  KOJMYECTBO CBSI3aHHOTO aMMHaka OINpEAeNsieTcs: OCOOSHHOCTSAMM — moTpeduTeneit
TEXHOJOTUIECKOTO Tapa.

% s COJZIOpEreHePalMOHHBIX KOTJIOB M OXJIaJHUTeJIell KOHBEPTOPHBIX ra3oB 3HaueHune pH konaeHcara mapa
JIOJDKHO OBITH He MeHee 7,0, IpH 3TOM cofep)kaHie CBOOOIHON yTIIEKUCIIOTH B KOHJEHCATe Iapa He IOJDKHO ObITh
6osee 10 mr/kr.

IIpumedanne. OnpenensroT TOIBKO OJUH U3 TOKa3aTesel, XapaKTepU3YIOIIUX COJECONEpKAHUE: YCIOBHOE
COJIECOJICPKAHNUE WITH COJICPKAHUE HATPHSL.




Tab6muua 4

IToxazarens 3HadyeHne
CopneprxaHue HATPHL, MKI/KT 159
CozepxaHre KpeMHHEBO# KUCTIOTHI (B epecyere Ha SiO;), MKI/Kr 15Y
YcmoBHoe conecozaepkanue (B nepecuere Ha NaCl),MKr/kr 50%
VY nenpHas 3MeKTpUIecKas IpoBoguMocTh mpu 25 °C, MkCwm/cM 0,3?
ConeprkaHue CBOOOTHOH yIIIEKUCIOTHI, MI/KT He nonyckaercst

U B kotenbHbIX, oTAAIOMKX Gosiee 5% apa Ha IPOM3BOCTBO, AOIYCKASTCS YBEIMUCHHE HOpMATHBa 110 Na 1
SiO, 10 25 MKI/KT.

2) Y CI10BHOE CONECOIEPIKAHNE HOIIKHO ONPEAEIATHCA KOHLYKTOMETPHUECKHM COIEMEPOM C [PEABAPUTEIBHOMN
JIeTa3allieil U KOHIEHTPUPOBAHUEM MPOOBI, a yAENbHAs JJEKTPHUECKAs IPOBOJAMMOCTh - KOHIYKTOMETPOM C
npeaBapUTEILHBIM BOJOPOI-KATHOHUPOBAHUEM MPOOKI; KOHTPOIMPYETCS OJMH U3 STUX MOKa3aTeNeH.

B cnygae mpuMeHEHHsS pETYJIATOPOB TIIeperpeBa BIPHICKUBAIOIIETO THIIA KAad4eCTBO BOJEI,
MOJJaBa€MOH JUTSI BIPBICKIBAHMS, TOJDKHO YAOBJICTBOPSATH CICTYIONINM TPeOOBaHUIM:

JKECTKOCTh 0011as - He 00jiee 3 MKI-9KB/KT;

colep)KaHHEe COCAMHEHUN >Keje3a W MeIu - B Tpelielax HOPM KadecTBa MHUTATeIbHOW BOIBI,
yKa3aHHbBIX B Ta0I.1 1 2;

coJiecofiep)kaHie - He 0oJiee pacyeTHBIX 3HAYCHHM, OOCCIICUYMBAIOIIUX IOJYUYCHHE MEPErpeToro
napa 3a nmapooxJjajuTreseM, B Ipeaesaax HopM, YKa3aHHbBIX B Ta0n.3 u 4.

2. OPTAHU3ALIMA BOJHO-XUMHNYECKOI'O PEXXUMA KOTJIOB-YTUJIN3ATOPOB
JABJIEHUEM J10 4 MIla

2.1. 3agaun BOAHO-XMMHUYECKOTO pEXUMA

[IpaBuabHO W pPaMOHANBEHO OPraHW30BaHHBINH BOMHO-XxHMuYeckuil pexum (BXP) nomken
o0ecIeunBaTh:

HaJEKHYI0, 0€30MacHY0, 9KOHOMHUUHYIO U 9KOJIOTHIECKH COBEPIICHHYIO AKCIUTyaTaIMI0 KOTJIa, ero
9JIEMEHTOB M BCIIOMOTATEIBHOTO 000pyI0BaHUS;

CHU)KCHHE WHTEHCHUBHOCTH OOpa3oBaHMs BCEX BUOB OTJIOKEHHH HAa BHYTPEHHUX MOBEPXHOCTIX
Harpesa KOTJIa U 3JIEMEHTaX MapOBOISIHOTO TPAKTa;

MPeIOTBpaIleHIE BCEX THIIOB MOBPEXKACHUI BHYTPEHHUX MOBEPXHOCTEN U3-3a KOPPO3UH;

MOJy9YEeHHE YUCTOTO Mapa B COOTBETCTBUY C TPEOOBAHMAMH HAacTOAIINX MY,

Heotpemnemoii 4acTbi0 MPaBWIBHO OpraHm3oBaHHOTO BXP sBisieTcs cucTeMa IOCTOSHHOTO H
MPEJCTaBUTEIFHOI0 XUMUUecKoro KOHTpoist (XK), KOTOphIid JOIDKEH MPOBOJUTHECS B COOTBETCTBHU C
HacTosAMMHA MY.

2.2. TpeboBaHMS W pPEKOMCHIAIMH 10 BOJHO-XHMHUYECKOMY PEKHUMY [UIA TPEIIPHUATHA -
M3rOTOBUTENEH KOTJIOB-YTUIIM3aTOPOB AaBiieHueM 110 4 Mlla

2.2.1. Komiel-yTunu3aTtopel € €CTECTBEHHOW IMPKYIALMEH HOJDKHBI H3TOTaBIMBAThCA, Kak
MIPABUIIO, IO CXEME C IBYXCTYNEHUYATHIM UCTIAPEHUEM C MapOTNPOU3BOJAUTEIHHOCTHIO BTOPOH CTYIICHH
ncnapenus 20% oT o01el TaponpoOn3BOAUTEILHOCTH KOTJIA.

2.2.2. KoTnpl-yTunu3aTopsl ¢ TPUHYAUTEIBHONW IUPKYJIAUEH pPEKOMEHIYyeTCS H3TOTOBISATh
MIPEUMYIIECTBEHHO 0€3 CTyMeHYaTOro UCIIapEeHHMSI.

2.2.3. KoTJiIbl cO CTYNeHYAThIM HCHIapEHUEM JOJKHBI OBITh 000PYIOBAHbI CIICIIUATEHBIMU JIMHUSIMH
JUISI TIOAJIEP>KaHUs COJIEBOM KPAaTHOCTH MEXAY CTYIEHSIMU UCIIApEHUs B TIpeiesiax OT ABYX /0 IIECTH.

2.2.4. ]Insg KOTJIOB C NMPUHYIUTESIHLHON MUPKYJSIIIHEH, HMEIOIINX APOCCENbHBIC IAi0bl HAa BXOJE B
UCIIAPUTENbHBIC TPYOBl, B KOHTYpE LHUPKYJSIHA JODKEH OBITh YCTAHOBIICH IIIAMOOTACIHUTEIb C
(GWIBTPYIOIIMM 3JEMEHTOM, H3TOTOBICHHBIM W3 KOPPO3UOHHO-CTOWKON CTalldi C OTBEPCTUSMHU
JIMaMEeTPOM BIIBOE€ MEHBIIIE, YeM JTHAMETP APOCCEIBHBIX MIAi0.

2.2.5. Korten 1omkeH UMETh OIWH COJIEBOM OTCeK. Ecu 3TO KOHCTPYKTHBHO TPYJHO OCYIIECTBUTb,
TO CJIeAyeT MPEeIyCMOTPETh CIENHaIbHbIe JTUHUH, 00eCIeUnBAIONINEe BHIPABHUBAHNUE KOHIIEHTPAIUU
coJieif B KOTJIOBOM BOJIE COJIEBBIX OTCEKOB NMPH BO3MOXKHBIX TEIUIOBBIX IMEPEKOCAX, BOSHUKAIOIINX B
pe3yJbTaTe pa3InIHON TUIOTHOCTH TEIUIOBOTO MOTOKA MMOBEPXHOCTEH Harpena.

IIpu mpoayBKe JIUIIL OJHOTO COJEBOTO OTCEKa IMPEBBINICHHE KOHIICHTPAIIMH COJIEH B KOTJIOBOM
BOJIC BTOPOT'O OTCEKa IOJKHO OBITh He 6oiiee 20%.

2.2.6. Bce KOTIBI-yTHIU3aTOPBl, B TOM 4YHCIC W Tra30TPYOHBIC, NOJKHBI OBITH 00OPYIOBaHBI
CernapalroOHHBIMH YCTPOHCTBAMH, 00CCIICYNBAIOIIMMY Ka4€CTBO HACHIIIIEHHOTO Tapa B COOTBETCTBHU C
TpeOOBaHUSAMH HACTOSIUX MY IpH ONMpeneicHHOM OOIIEM PacyeTHOM COJICCOACPIKAHMH KOTIOBOM




BOABI S/ W maBieHWH mapa P. 3HadeHWs S W P IS KOTJIOB-YTHIM3ATOPOB 0€3 CTYNEHYATOTO

UCTapeHus TIPUBEICHBI HIKE.
p, MIla, ue Gonee 1,4 2,4 4,0 50
S’ | Mr/kr, He Golee 3000 2500 2000 1500

JJIs KOTIIOB CO CTYNEHYATHIM HCIIapeHHEeM B TIEpBOM CTyneHH ucaperns S = 1500 Mr/xr.

JJ1 KOTTIOB CO CTYNEHYATHIM HCIapeHHeM Bo BTopoi crynmenn S = 6000 Mr/kr.

2.2.7. Kaxnplii KOTEN HE3aBUCHMO OT €ro IapolpOU3BOIMTENHLHOCTH JOJDKEH UMETh B OapabaHe
WX BBIHOCHBIX LUKJIOHaX YCTPOMCTBO AJISi HEMPEPHIBHOIO OTBOJA KOTJIOBOM BOABI M3 KOTJIA B
paclIMpUTeNh HENpPEphIBHON MPOAYBKM B IENAX NOAJEPKaHUS HOPMATHBHOTO COJIECOAEPIKaHUS
KOTJIOBOM BOJBL.

OTBO TPOIYBOYHOW BOMBI JOIDKCH OCYIIECTBIIATHECS M3 MECT, B KOTOPBIX OTCYTCTBYET IIO/ICOC
mapa ¥ BO3MOXKHOCTb ITOTIaJ[aHHs TUTATEIFHON BOJIBI B JINHHUIO MPOIYBKH.

JluHus HEeMPEepHIBHOHN MPOIYBKH MOJDKHA 00ECIIeYNBAaTh BO3MOXKHOCTh OTBOJA KOTJIOBOW BOIHBI HE
MeHee 20% OT HOMHHAIBPHOW TapOMpPOM3BOTUTEIHPHOCTH KOTIA, a Ui KOTIIOB C BBIHOCHBIMHU
MKJIOHAMU - He MeHee 10%.

2.2.8. HenpepbiBHasg HpoayBKa BBHIHOCHBIX I[MKJIOHOB JIOJKHA BBIMOJHSTHCA B COOTBETCTBHUHU C
tpedoBanusimu OCT 108.838.10-80.

2.2.9. lupKynsUMOHHBIE HWCNAPUTEIbHBIE KOHTYPbl KOTJAa JOJDKHBI  OBITh  MOJHOCTBIO
JIPEHUPYEMBIMH.

2.2.10. Bce HWKHUE KOJJIEKTOPHI UCIAPUTEIBHBIX OBEPXHOCTEH KOTNA JOJKHBI UMETh LITYIEPHI
JUId TepUOJUYECKOW MPOMYBKM M CIyCKa BOABI M3 KOTia. UHCIO HIKHHX TOYEK, U3 KOTOPBIX
MPOM3BOIUTCS TIEPUOTUICCKAS TIPOTYBKa KOTIIA, OJDKHO OBITh MUHUMAJIHHBIM.

Jormyckaercss oObeIMHEHNE HECKOIBKHAX THAPABINYCCKA WACHTUYHBIX JIMHUHA MPOTYBKH B OIHY
JIHAIO.

Ha xaxnoii THHUH MEPUOTUIECKON MPOIYBKH MOJDKHBI OBITH ITOCIICIOBATEIBHO YCTAHOBIICHEI J1Ba
BEeHTWIA. J[nameTp 3amoOpHBIX OPraHOB IOJDKEH BBIOMPAThCS TaKHUM 00pa3oM, YTOOBI MCKITIOYAach
BO3MOKHOCTh ONPOKHUIBIBAHUS IUPKYIALMN B COOTBETCTBYIOLIEM KOHType. B KoTiax maBieHHeM OO
0,9 Mlla nomyckaeTrcsi ycTaHOBKa OJTHOTO BEHTHJIS.

2.2.11. Ing Toro 4ToObl B AJIEMEHTaxX MapoBhIX KOTJIOB, U B YaCTHOCTH B UX OapabaHaxX, HE MOTIH
BO3HHKHYTh YCIOBHSA M/ pa3BUTHA INEIOYHOH XPYNKOCTH MeTalla M TPeImUH YCTaJOCTHO-
KOPPO3HOHHOTO XapakTepa, clIelyer:

1) BBOmUTH B OapabaH M KOJJIGKTOPHI HOTOKM Cpelbl ¢ Oosee HHU3KOH WM 0oJiee BBICOKOM
TEMIEpPaTypoil TONBKO dYepe3 MITYIephl ¢ TEPMO3AIIUTHBIME pyOallkaMu; MpH KOHCTPYHPOBAHUH
BHYTpH OapaOaHHBIX CeMapaliOHHBIX YCTPOMCTB CIEIyeT NMPEIyCMOTPETh 3aIIUTy CTEHOK OapabaHa
KOTJIa OT MOTIaJJaHUs TUTATEIIEHON BOJBI C TEMIIEPATYpOil HIKE TOYKH HACBHIIICHUS;

2) He JIOmycKaTh B KOTJIax 0e3 pa3BUTHIX KOHBEKTHBHBIX ITyYKOB pa3MEIICHUS OITyCKHBIX TPYO
9KpaHHBIX KOHTYPOB KOTJIa B 30HaX 000TpeBa TOMIOYHBIMH T'a3aMU;

3) He moIycKaTh MPUMEHEHHU 0apabaHOB, HEITOCPEICTBEHHO 000TrPEeBaeMBIX TOMOYHBIMH T'a3aMU C
Temneparypoit 6osee 600 °C, 0e3 TepMO3aliuThl, a TaKKE HEMOCPESACTBCHHON OOMYBKH TaKHUX
06apabaHOB XOJIOTHBIM BO3IIyXOM.

2.2.12. ]Jlna XOTIOB cO CBapHbBIMH OapabaHaMH W TPUBAPHBIMH TPyOaMH OTHOCHTENbHAs
MIEIOYHOCTh KOTJIOBOHM BOABI HE HOpMUpyeTcs. s KoTioB nasieHuem 6osee 1,5 MIla co cBapHBEIMEU
OapabaHaMu M KpeTuieHneM TPyO BalbIIOBKOW BEIMIMHA OTHOCHTEIHHON MIETOYHOCTH KOTIIOBOU BOJIBI
noJpKHa ObITh He Ooitee 50%.

[t HaxosmumXcs B 9KCIUTyaTaluyl KOTJIOB ¢ 6apabaHaMy, MMEIOIIMMH 3aKJICIIOYHbIE COSANHEHNS,
a TaKke JUIl KOTJIOB C BBHICOKMMHU ITOBEPXHOCTHBIMH IUIOTHOCTSIMH TEIUIOBOTO TNOTOKA (OXJIaJUTENN
KOHBEPTOPHBIX Ta30B) M cojopereHepannoHHbix komioB (CPK) BenmnunHa OTHOCHTENBbHOU
MIETIOYHOCTH KOTIIOBOH BOJBI HE JIOJKHA OBITH Oosiee 20%.

IIpy OTHOCHTENBHOH IENOYHOCTH BOABI BBINIE YKA3aHHBIX 3HAUCHUH CJIeIyeT HpPOM3BOJUTH
HUTPaTHPOBAaHUE KOTJIOBOH BOABI cornmacHo m.2.3.11 wnm mpuMeHATh Apyrue CHocoOBl CHIDKEHUS
OTHOCHTEJIFHOH IIETOYHOCTH 00pabaThIBaeéMON BOJIBI.

2.2.13. HabmoneHue 3a I3MEHEHHEM TEMIIEpaTyphl MeTallla CTEHOK TPYO TOIDKHO MPOU3BOANUTECS
IIPY TIOMOIIM KaJIOPUMETPHYECKHX BCTAaBOK C TepMoOINapaMH. BapwaHT KOHCTPYKIMH BCTaBKH (0e3
TEepMOTIap) TMpHUBeIeH Ha depTeke. HeoOXoaMMOCTh OCHAIIEHHS KOTIa TEPMOBCTaBKAaMH OIPEIeIsieT
CHeNHANM3UPOBaHHAsl HAyYHO-MCCIIEOBATENIbCKAs OpraHM3alysA®™ WM TOJIOBHAS BEIOMCTBEHHAs
SHepreTudeckass opraHusanus. B kax7goll HOBOM KOHCTPYKLIUHU KOTJIOB 3aBOJIOM-H3TOTOBHUTENIEM
OIPEEIIETCS YNCIIO KATOPUMETPHUUECKUX BCTABOK M MECTa MX YCTaHOBKH JUIS TOJIOBHOTO 00pa3ua.

* TlepeyeHb crenMaTM3MPOBAHHBIX (TOJMOBHBIX) HAYYHO-HCCIIENOBATENbCKUX OpraHU3alMi yKazaH B
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abse - oborpeBaemMasi CTOpoHa TPyOBI;
a6 - ThUIbHAsI CTOPOHA TPYOBI

Tabmuma 5
Pabouee nasnenue, MIla Temmneparypa KoppekTtupyronmii pearest
rperomero | NagPO,4 | (NaPOs)s | NaNO3 | Nag | NaySO3
raza, °C DATK
Ho 1,8 Ho 1200 Her Her Her Her Her
Or 1,8 10 4,0 Jlo 1200 Jla Her JaV | Jla | J1a?
Jo 1,8 Cs. 1200 Her Her Her Ja Her
Or 1,8 10 4,0 Cs. 1200 Nla Ja¥ Ha | Ha | [Oa?
Cs. 4,0 ITo PTM 108.030.11-81
CopnopereHepanoHHbIE KOTJIBI U - Ha Ha Ha Ha Jla?
KOTJIBI - OXJIaTUTEIIN KOHBEPTOPHBIX
ra3oB JIl00Oro JIaBJICHUs

Y Tonbko wist KOT/IOB ¢ KpeIJIeHueM TpyO BalbLOBKOH IPU OTHOCHTENIFHOM ILIETOYHOCTH KOTJIOBOH BOJIBI
6oinee 50%.

2 [1pu HAIMYMH HUTPHUTOB B ITUTATEILHON BOJE.
3 Jns cioydaes, IpeayCMOTpeHHBIX B 11.2.3.10.



Tabmuma 6

Crroco6 KOppeKIIMOHHOM 00pabOTKH BOJIBI
HaumenoBanwne Tpunatpwmii- I'ekcamera- Hurpatuposanune NaNO; | Amunnposanne NH,OH | Tpumonuposanue® Na, CynsputnpoBanue
¢docharuposanne ¢docharuposanne uin (NH,),SO, SATK Na,SO;
NazPO, (NaP03)6
Mecro BBOZA Bapaban kotna wmn | Bapaban xotia (YucTerit Tpybonposoxn TpybompoBox Bapaban xotia (pa3gensHO TpybompoBox
peareHTa B TPyOOIIPOBOL OTCEK) 100aBOYHOI BOIBI TOCIE | T0OABOYHOM BOIBI IIOCIIE B YHCTBIN U COJIEBOM MUTATEIBHON BOIBI ITOCIE
TEIJIOBYIO, CXEMY  |100aBOYHOW BOJBI ITOCIIE BTOPOH CTyIIEHH BTOPO#i CTyIIEHH OTCEKH) MJIM IUTATEIbHBIN JeaspaTopa
BTOPOI CTyIIEHH KaTHOHUPOBAaHUS KaTHOHHUPOBAHUS WIN TPaKT IocJie
KaTHOHUPOBAaHUS TpyOoIpoBoa 9KOHOMaii3epa
MUTATEILHON BOJIbI
nocJje Jeasparopa
Cnoco6 BBOzA WnnuBuayansHo uian WHnuBuayansHO B LenTpann3zoBanHO B LenTpann3zoBanHO B WHnuBuayansHO B WHunuBuayansHo mocie
HEHTPAIN30BaHO B Ka)KIbII KOTEN 00Imuif MOTOK 00Imuif MOTOK KaXXJbIH KOTET Ka)XJJ0T0 JieaspaTopa
00Imuif MOTOK J106aBOYHOI BOJIBI J006aBOYHOM BOJIBI HITH B
106aBO4HOI BOB" MUTATEIbHYIO BOLY
Pearentsl mis NaNO3 (NH,4),SO,4 - NasPO,4(NH,4),SO, Nas;PO,NaNO; - Na,OHNaNO;
COBMECTHOTO
IMPpUTOTOBJICHUA U
JI03UPOBAHHUS

D LenTpani3oBaHHEIA BBOJ ¢ J00aBOYHOH BOIOH JOMYyCKAETCs MPHU TapaHTHPOBAHHOM 00ECTIEYCHUH KECTKOCTH BOJIBI MEHEE 5 MKI-9KB/K.
2) [IpuMeHsIeTCs SMH30IHUECKH] TS OYHCTKH ITOBEPXHOCTH HATPEBA B IPEAPEMOHTHEIN IIEPHOL.




2.2.14. 1111 BO3MOKHOCTH MHIUBUAYAIFHON KOPPEKIIMOHHONH 00pabOTKH KOTIOBOW BOMBI, a TAKXKe
JUI peareHTHOW MPOMBIBKM "Ha XOAy" pacTBOPOM KOMIUIEKCOHA MOBEPXHOCTEH HarpeBa KOTIOB B
COOTBETCTBHH C Ta0MI.5, 6 1 1m.2.3.13 HE0OX0AMMO TIpeTyCMaTPUBATh:

Ha KOTJIaX 0e3 CTYNEeHYaTOro MCIapeHusl yCTaHOBKY B OapabaHe KOTJIa IITyIepa ¢ TepMO3aIUTHON
pyOalikoil ¥ CrenHalbHOTO YCTPOWCTBA, OOECICUMBAIOLIETO XOpOIIEe IEepeMENIMBaHUE pPacTBOpa
MOJaBaEMOI'0 peareHTa C KOTJIOBOW BOJOW M HE IOIYCKAIOLIEr0 HEMOCPEICTBEHHOTO MOMaJaHus
pacTBOpa Ha CTeHKy OapabaHa KOTJa;

Ha KOTJIaX CO CTYNEHYAThIM MCIAPEHUEM - YCTAHOBKY aHAJOTMYHOIO INTYIEpa W YCTPOHCTBA JUIs
BBO/JIa PEareHTOB TaK)X€ HEMOCPEJICTBEHHO B KOHTYP COJIEBOTO OTCEKa.

Ji1 KOTJIOB, B KOTOPBIX COTJIACHO TaOIL5 TpPEeIyCMOTpEHa KOppeKIHOHHas 00paboTka BOIBI
rexcameradocaroM M KOMIUIEKCOHOM, BCE 3JIEMEHTHI, COIMPUKACAIOMNECS C MCXOTHBIM PAacTBOPOM
XMMHYECKHX PEareHTOB, JOJKHBI BBIIOTHATHCS M3 KOPPO3NOHHO-CTONKON (HEP)KAaBEIOIIEH) CTallH.

2.2.15. KoTen nomkeH OBITh OCHAICH yCTpOcTBaMHU 0TOOpa P00 BOABI M Tapa B COOTBETCTBHU C
tabn.7 u OCT 108.030.04-80.

2.3. PexkoMeHmamuMum MO BOAHO-XUMHYECKOMY PEXKHMY JUIi OpPraHH3alUi, NPOEKTUPYIOIINX
KOTEJbHBIE ¢ KOTIIaMH-yTUIN3aToOpaMu naBieHueM a0 4 Mlla

2.3.1. B nensix obecrieueHus: paliMOHAIBFHOTO BOJHO-XHMHYECKOTO PEXHMMa KOTJIOB-YTHIH3aTOPOB
OpraHusaluu, MMPOCKTUPYIOIIUEC KOTCJIBHBIC, JOJIXKHBI npeaycmMaTrpuBaTb KOMIIJICKC Hay4YHO
000CHOBAHHBIX TEXHUYCCKUX pelHeHHﬁ, 06ecnequa}ome JOCTHXKCHHUC KadyCCTBa MUTATCILHON BObI
u mapa, npexycmorpenHoro IlpaBunamu ['ocroprexnamszopa CCCP u nHactosmmMu MY, a Takxke
YUYHUTBIBATH U3JIOKCHHBIC HUKC PEKOMCH AU,

2.3.2. nsg KaXAoTo NPOEKTHPYEMOTo OOBEKTa € KOTJIAMH-YTHIM3aTOPAMH 3aKa34MK IPOEKTa
BOJIONIOATOTOBKHU JOJDKEH COCTABUTD [UIS Pa3padOTUMKa MPOCKTa TEXHUIECKOE 3a7aHNe Ha pa3paboTKy
BOJTHO-XMMHYECKOH JacTH.

2.3.3. B pazgene npoekra "BogHo-xuMuueckas 4acTh'" WIM B JPYTHX €0 pasfenax MO0 UCXOAHBIM
JAHHBIM, TIOTyYCHHBIM OT 3aKa34HKa, CIEIYeT:

JlaTh aHAIM3 MApOBOJASHOrO OanaHca MPEANPHATHS B 1I€JIOM M ONPENEeNUTh OO0 Y4acTusl B HEM
IIPOEKTUPYEMOI YCTaHOBKHU;

OLCHUTH I[e6I/ITI)I 1 Ka4CCTBO ITOJbI HICTOYHHUKOB BOL[OCHa6)KeHI/I$I;

000CHOBaTh BHIOOP ONTUMAJIBHOI'O BOJOMCTOYHHKA (TPOM3BOAMTCS B TeX CiIydasx, Korja B
IpoLECCE TPOECKTUPOBAHUS JHEPIOYCTAHOBKU IOSIBISIETCS BO3MOXKHOCTH IIOJYYHWTh BOAY W3
Ppa3JIMYHbIX I/ICTO‘IHI/IKOB);

o0ocHOBaTh BBIOOp CXeMBI M O00OpYyJOBaHMS JUIS JIOKOTJIOBOW BOZOIOATOTOBKH WM
BHYTPHKOTJIOBOIT 00paOOTKH BOJBI C IPIMEHEHHEM O€3peareHTHBIX U PEareHTHBIX CIOCO00B;

NPEIOKUTh MEPONIPHUATHS 110 YIaJCHUIO arpecCHBHBIX Ta30B M3 IHTATENILHON BOIBI M €€
COCTAaBIISIONINX;

BBIOpaTh  CIOCOO0  KOPPEKIMOHHOW  0OpabOTKM  NHTATeNbHOH M KOTJIOBOH  BOJBI
(rpunarpuiidocdarupoBanue, rekcameradochaTupoBaHne, aAMHHHUPOBAaHHWE,  HUTPATUPOBAHUE,
cynb(UTHPOBAHUE, TPHIIOHUPOBAHKE U JIP.);

IIPUBECTH CXEMY M TEXHOJIOTMIO IPEIIYCKOBOM M OIKCILIyaTallUOHHOM PEareHTHBIX IIPOMBIBOK
BHYTPEHHUX IIOBEPXHOCTEH;

chopMyIHpOBaTh KOMIUIEKC MEPONPHUSITHI TO MPOTHBOKOPPO3UOHHON 3allTe BHYTPEHHUX
MOBEPXHOCTEH 000pyIOBaHUS BOJIOTIOITOTOBKH M MMUTATEIIFHOTO TPAKTa;

BBIOpaTh cr1oco0 KOHCEpBaLUK 000PYA0BaHUS B TIEPHOJL €T'0 IIPOCTOEB;

NPUHATH ONTUMAJIBHOE TEXHUYECKOE PEIICHUE M0 peareHTHOMY XO3SHCTBY JUISl BOIOIIOIOTOBKH;

MPeyCMOTPETh OPTaHU3AIMI0 PEMOHTA BOJJOIOATOTOBUTEIEHOTO 000pYI0BaHNS;

NPEeyCMOTPETh ~ OPraHM3alMI0  XUMHYECKOW JsabopaTopuy, NpUOOPHOTO M PYYHOTO
AQHATMTHYECKOTO KOHTPOJIS;

BBIOpaTh CII0OCOOB!I OYUCTKH CTOYHBIX BOJI.

2.3.4. Tlpu BeIOOpE MeTOa 00paOOTKH BOJBI MPEANIOYTCHUE CIIEAYET OTAaBaTh METOIaM, KOTOPbhIE
obecreunBarOT HEOOXOAMMOE KauyecTBO 00padaThiBa€MON BOJBI, MCKIIOYAIOT TMPUMEHEHHE CHIBHO
arp€CCMBHBIX M TOKCHYHBIX PCAr¢HTOB W IIOBBIIIAKOT Tpe6OBaHI/I$[ K TEXHUKe O0€30I1acHOCTH npu
IKCILTyaTalliy YCTaHOBOK, & TaKKe METo/aM, 00eCredMBaloIiM MUHUMAIILHOE KOJHYECTBO CTOYHBIX
BOO U TpeGy}OH_H/IM MCHBIINX KAITUTAJIBHBIX 3aTpaT U SKCILTyaTallUOHHBIX PACXOA0B HA OYHUCTKY.

2.3.5. s TOpeanpuATHH, HCTONB3YIOMMX  KOTJIBI-yTWIM3aTOPhl, B IPOEKTE JOJDKHBI
IpeaycMaTpuBaTbCs  TEXHUUYECKHE pEIIeHHs, oOOecreunBarone IpeJoTBpaleHHe KOPPO3HUU
BHYTPEHHUX IOBEPXHOCTEH HarpeBa B MEPHOJA OCTAHOBAa KOTJA. [IpM 3TOM IOIDKHBI OBITH yUYTEHBI
PEKMMBI:

KOHCEpBAllUM Ha CPOK MEHEe TpeX CYTOK Oe3 BCKphITHs OapabaHa ¢ WMCIIOJIb30BaHHMEM Iapa OT
cernapaTopa HelpepbIBHON MPOAYBKH WIIM 11apa OT APYTHX KOTJIOB (TOpSYHi pe3epB);



KOHCEpBAaIlMK Ha CPOK Ooyiee Tpex CyTOK 0e3 BCKpHITHS OapabaHa 3a CUET MOIKIIOYEHHUS KOTIA
100 K KOHICHCATOIIPOBOTY C 00ECKUCIOPOXKEHHBIM KOoHAeHcaToM nipu nasiexun 0,3-0,5 MIla, 6o
K CHEeNNaIbHOMY HHU3KOHAIIOPHOMY TPYOOIpPOBOIY MHUTATEIBHON BOJBI OT JI€a3paTOPOB MOBHIILICHHOTO
JIaBJICHUS, JTNOO K NIEPBOW CTYNEHH IIUTATENbHBIX HACOCOB Yepe3 CIeLHaIbHO BPEe3aHHbIH ITYIED;

KOHCEepBallMM Ha Jr000OH CPOK CO BCKpBITHEM OapabaHa M 3allOJIHEHHEM IapoleperpeBarelis
KOHJICHCATOM, COJIep KallliM aMMHaK C KOHLIEHTpalel, paBHor 500 Mr/kr.

Jns mpoBesneHus omepanuii 1O KOHCEpBAMM Ha NPEANPUSATHAK, HPUMEHSIONIMX KOTJIBI-
YTHIN3ATOPBI OOIIEH MPONU3BOIUTENBEHOCTBIO Oosiee 20 T/4, JOJDKEH OBITH MPOJOXKEH CHEelUaNbHBIN
KOHCEPBAIIMOHHEIH TpybompoBoa (auamerpom 50-100 MM) ¢ OTBOJAaMH OT HErO K BBIXOTHBIM
KOJUIEKTOpaM IaporeperpeBaTenei Bcex KOTIoB. JJomkHa OBITh MPelyCMOTPEHA TaKXKe BO3MOKHOCTh
MOJaYH Yepe3 JaHHYIO JTHHUIO B CIIydae HEOOXOJMMOCTH KOHCEPBAIIMOHHOTO Napa WM KOHIEHCATa.

Jns momaum B KOHCEPBAIMOHHYIO JIMHWIO aMMHAdyHON BOABI HEOOXOAWMO IIpeIyCcMaTpHBaTh
YCTaHOBKY CIIEIIMAIBHOTO J03upoBoYHOro Hacoca tuna HJI. Ecim oTcyTcTBYOT TpyGOmpOBOIBI C
00ECKHCIIOPOKEHHBIM (TYpOMHHBIM) KOH/IEHCATOM HEOOXOIMMBIX MapaMeTpOB, KOHCEPBAIMS JOJDKHA
MPOU3BOIUTHCS MUTATEIbHON BOJIOH (OT MEPBOil CTYyNIEHH NMUTATENBHBIX HACOCOB), KOTOpast OTBOAUTCS
gyepe3 ClelUaabHbIN MTYIep, Bpe3aHHbIN B KOPIIyC Hacoca.

[lpn Hanuuum B 1€Xe NPEANPUSATHS JAea’paTropa, PACIOJIOKEHHOrO BBIIE KOTIA, BO3MOXHA
KOHCEpBalMs BOJAOW, MOCTYMAIOIIEH cCaMOTEKOM U3 JleaspaTopa.

Jonyckaercss OJHOBpPEMEHHOE HCIIOJIb30BaHHE KOHCEPBAlMOHHOM JIMHUM A oOmed u
WHJIMBHYaJIbHOI MPOMBIBOK 3MEEBUKOB IapoIeperpeBarelieil KOTJoB.

i comopereHepallMOHHBIX KOTJIOB B TIpOLIECCE IMPOCKTHPOBAHUS CIEAyeT HpeaycMaTpHBaTh
BO3MOXKHOCTh THJIPa3MHHO-aMMHMA4YHONH KOHCEPBAIlMd B OOBEME, COOTBETCTBYIOIIEM PEKOMEHIAINN
TOJIOBHOW BEIOMCTBEHHOH SHEPTETHIECKOW OpraHu3alyy.

2.3.6. B memsx mnpemoTBpamieHHsS OOpa3oBaHHWA OTJIOKECHHH M KOPPO3WM Ha BCEX YydacTKax
MUTATEIBHOTO U BHYTPUKOTIOBOTO TPAKTOB HAPSLY C MOArOTOBKOI 100aBOYHOI BOIBI B KOTENBHBIX C
KOTJIaMHU-yTWJIN3aTOpaMH JOJDKHA TPEIyCMaTpUBATHCS KOPPEKIHOHHAs 00padOTKa NMUTATENbHON
KOTJIOBOHM BOJIbI B COOTBETCTBHH C IAHHBIMU Ta01.5 U 6.

2.3.7. Ansa KOTnOB naBieHueM He Oosee 2,4 MIla ¢ MECTHBIMM HOBEPXHOCTHBIMH IUIOTHOCTSIMHU
TermI0Boro notoka 6onee 3,5-10° Br/M%, a Taxxke s kowioB aasienneM 2,4 MIla u Gosee BO Beex
ciIydasix, KOTAa 3TO JIoMycKaeTcsl TpeOOBaHMAMH K KayecTBY Mapa, MOCTYHAIOIIETO Ha MPOU3BOICTBO,
JIOJDKHO TPUMEHSTHCSI aMUHUPOBAHUE BCEro IMOTOKa J00aBOYHONH XUMHYECKH 00pabOTaHHOW BOJBI C
ucnons3oBanneM pactBopa ammmaka NH,OH wim cynedara ammonust (NH,),SO4 npu pacuertHoit
JTIO3UPOBKE 2-3 MI/KT aMMHaKa.

2.3.8. It KOTJIOB, BRIPAOATHIBAIOIIMX Iap, B KOTOPOM COJEp)KaHWE CBOOOIHOHN YIIIEKHCIOTHI HE
Gosiee 7 MI/KT, 4TO COOTBETCTBYET KapOOHATHOW HIETOYHOCTH IHTATELHOM Bozbl He OGoxiee 0,3 mr-
9KB/KT WK OMKapOOHATHOH menodHocTd He Ooee 0,15 Mr-3KB/KT, JOIKEH OBITH OPTaHU30BAH PEXKUM
aMHMHUPOBAHMS C MOJHOW HeHTpanu3annei CBOOOIHOHN YIIIEKHUCIIOTH 10 OMKapOOHATOB.

st 5HEeprooOBEKTOB € COAEp)KaHWeM CBOOOIHOI YITIEKHCIOTHI B Mape KOTIOB Oonee 7 MI/KT
JIOJDKEH OBITh TNPHMEHEH pPEXHM HElOJHOH HeWTpaiu3aluyd ee aMMHAaKOM C IIOJIepIKaHueM
KOHLEHTPALMH TTOCIIETHETO B MUTATEIHHOM IHKJIE PUMEPHO 3 MI/KT.

PexxuM  aMUHMpOBaHMS ~ YCTaHAaBIMBAECTCAd  TOJOBHOM  BEJAOMCTBEHHOM  HHEPreTHYECKON
opraHuzanuen.

2.3.9. s komiioB mpamienuem 2,4 Mlla u Gojiee MDOJDKHO MPEeIyCMATPUBATHCS HHAWBUAYAIbHOE
WM IeHTpam30BaHHOe (ocdaTupoBanne ¢ 103MpPOBaHMEM pacTBopa TpHHaTpuidocdara B 6apadan
KOTJIa WM B 100aBOYHYIO BOAY C IIEJbIO MOJIEP’KaHUs B KOTJIOBOW BOJIE NEPBON CTYIEHH HCIIapeHUS

KoHUeHTpauu pocdaros B npeaenax ot 5 go 10 mr/kr PO}~ ¢ pH He menee 9,5, B coneBom oTceke -
He 6omee 50 mr/kr PO?™ (cm. Tabn.5 u 6).

LenrtpanuzoBanHoe (GochaTUpoBaHHe HE JOJDKHO MPELyCMaTPUBATHCS Uil OOBEKTOB, B KOTOPBIX
HE MOXeT OBITh oOecredeHa >KECTKOCTh IMUTATEIbHON BOJBI MEHEE 5 MKI-DKB/KT (CYyXOW OCTaTOK
ucxogHo Boael OGomee 500 wmr/kr). LlenrpanmnszoBanHoe ¢ochaTupoBaHHEe HE PEKOMEHIyeTCs
UCIIOJIb30BAaTh TAKXKE ISl COJIOPETEHEPAIIMOHHBIX KOTIIOB U OXJIaJUTEJIeil KOHBEPTOPHBIX ra3o0B.

JIJIs KOTJIOB, MUTAEMBIX YHCTHIM KOHJICHCATOM, JIOITyCKAaeTCs HIKHUH nipenen pH KOTIoBOH BOXEI,
paBHBIA JUII YHUCTOTO OTCEKa KOTJIOB CO CTYNEHYaThIM HchapeHueM 9,3, a i KoTioB 0e3
CTYNEHUYaTOro ucnapeHus 9,5.

2.3.10. [ns xotnoB ¢ Temmeparypoil rperomero mnapa cBbime 1200 °C u  MecTHbIMH
IOBEPXHOCTHBIMH IUIOTHOCTSMH TEILIOBOTO MOTOKA Gomee 3,5:10° BT/M? 1pH NMHTAHHHM XUMHYECKH
OYHNIIIEHHON BOJOH MpeayCcMaTpHBaeTCs WHIWBUIYaIbHOE (mmst KaXKI0TO KOTJIa)
rexcameTtadocdarupoBaHre KOTIOBOK BOJIBI BMECTO TpuHaTpuiihochaTupoBanus (cM.Tad.5 u 6).

2.3.11. B mensax cHmWKeHUs KOPPO3MOHHOH arpecCHBHOCTH KOTJIOBOW BOJIBI MPH OTHOCHUTEIBHOMN



MIETIOYHOCTH, TPEBHIIIAIONICH TOIYCTUMBIC TIPEIEITBL, B CIIyJasx, MPEeayCMOTPEHHBIX 11.2.2.12, cinenyet
MPUMEHITH HUTPATHPOBAaHUE KOTIOBOM BOZBI (CM. Tab.5 1 6) ¢ MoAIepKaHWEM OTHOIICHUS

100NaNO,
40111 5,
rae NaNO; - cogeprkanue HUTpaTa HaTPUS B KOTJIOBOH BOJIE, MI/KT;
11,5, - OO1I1as METOUYHOCTH KOTIOBOM BOJIBI, MT-9KB/KT.
[Ipy COOTBETCTBYIOIEM TEXHHKO-PKOHOMHYECKOM OOOCHOBAHWH JOMYCTHMBI JPYIUE H3BECTHBIC
METOJIbl CHVDKEHHMS ILEJIOYHOCTH ITUTATEIbHOM U KOTJIOBOH BOJIBI.

Pacuer otHOCHTENBHOIT MIen04HOCTH 1], (%) ipon3BoanTCs 110 hopMynam:
npu oTCYTCTBUU (pocaTrpoBaHms KOTIIOBOH BOBI (CM. TadI.5)

u,, =(401],,1S,, )100;
npy HaTauu GochaTupoBaHUs KOTIOBOH BOJIBI

u,,, =[(401,,, —0,84P0; )/, 1100,

rae PO} - xornenTpanus gocdar-noHa B KOTIOBOM BOE, MI/KT;

=40-+50%,

Seyx - CyXOl OCTaTOK KOTIOBOM BOJBI, MI/KT.

2.3.12. CynbdutupoBaHHe PacTBOPOM CyJb(uTa HATPHUsA, MOJABACMBIM B MUTATCIBHYIO JHHHUIO
Hociie jea’paropa, MpeAycMaTpUBAaeTCsl TOJIBKO Uil KOTJIOB naBinenuem 2,4 MIla u Goxee mnpu
HaJIMYMKM HUTPUTOB B UCXOJHOM BOJE M MX PACUETHOHW KOHUEHTpAIMU B MUTATEIbHOW Boje Oonee 20
MKI/KT (cM. Tabm.5 m 6). Ilpu pacuere mo3bl Cynb(puUTa HATPUS HEOOXOAWMO YYHTHIBATH TaKXKE
CBSI3BIBAHHE OCTATOYHOTO KUCIOPO/IA TIOCIIEe TePMHUUCCKOH Tea’parivy.

2.3.13. JIna xornoB maeneHweMm 2,4 MIla u Oojee HODKHA TpEeAyCMaTpPHBATHCS BO3MOXKHOCTH
9KCIUTyaTalMOHHOM OYMCTKM BHYTPEHHMX MOBEpXHOCTEH "Ha XxoAy" myTeM NepUOAUYECKOTO
TPWIOHUPOBaHUSA ¢ 1030 10 Mr geTpipex3ameniennoi HatpueBoit comu IJTK (Nay, OATK) ma 1,0 kT
MUTATEIEHONW BOIBL. J{JIs1 TPHIIOHUPOBAHHS MOKET HCIOJIB30BATHCSA 000pyIOBaHME, MPETHA3HAUYCHHOE
Jutst rekcameragocharupoanus (cM. Tabn.S u 6). Bo3aMOXKHOCTh IPUMEHEHHSI PEKUMA HETIPEPHIBHOM
00pabOTKH BOJABI PACTBOPOM KOMILUICKCOHA JOJDKHA OBITh OOOCHOBaHa TOJIOBHOW BEIOMCTBEHHOM
OHEPreTUUECKON OpraHu3anuneil.

2.3.14. [na mpexynpexaeHus o0pa3oBaHU KPEMHEKHCIBIX OTJIOXKEHHH B KOTJIaX ¢ MECTHBIMU
IUIOTHOCTSIMH TEIUIOBOTO MOTOKa Gomee 3,5:10° Br/M? HOWKHBI GbITH OOECICUEHBI CIEAYHOLIHE
3HAYCHUS MEIOYCKPEMHUEBOTO OTHOIIICHUS B KOTIOBOH BOJIE:

TpH OTCYTCTBHH (ochaTHPOBAHUS KOTIOBOI BOIBI

4011 5,/S10, > 1,5,
py HaTMIuu GochaTHpOBaHUS KOTIOBOH BOJBI
(40[[[06m —-0,84P0F )/SiO2 >15,
rae SiO; - conepikanue SiO, B KOTIIOBO# BOJIE, MI/KT;
PO?- - conepsxanue docdar-uoHa B KOTJIOBOIL BoJe, MIV/KT.

2.3.15. B mpoiiecce MpOEKTUPOBAHMS WM HaJaJKH 1O 3aKIIOYEHHIO TOJOBHOW BEJOMCTBEHHOMN
CHEUAIN3UPOBAHHON OpraHU3alMy MOTYT IpEeNyCMaTpHBaThCs M JPYTHE CIOCOObI KOPPEKIIMOHHON
0o0paboTkn Boxbl. B wYacTHOCTH, JUIS COJNOPErCHEPAllMOHHBIX KOTJIOB JIOJDKHBI  YUMTBIBATHCS
TpeOOBaHMUs BEJJOMCTBEHHBIX HOPMaTHBHBIX MaTe€pHalioB MO BBOAY I'Mpa3uHa U KOMILIEKCOHA.

2.3.16. PacuerHas mpenBapHuTenbHas BEIMUMHA HENPEPHIBHOW IIPONYBKH KOTIOB P/ mo cyxomy
OCTaTKy WCXOIHOM BOABI S,, B MPOLEHTAX OT MNAapONPOM3BOAUTEIBHOCTH KOTIAa C Y4YETOM
HOPMAaTHBHOI'O CYXOI'0 OCTaTKa KOTJIOBOW BOJBI S/ IJisl IPUHSTOTO B IPOEKTE THIIA KOTJIOB, & TAKXKE
BEJIMYMHBI CyMMapHOTo O€3BO3BPAaTHOIO pacxojia KOTJIOBOM BOJABI M NOTEpPh Ilapa W KOHIEHcara
OTIPENIEIIAIOTCS IO (hopMyIIe

S, 11,
Pnp — u.n” Lk . 1
SH{)])M _ (1_ B ) Su.(fHI\‘ ( )
e 100

3neck 11, - cymMMapHbIid 0€3BO3BPATHBIM PacXoj] W MOTEPU Iapa W KOHJEHCAaTa B MPOIEHTax OT
MapoNpPOU3BOIUTENLHOCTH BCEX KOTJIOB;

Sl S, ¢ - CYyXOH OCTaTOK COOTBETCTBEHHO KOTJIOBOM M MCXOIHOW BOJIBI, MI/KT;

B - mosst mapa, oTcenapupOBaHHOTO B CEMapaTrope HeMpPepbIBHO MPOLYBKH;
i, —I

B_ K.6 c.6
== - y

n c.6

rac ix.e - YACJIbHOC KOJUYECTBO TCIHJIOTHL (3HTaJ’ILHI/Iﬂ) KOTJIOBOM BOJIHI, HOCTyHI/IBHIeﬁ B



pacupurens, JHK/KT;

i.s - YHOCIbHOE KOJNMYECTBO TEIUIOTHI (JHTAJBIMA) CEMAapHPOBAHHON BOABI HA BBIXOAE W3
pacumpurens, JK/KT;

i, - yIenbHOE KOJIMYECTBO TEIUIOTHI (FHTAJIBITHSA) Mapa Ha BBIXOJE U3 pacuiupuress, JK/Kr.

[Tocne BBIOOpa MeTOJAa BOJOMOATOTOBKU ISl YJNAJICHHS B3BEICHHBIX BEIIECTB W CHIDKEHHMS
JKECTKOCTH, @ B PAJIE CIlydaeB M JUISl YMEHBIICHHS CYXOTO OCTaTKa HAaXOMIAT PACUETHYIO YTOUHEHHYIO

BeJIMUMHY TpoayBkn P! (B %) mo cyxXxoMy oOCTaTky XHMHYECKH 0OpabOTaHHOM BOABI S, H

HOPMAaTHBHOMY CYXOMY OCTaTKy KOTJIOBOH BOABI S/ :

.6

S I
P’? — X.6 K . 2
e (RS, &
e 100

2.3.17. Ecnu BenuuuHa MpoayBKH, ONpejeiieHHas HO ¢opmyne (2), okaxercs 6onee 10%, a mis
COJIOpEreHepalMoHHbIX KOTJIOB Oonee 5%, TO pEeKOMEHIyeTcss BBOAWUTH B CXEMY BOJOINOATOTOBKU
(a3wbl, oOecrieurBaroNe YACTHYHYIO WK TTOJIHYIO JIEMHHEPAITU3ALUI0 BOABI C TIOMOIIBI0 XUMUYECKOT0
WIM TEPMHUUYECKOTO METOAOB. B TexHHYeckH OOOCHOBAHHBIX CIy4yasX pa3peliacTcsi yBeJIUYeHHE
npoyBku 10 20%.

2.3.18. B cucreme WHCHONb30BaHUs TeIJa NPOAYBOYHOM BOABI JOJDKHBI YCTAHABIMBATHCS
CeTapaTophl U OTICICHUS Tapa OT MPOIYBOYHOHW BOJBI, 2 B TEXHHYECKH OOOCHOBAaHHBIX CIyYasx -
TEIUTOOOMEHHHUKH HENPEPHIBHON IPOTyBKH.

2.3.19. Cucremsl aeadpaiiuil Ha IPEANPHATUAX ¢ KOTIAMU-YTIIH3aTOPAMH JOJDKHBI 00eCTIeYnBaTh
Ka4eCcTBO MHUTATESIFHON BOIBI B COOTBETCTBHH € TaOi.1. BeiOop cucreMm aeaspaiiuyl TUTATEIFHON BOJBI
JTOIDKEH mpon3BoaAnuThCs B cooTBeTcTBUH ¢ [[OCT 16860-88 1 ¢ yaeroM TpeboBanwmii mm.2.3.20-2.3.24.

2.3.20. Ha nmpeanpusiTusix, Ti€ UCIOJB3YIOTCS KOTJBI CO CTAJbHBIMH KOHOMAai3epamu, TOJKHO
OBITh  YCTAQHOBJIEHO HE MEHee JBYX [ea’paTopoB arMoc(epHOro THIA C CyMMapHOU
MIPON3BOIUTEIHHOCTHIO, PABHOI IPOU3BOIUTEIILHOCTH BCEX KOTIIOB.

2.3.21. CymmapHbiii 00beM O0akOB-A€adpaTopoB JUIsl KOTJIOB BCEX THUIIOB JOJKEH OBITH paBeH
pacxony mobaBouHOM BoAasl B TeueHme 30 MHMH B IEpHOJ PAcUETHOTO MaKCUMyMa
MapOTPOU3BOAUTEIIEHOCTH KOTIIOB.

2.3.22. Bce meadpaTopbl MOJDKHBI OBITH OCHAIEHBI WHAWBHIYaTbHBIMHA OXJIQJHUTEISIMU BEITIApa C
TpyOaMu U3 KOPPO3UOHHO-CTOHKUX MaTEePHAaJIOB.

Konpencar u3 oxianuTeneil BeIlapa mocie eadparopoB aTMOC(EpHOTo THIIA Yepe3 TUAPO3aTBOP C
pa3peIBOM CTPYH M CMOTPOBYIO BOPOHKY, CHa0KEHHYIO TaK)Ke THAPO3aTBOPOM, HAIPABISACTCS B OaKu
Ut cOopa kKoHAeHcaTa. [Ipu sToM mpemycMaTpuBaeTcs pe3epBHAs BO3SMOXHOCTE OTBOJa KOHJICHCATA B
JpeHaxX.

2.3.23. Jlast ycToMuMBOM pabOTHI 1eadpaTOPOB JT0JIKHBI 00€CIICUUBATHCS CIICAYIONINE YCIOBHU:

HeTpephIBHAS T0ada BCEX IOTOKOB BOJABI, B TOM YHCJIE KOHJEHCaTa W3 JAPEHaXHbIX OaKkoB U
KOHJIEHCAaTa MPOM3BOJCTBA; IIPM ITOM MEpUOJMYECKas UMIIYyJIbCHas Iofjada KOHJEHcaTa,
00ycI0BIMBaOasi MTHOBEHHOE YBEIMYCHUE CPEIHEH TEIUIOBOI HAarpy3KH Jlea’paTopa, HeJOMyCTUMa;

CMEIIMBaHKUE ITOTOKOB BOJBI C PAa3lIWYHOM TeMIepaTypoil IO KOJIOHKH JAea’paTopa (IpH HAIWIUU
MOA00HON BO3MOXHOCTH IO YCJIOBHSIM TEIJIOBOH CXEMBI);

MOJICpP’KaHUE CPEIHEB3BCIICHHON TEMIIEPAaTypel™ BOIBI B Jlea’paTope HIDKE TEMIIePaTyphI
HachIeHus He meHee yeM Ha 10 °C, Ho He Oonee yeM Ha 50 °C; meperperyro BOAY C TEMIIEPaTypoi
BBIIIIC TEMIIEPATyphl HACHICHUS CIIEAyeT HANpaBIiATh 4Yepe3 OoOpaTHBI KiamaH B 0OapOoTaxHOE
YCTPOWCTBO WK B MMAPOBOI 00BEM aKKYMYJISITOPHOTO 0aKa Jiea’sparopa.

* Cpe[[HeB3BeHIeHH017I TeMnepaTypoﬁ Ha3bIBACTCA CYMMa YaCOBBIX PAaCcX0J0B BCEX NMOCTYNAKONINX B A€as3paTop
IIOTOKOB BOJIbI, YMHOXXCHHBIX Ha UX CPEAHUEC TEMIIEPATYPHI, ICJIEHHAA HA CYMMY YaCOBBIX PAacX010B BOABI.

2.3.24. Kaxnplii nea’spatop aTMOC(EpHOrO THMA JOJDKEH OBITh OCHANICH ABYMS pa3icibHBIMHU
TUAPO3aTBOPAMU: TPEIOXPAHUTEIHHBIM CAMO3AJTUBAIONIMUMCST C BBICOTOM 3aMbIKaOIIeH MeTau 4 M U
MEepPEeNTUBHON TpyOOW ¢ THAPO3aTBOPOM BHICOTOW He MeHee S5 M. JlomyckaeTcsi TpUMEHEHHE
KOMOMHHPOBAHHOTO THAPO3aTBOPa, YIOBJIETBOpSIONMIET0 0o0oMM TpeboBaHusM. lcrmonb3oBaHue
KOMOMHHPOBAHHOTO THIPO3aTBOpa SBISETCS OoJiee MPEANOYTHTEIbHBIM. KOMOWHUPOBaHHBII
TUAPO3aTBOP MOJAKIIIOYAETCS K 0aKy-aKKyMyJIITOPY B JBYX MECTaX: B €ro BEpXHEH TOUKE W B TOYKE,
COOTBETCTBYIOIIE MAKCHMAaJIbHOMY YpPOBHIO BOJbL. JlJi 3amIuThl [1€a3paTOpPOB MOBBIIICHHOTO
JIABJICHUS HEOOXOMUMO IPHUMEHSTH IIPEIOXPAHUTCIBHBIC KIAlaHbl W IEPEIUBHBIC YCTPOICTBA,
BKITIOYAONIUE B CeOs CHTHAIU3aTOP YPOBHS W JJICKTPOMATHHUTHBIC KIIANAHBI. 3alUTa BaKyyMHBIX
Jlea’paTopoB JOJKHA OCYILECTBISATHCS C MOMOIIBIO THAPO3aTBOPOB, YCTAHOBJIEHHBIX IO MPUHITON
cxeme. He nmomyckaercsi ycTaHOBKA PHIYaXKHBIX WM MPY>KUHHBIX MPEIOXPAHUTENbHBIX KIANaHOB I



JIea’spaTopoB aTMOC(HEPHOTO TUIA H3-32 UX HEJAOCTATOUYHON YyBCTBUTEIHHOCTH.

[IpenoxpaHuTebHOE YCTPOHUCTBO CIEAYET MOJBEPraTh MOBEPOYHOMY pacyeTy Ha MaKCHMalbHbIN
pacxoj mapa ¥ BOJbI, NOCTYIAOMIAX B [1€a’paTop B aBapUlHOM pEXHME, Ui KOHKPETHBIX CXeM C
YYETOM COIMpPOTHBICHHS BBIXOIHBIX TPYOONMpoOBOJOB. JlaBleHue B Kopmyce s J1ea’paTopoB
aTMOC(EpHOTO W BaKyyMHOT'O THIIOB NPHU CcpadaThIBAHUH 3AIUTHOTO YCTPOWCTBA NOJKHO OBITH HE
6ouee 0,07 MITa.

2.3.25. Jlng mpeAoTBpaIICHUS YIIICKUCIOTHON KOPPO3UM MUTATEIBHOTO M TMAapOKOHIICHCATHOTO
TPAKTa JOJKHBI OBITH BHIITOJHECHBI CICYIONINE MEPOTIPUSITHS:

AMUHHUPOBAaHHE XUMHYCCKH OYMIICHHOW BOJBI JUIS BCEX KOTENBHBIX, PaOOTAIOMIMX C BO3BPATOM
MIPOM3BOJICTBEHHOTO MJIM OTOTIMTENILHOTO KOHIEHCaTa (TIPH ero KoJmdecTBe boee 5 1/1);

OpraHu3alys pandoHAIbHON BEHTHJISLUH MapOBBIX MOJOCTEH BCEX TEMIOOOMEHHBIX AIapaToB -
NoTpeduTesel napa OT HEKOHACHCHPYIOIUXCSI [a30B;

YaCTHYHAS PELHUPKYISALUS MPOJAYBOYHONH BOJBI KOTJOB M3 JIMHUU HEMPEPBIBHON MPOAYBKHU JI0
cernapaTopa B MUTATEIbHBIN TPAKT KOTIIOB (Uepe3 CreluanbHbiii 6apboTep B neaspatope)*.

* PexkoMeHayeTcs TONBKO HAa OOBEKTaX, TAE MO YCIOBHSAM IOTPEOHTEN Mapa HEAONyCTHMO aMHHHPOBAHHUE
XUMUYECKU OUUIIEHHOH BOMBIL.

2.3.26. B KOTeTBHEIX, TIE pacueTHOE CoAepkaHNe CBOOOIHON YIIIEKUCIOTH B Tape KOTIoB Ooee 7
MI/KI, JIOJDKHa OBITh OpraHM30BaHAa BEHTWIALMS IapoOBOM MOJOCTH BCeX 0O€3 HCKIIOYCHUS
TEIUTOOOMEHHBIX alnapaTos.

2.3.27. HaubGonee »>GGEKTUBHON W HAACKHOW SBIACTCS HMHIUBHIyaJdbHAs BCHTUISIIIUS
TEIJIOOOMEHHBIX amlapaToB C HEMOCPEICTBEHHBIM OTBOJOM HEKOHAEGHCHPYIOIIUXCS Tra3oB 4epes
MOBEPXHOCTHBIE OXJIAIUTENIH BBITIAPA.

2.3.28. Jlns TEIUIOOOMEHHBIX amlapaToB, MOJYYAONUX TIperomuid map, coxaepxkamuii CO, ¢
KOHIICHTpAINEH, He HEUTpaIn3yeMoil MOTHOCThI0 ammuakoM (Oonee 7 mr/kr CO,), He peKOMEeHIyeTCs
opraHm3anys X paboThl C TOJHON OTKAa4KOH KOHJIEHCAaTa WIM C IEepPEeoXJaKICHHEM KOHAEHcaTa 3a
CYET YaCTHYHOTO 3aTOIUICHUS TPYO.

W3 ammaparos, tpeOyromux ymanenus CO, m paboTaromux Bceraa ¢ W30BITOYHBIM JIaBICHUEM
(mkoBBIE OOIMIIEpPEI, TTapoTIpeoOpa3oBaTeNn), HEKOHICHCHPYIOIINECS Ta3sl Hambojee Ienecoo0pasHo
HaINpaBJIATh B JI€a’3paTopbl aTMOc(epHOro THma (HalpuMep, MEXKAy IepBOH M BTOPOIl Tapeiakamu
CTPYWHOU KOJIOHKH).

BeHTHISIMS TEITO0GMEHHEIX AMNapaToB ¢ MOBEPXHOCTHIO HAarpesa Gosee 50 M2, paGoTalOmKX Hpy
JIABJICHUM HMXKE aTMOC(EpHOro, I0JDKHA OCYHIECTBISTHCS B aTMocdepy MpH MOMOIIM ClEIHaIbHBIX
MKEKTOPOB Yepe3 HHAWBUIYyaIbHblE WM TPYINIOBbIE OXJIAJAMTENH BbIIapa C HEOOXOAMMOU
MOBEPXHOCThIO HarpeBa (0ObIYHO paBHOM 2% o0OmIeH TOBEPXHOCTH HarpeBa TEII00OMEHHOTO
amnmapara).

Heo0xoaumbIMH 37IeMEHTAaMH BEHTWISILIMOHHOW CHUCTEMBI UISl BCEX TPEX TPYMI TEII00OMEHHBIX
annapaToB SBISIOTCS YCTAHOBJIEHHbIE HAa MHIMBHIYaJIbHBIX JIMHHUAX O0Tcoca (10 OXJaguTeneil BeIapa)
pETyIUpYIONINEe BEHTHIIN U pacXoJHble OeckaMepHble auadparmsl (BeimomHeHHBIe T0 [OCT 26969-
86), K KOTOPBIM MEPUOMIECKH MTOKIIOYAI0TCS! MHANKATOPHI Pacxo/a JII000ro TUIa.

2.3.29. YactuuHas penMpKyJsALus KOTIOBOH BOJABI B 1€a’paToOpbl JOKHA OCYILECTBIATHCS MO
NPOJYBOYHBIM JHHUSAM. [IpuMeHeHHe PEeUUPKYJSIIUN 00s3aTelIbHO JJIsl KOTENBHBIX YCTaHOBOK, B
KOTOpBIX 3Ha4deHue pH mUTaTeNbHOW BOABI HE MOXET OBITh MOJHATO O BEJIUYUHBI 8,3 IpyruMu
MeTolaMU. YKa3aHHbI METOJ] He PEKOMEHJYeTCsl Uil COIOpEreHepalMOHHBIX KOTJIOB U KOTJIOB -
oXJlaiuTes el KOHBEPTOPHBIX T'a30B.

2.4. TpeOoBaHus M pPEKOMEHAAIMH [0 BOJHO-XUMHYECKOMY PEXUMY ISl TPEIIPHSITHIA,
IKCILTYaTUPYIOLIMX KOTJBI-YTHIM3aTOPHI JaBienueM 1o 4 Mlla

2.4.1. Jlo BBOJAa KOTJa B 3KCIUIyaTallMio HEOOXOIMMO BBINOJHUTH KOMILJIEKC TEXHHYECKUX H
OpPTaHM3allIOHHBIX MEPONPHUATHH MO O0OEeCIeYeHHI0 IHTaHuS KOTIa BOAOHM, COOTBETCTBYIOLIEH
tpeboBanusmM [pasun ['ocroprexnanzopa PO n nacrosimmx MY.

2.4.2. MoHTaX yCTaHOBOK II0 OYMCTKE JOOABOYHOI BOJIBI JUIS KOTJIOB CO BCEM BCIIOMOTaTeIbHBIM
000py10BaHNEM, BKIIIOUAs CKJIa[bl pEareHTOB, M C/1ada UX JUIS HaJIaIKH JOJDKHBI 3aKaHUYMBATHCS 32 /1B
MecsIa J0 Hadaa IIPeIyCKOBOH XUMUYECKOW OYHNCTKH TeIUIOTEXHNYEcKoro obopynosanus. Jlo BBosa
KOTJIa B 9KCIUTyaTallMI0 HEOOXOIMMO TaKKe HallaIUTh PaboTy [ea’spaTOpHOIl yCTaHOBKH.

IIpn BBOmE KOTHAa B OKCIUTyaTallMi0 [OJDKEH OBITh OPTraHW30BaH HEOOXOIMMBIA PEXHUM
KOPPEKIIMOHHOW 00pabOTKN MUTATETLHOM U KOTJIOBOU BOJBI COTIIACHO T1.2.3.

2.43. Jlo BBOIAa KOTJa B TIOCTOSHHYIO OKCIUIyaTaldi0o HEOOXOJAMMO TMPOBECTH  €ro
TEINIOXUMHYECKAE HCTBITAaHUA, ITPOBEPHUB BO3MOXKHOCTh MOJYYCHHS Iapa, YAOBICTBOPSIOIIETO
TpeboBaHMSIM HacTtoAmux MY TpH CyXoM OCTaTKe KOTJIOBOW BOABI B MpEAENax TapaHTHH



TPEINPUATHA-U3TOTOBUTENS KOTJIa Wid TpeboBaHmil Hacrosmux MY (m.2.2.6) mpu BenuunHE
MIPOAYBKH B Ipeenax TpedoBaHuii m.2.2.7.

VcnblTaHus MOCIEAYIOMMX ONHOTHUITHBIX KOTJIOB IMPOM3BOAATCA IO COKPAIIEHHOH NporpaMmme,
pa3pabaTbIiBaeMOH OJIOBHOM BEIOMCTBEHHOI YHEPreTHYECKON OpraHu3alueH.

Ha ocHOBaHMM WCIIBITAHWI JOJDKHBI OBITH YCTaHOBJICHBI SKCILIyaTallMOHHbIE HOPMBI KadecTBa
KOTJIOBOH BOJIBI, KOTOPBIE CIEXYeT CTPOTO BBIAEPKUBATh B TEUEHHE BCETO MEPHOAA IKCIUTyaTalluK PH
MIOMOIIIY COOTBETCTBYIOILETO PETYINPOBAHUS HENPEPHIBHOM MPOAYBKH U KOPPEKIIMOHHONH 00pabOTKH
BOJIBL.

2.4.4. Ha npeanpusTiHH JOJKEH ObITh OPraHW30BaH MOCTOSHHBIA XUMHYECKUI KOHTPOJIb 332 BOJHO-
XMMHYECKHM PEKHMOM KOTIIOB B COOTBETCTBUH C TPEOOBAaHHUSAMH HACTOSAIIETO CTAHAAPTA.

[TokazaTenu BOJHO-XMMHYECKOTO DPEXHMa KOTJIOB, JaHHbIE O paboTe BOJOMOATOTOBUTEIBHOU
YCTAaHOBKH M O PAacxXoJ€ PEareHTOB CIEIyeT OTPaXaThb B CIEIHMAIbHOW TEXHHUYECKOH OTYETHOCTH,
pa3pabaTbIBaeMOi B 3aBUCHIMOCTH OT 0COOEHHOCTEH YHEPTeTHUECKON YCTAaHOBKH.

2.4.5. Ilpn 1r060M peMOHTE KOTJIAa MIIH HPH JIF000H OCTAHOBKE CJIEAYET IPON3BOJUTH KOHCEPBALIUIO
coriacHo TpeboBarmaM 11.2.3.5.

2.4.6. [na KOTJIOB-OXJAAWUTENEH KOHBEPTOPHBIX Ta30B U COAOPETeHEPAlMOHHBIX KOTJIOB,
000pYyJIOBAaHHBIX CIHEIMAIbHBIMI KaJOPUMETPUYECKHMMH BCTaBKaMM, B COOTBETCTBHMM ¢ 1.2.2.13
HE0OX0/IMM HETIPEpbIBHBIH KOHTPOJIb 32 TEMIIEPATYPHBIM PEXXUMOM TpyO B HauOoJiee ONacHBIX 30HaX,
YTO MO3BOJISIET CBOEBPEMEHHO OOHAPYKHUTh KPUTUUECKOE KOJIMYECTBO BHYTPEHHHUX OTII0KEHHH.

2.4.7. Ilpm KanmuTajbHBIX PEMOHTAaX JOJDKHA IPOM3BOAMUTHCS BbIpe3ka 00pasloB Hauboiee
TEIUIOHAMPSKEHHBIX TapOTeHepUPYIOMUX TpyO (He MeHee AByX 00pa3noB). [l KOTIOB, HAXOASIIUXCS
B JUIMTENbHOM OKCIUTyaTallM, BbIpe3ka 0Opa3loB MPOM3BOIAMWTCS B CPOKH, YCTAHOBJICHHBIC
BEJOMCTBEHHOH F0JIOBHOM ClieHMAIM3UPOBAHHON OpraHu3anueil.

PeareHTHyI0 OYMCTKY IOBEPXHOCTEl HarpeBa KOTJIOB CIIEIyeT OCYIIECTBIATh INPH YAEIbHOU
3arpsI3HEHHOCTH!

st CPK u OKT cBeimre 300 F/Mz;

JUISL APYTHX KOTJIOB TIPH TEMIIepaType rpefomero rasa caeime 1200 °C - 500 r/m%, npu Temmepatype
rpetoero rasa meree 1200 °C - 800 /v’

YKkazaHHBIE HOPMBI MOTYT OBITH M3MEHEHbI B CTOPOHY Y)K€CTOYEHHMS IJIsI OTIACNBHBIX KOTJIOB IO
3aKJIFOYECHUIO TOJIOBHOH BEIOMCTBEHHOH CIIEIIMATTN3UPOBAHHON OpraHN3aIUH.

2.4.8. Bo BpeMs KamuTaldbHBIX PEMOHTOB OOINYI0 TPOMBIBKY MapoleperpeBareneii cieayet
NPOM3BOJUTH TIPM KadecTBe Mapa, COOTBETCTBYIOIIEM TpeOoBaHusM Hacrosmux MY, a
WHJVBHIYAJIBHYI0 - TIPH OSMHU30JMYECKHX OTKJIOHCHMSX BEJIMYMH I1apaMeTPOB, ONPEEISIONIIX
Ka4ecTBO Iapa, OT TpeboBaHuit HacTosAmmx MVY.

2.4.9. B cootBerctBuu ¢ TpedoBanmsamu Ilpasun ['ocroprexnamzopa CCCP u mHactosmmx MY Ha
OCHOBAaHWM  pe3yJbTAaTOB  HANAAOYHBIX pabdOT ¢  TPHUBICUYCHHEM TPH  HEOOXOAUMOCTH
CIEUAIN3UPOBAHHON OpraHu3anuy (MM CBOMMH CWJIAMH) CIeLyeT pa3padoTaTh HWHCTPYKIHIO IO
BE/ICHHIO BOJTHO-XUMHUYECKOT'O PEeXHMMa YTHIN3AIMOHHONW YCTAaHOBKH M MHCTPYKIIMIO MO AKCILTyaTalun
YCTaHOBOK JIJIsI JOKOTJIOBOI 00pabOTKH BOJIBI C PEXKUMHBIMU KapTaMH.

2.4.10. Tlepuomuiecku, He pexe OJHOTO pa3a B TPHU rojia, C MPUBJICUESHUEM CIICIUATU3NPOBAHHON
OpraHu3aIyy (WIN CBOMMH CHJIIaMHU) TPON3BOANTE PEBHU3HIO BOJOIIOATOTOBUTEIBHOTO 000pYIOBaHUSA U
ero mepeHajajiky, o pe3yibTaTaM KOTOPHIX BHOCHTh HEOOXOJUMBIE KOPPEKTHUBHI B MHCTPYKIHUIO IO
BEJICHUIO BOAHO-XUMHYECKOTO PEKUMA, B MHCTPYKIIUIO 10 AKCIUTyaTaIlid YCTAHOBOK JJIsI JOKOTIIOBOIT
00paboTKN BOABI, B PS)KUMHBIE KapThl BOJAHO-XUMHYECKOTO PEXNMa C UX MEepeyTBEPKACHHEM.

3. OPTAHM3AIIUA U METOAbI KOHTPOJIA 3A BOAHO-XUMHWYECKUM
PEXKNUMOM KOTJIOB-YTUJIN3ATOPOB JABJIEHUEM J10 4 MIla

3.1. 3amaun 1 00BEM XUMHUYECKOTO KOHTPOIIS

3.1.1. XuMmuueckuil KOHTPONIF M HW3MEPEHHE IIapaMeTpoOB KadecTBa BOAB M Iapa KOTJIOB-
YTHJIN3aTOPOB JOHKHBI 00eCTIeUnTh Oe3aBapuiiHyI0 M HAJEKHYIO0 JKCIDTyaTalldi0 BCEX almapaTroB U
9JIEMEHTOB TEIJIOBOH CXEMBI SHEPTreTHUECKOW YCTAHOBKH B TIOJHOM COOTBETCTBHH C TPEOOBAHMSIMH
Hacrosiuux MY.

3.1.2. XuMu4ecKuid KOHTPOJIb M U3MEPEHHE IMapaMeTPOB KadecTBa BOJBI M Iapa BKIIOYAIOT B ce0d
TEKYIIWH ONIEPATUBHBIN KOHTPOJb U U3MEPECHHUs, & TAaK)Ke YIIIYOJICHHBIH MMEPUOJUICCKUI KOHTPOIb U
HU3MEpEeHMUsL.

3.1.3. Tekymuil OMEpaTUBHBIM XUMHUYECKHI KOHTPOJIb W HU3MEPEHHs BBIMOJHAIOTCS B LENAX
MPOBEPKU COOTBETCTBUS IMapaMETPOB KauecTBa BOJbl M Mapa HMX HOPMATUBHBIM 3HAYEHUSM U
MPaBUJIBHOCTH TMONICPKAHUS BOJHO-XMMUYECKOTO pPEXKUMa KOTIa B JIIOOOW MOMEHT €ro
okcmtyatauuu. [lo pe3ynbTaTraM KOHTPOJIST M HU3MEPEHUN YCTaHABIMBACTCS TaKXKE PEKUM



KOPPEKIIMOHHON 00paboTku Bomsl  ((ocdaTmpoBaHHe, HUTPATHPOBAHWE, AaMHUHUPOBAaHHE) U
PaCcCUUTHIBACTCS BEJIMYMHA [IPOSYBKH KOTJIA.

Pe3ynbTaThl M3MEpEeHUH KOHIEHTPALMU MPOXYKTOB KOPPO3HU CIY)KaT OCHOBAHHEM JUIS OLCHKH
MHTEHCUBHOCTU KOPPO3UHU METaJlIa B TIAPOBOSTHOM TPAKTE SHEPrOyCTaHOBKH.

3.1.4. Tekyuuii onepaTUBHBIA KOHTPOJIb U M3MEPEHUs NapaMeTpOB BOJHO-XHMMHUYECKOTO PEXHUMa
JIOJDKHBI OCYIIECTBIISITHCS KPYIIIOCYTOYHO IIPU MOMOIIM aBTOMATHYECKUX WJIM MOJTyaBTOMaTHYECKUX
CPE/ICTB U3MEPEHHUS U KOHTPOJIT*, @ TAKXKE JIOTOIHATHCS PYYHBIMH aHAJTUTHYECKUMH NU3MEPEHUSIMH.

* IlenecooOpa3Hblif 00beM HCIOIB30BaHUS aBTOMATHYECKUX U TOJyaBTOMAaTHYECKHX CPEICTB M3MEPEHUS U
KOHTPOJSA YCTaHABIMBAETCS Ul Ka)KIOTO KOHKPETHOTO OOBEKTa COBMECTHO C MPOEKTHOH U TOJOBHOM
BEIOMCTBEHHOH SHEPreTHYECKON OpraHU3aIUsIMU Ha CTaJH1 IPOEKTHPOBAHUS 00BEKTa.

IIpu oTCYTCTBUM CPEACTB M3MEPEHUS U KOHTPOJS JUIS HEIPEPHIBHOM PETUCTpPAllMd XUMUYECKUX
MapaMeTpoB, OINpPEICIIONMX IOKa3aTelnu KadecTBa J00aBOYHOW XHMHUYECKH 00paboTaHHOW U
MUTATEIbHON BOJIBI, PEKOMEHAYETCSI OpraHM30BaTh OTOOP NPEICTABUTEIBHBIX CPEAHECYTOUHBIX P00
U aHAJIM3 UX B JHEBHYIO CMEHY.

3.1.5. HeoOxommMbrii 00BEM TEKYIETO OIEPATUBHOTO KOHTPOIS W HW3MEPEeHWH M KakIon
KOHKPETHOH yCTaHOBKH JIOJDKEH ONPENEINATHC KOHCTPYKTUBHBIMH OCOOEHHOCTSIMH KOTJIOB, TETIIIOBON
CXEMOH NPeANPUATHS ¥ NPUHSITHIM CIIOCOOOM 00paOOTKH MUTATEIbHON BOABIL.

3.1.6. Ilpu ompemencHuu oOBeMa TpeOOBaHMIA, NPEABABISIEMBIX K TEKYINIEMY OIEPaTHBHOMY
XMUMHYECKOMY KOHTPOJNIO M W3MEPEHHMsAM, HEOOXOAMMO pPYKOBOJICTBOBATHCS MOJOKCHUIMH,
W3JI0’KEHHBIMH B 11.3.3.

3.1.7. YrnyOneHHbIH NMEPUOAMYECKUI KOHTPOJIb W U3MEPEHUE MapaMeTpoB BOJHO-XUMHYECKOTO
peXuMa OCYIIECTBISIOTCS B MpOIECCe HAIAIKH BOJHOTO DPEXHMa 3HEPrOyCTaHOBKH, a TaKXkKe B
npolLecce SKCIUTyaTallluy € LENbI0 YCOBEPIIEHCTBOBAHUS PEXUMOB PabOThl 000PYI0BaHUSL.

Pe3ysnbpraThl yriayOJeHHOTO HMEPHOANYECKOrO KOHTPOJIS TOJDKHBI JaBaTh IOJHOE KOJIMYECTBEHHOE
MpEJCTaBICHUE O XMMHUYECKHMX IapaMeTpax MHUTAaTeIbHONH BOJBI M COCTABIAIONIMX €€ INOTOKOB, O
JUHAMUKE W3MEHEHHUS XUMHUYECKHX IIapaMeTpoB BOJBl B TPAKTE JHEPreTHYECKOH YCTaHOBKH BO
BPEMEHHU, a TAKIKE O XUMUUYECKUX MapaMeTpax, ONpeAesIOINX KadeCTBO BbI1aBaeMOr0 KOTIaMH Hapa.

JlanHble yriry0iIeHHOTO MePpHOANIECKOT0 KOHTPOJISI M U3MEPEHUH XMMHUUECKHUX MapaMeTPOB BOABI U
mapa, B TOM 4YHCIIE WM TIO CPEIHECYTOYHBIM MNpoOaM, HCIOJB3YIOTCS AJIsI YTOYHEHHBIX PAaCdeTOB
BEJIMYMHBI IIPOJYBKH KOTJA, BIAXKHOCTH Mapa, 3PQPEKTUBHOCTH pabOTHl 0OECKUCIOPOKUBAIOLIEH
YCTaHOBKH, MPOLIEHTA BO3BpaTa KOHAEHCATa B IMTATEIIBHYIO CUCTEMY KOTI0B. HeoOXxonuMelii 00beM 1
CpeICTBa M3MEPEHHUs MapaMeTpoB KauecTBa BOJBI M Mapa MpPH 3TOM BHIEC M3MEPEHMH WU KOHTPOJISL
YCTaHaBJIMBAIOTCS TOJIOBHON BEJOMCTBEHHOM 3HEPreTHYeCKON OpraHM3aliei ¢ yueToM TpeOoBaHUH 1
pexomeHnanui Hacrosmux MVY.

3.1.8. [lns obecrieueHus NpenCTaBUTEIBHOCTH OTOMpPaeMbIX MPoO BOABI U mapa mpobooTOOpHBIE
YCTPONCTBA JOJDKHBI M3TOTABIMBATHCS M YCTAaHABIMBATHCA B COOTBETCTBMM ¢ TpeboBanusmu OCT
108.030.04-80 u Tabn.7.

3.1.9. BpImonHeHHE XUMHYECKHUX AaHAIN30B JOJDKHO OBITH OPTraHW30BaHO 110 METOAWKAM,
MPUBEJCHHBIM B CIIPAaBOYHOM MPHUIIOKEHHH.

3.2. TpeboBanus ¥ PEKOMEHAALMU 110 XMMHUYECKOMY KOHTPOJIIO 32 BOJHO-XUMHYECKUM PEXHMOM
JUTS IPEANPUSTUH - U3TOTOBUTENEH KOTJIOB-yTUIIN3aTOPOB AaBiieHueM 10 4 Mlla

KoTnbI-yTnnn3aTopsl JODKHBEI OBITH OCHAIIEHB! YCTPOHCTBAMHU O0TOOpa M MOATOTOBKU NMPOO BOABI U
napa B cootBetcTBHH ¢ TpeboanusiMu OCT 108.030.04-80 u Tadin.7.



Tabmuma 7

Yuciio aHaIM30B B CYTKH

Xapakrepuctuka |['pynna|Arammupyemasi|[Ipo3pau-|Illenod-|XKect-| Ximo- | Cone- | Kuc- |@oc-|Hut-| Vrime- |Ammmuak|XXeneso| pH [Mexns|Hut-| Opranu- |[Kpemnue-| Hedre-
WIH THIT KOTJIa KOTJIa cpena HOCTB | HOCTH |KOCTB |PHIBI|COMEP-|IOpO|(haThl |paThl KHCIOTA PHUTBHI| YECKHE |KHCIOTA [IPOAYKTHI
KaHWE BeIIlecTBa
(oxmcs-
€MOCTb)
XuMuuecku 1Y 1 |2 gl) 1Y - - - - - - - - - - - - -
OYHINCHHAS L
BOJIa
Kotnsl | Konpnencar 1? 12 1? 19 19 - - - - - - - - - - - -
HOMHUHAJIbHBIM
nasiieHuem jo 1,8
MIla BKIIIOUUTEIBHO
IuTarenpHas 1Y 1 2@V 19| 1Y 1 - - H - H" - - | HY H® H® H®
BOJIA
Kotosas Bona 1 2 - 2% 2 - 2% | 29 - - - - - - - - -
Hacermennsrit - 1% - - 1% - - - H H - HY | - - - - -
nap
KoTtnbt Il | Xumunuecku 3()Y 1M 31219 | 1Y - - - - - H - - - - - -
HOMHHAJIbHBIM OYHIICHHAS @?
JTABJICHUEM CBBIIIIC BOJIA
1,8 MIIamo 4,0 MIla
Kounznencar 3% 32 3% - 3% - - - - H H 1| H® - - - -
Muratemsnas | 3 ()Y |3 @)Y |312| 19 [3()Y| 3 -] - 1 3 H 1 HY | HY| H? H® H®
BOJIA ()Y
Kotmnosas Bona 3 3-6 - - 3 - 13-693-6Y - - H - - - - - -
HaceImennsrit - 3Y - - 3% - - - H 1 - HY| - - - - -
nap
CPK, OKT u Il |Xummaeckn 3@ | 1Y 12 19| 1Y - - - H - HY |- - - -
BBICOKOHAIIOPHBIE OYMIICHHAS ?
KOTJIBI BOJIA
Konpnencar 3? 3? 3? - 32 - - - - H H 1| HY| - - - -
ITurarenpHas 3@ 3@V | 12 | 19 3P| 3 - - 1 3 H 1| HY | HY H® H® H®
BOZIA ()Y
KotnoBas Bonga 3 3-9 - 3 - 13-99(3-9% - - H - - HY HY HY HY
HaceieHnsrii - 3Y - - 3% - - - H 3 - 1 - - - - -
nap
Jis Bcex Tpymm PactBop [IpoBepsATs KOHIICHTPALHIO IPU TIPUTOTOBJICHUHU PacTBOpa

KOTJIOB

PEarcHToB




) AHanu3bI TONBKO CPEHECYTOUHOI IIPOGHL.

2 Or6op mpOGH HA AHANM3 IPOM3BOIUTH W3 HAIOPHOTO TPYGONPOBOAA OOIIEH JTHHHH BO3BPATHOIO
KOHZEHCATa HIIH U3 KQKIO0T0 KOHTPOJIFHOTO 0aKa IOCIIe ero 3aroIHeHNS.

%) AHaTH3 IPOM3BONTE TONBKO TPH OTCYTCTBHH ONPEICICHHS CONECOICPKAHHS.

) AHamu3 BHIMONHSATH TONBKO JUIS KOTJIOB, HMEIOIIIX MapOMeperpeBaTeb.

%) KOHIIeHTPaIMio KOPPEKTHPYIOMIEr0 PEareHTa B BOJE HE H3MEPSIOT, eC/TH HE MPOM3BOIST COOTBETCTBYIOMIEH
06paboTku BobI (pochaTupoBaHusi, HUTPATUPOBAHMS).

AHanm3 BBIIOJHATH TOJNBKO IHPH HATWMYMU COOTBETCTBYIOUIIMX COEIAMHEHHWH B HCXOXHOH BOJE WM IO

3aKJITIOYEHHIO HAJIa0YHOH OpraHU3aIHN.

") AHAH3 BBIOIHATE TOIBKO ISl KOTIIOB C TeMIiepaTypoii rpetoiero rasa soiie 1200 °C.

® pH onpeensoT KOCBEHHBIM ITyTeM 10 TabIL9 pasiena 3.

% Js OKI" npoBouTh aHanu3 BO BpeMs IPOAYBKU KOHBEPTOPA KUCIOPOAOM.

IIpumeuanne. B ckoOkax yka3aHO YHCIO aHAIM30B W3 CpenHEeCyTOuyHOH mpoOsr; H - anamu3 omun pa3 B
HEJIETIO.

3.3. TpeboBaHUI U PEKOMEHJIAIIMM MO0 XMMHUYECKOMY KOHTPOJIO 32 BOAHO-XUMHUUECKUM PEKUMOM
JUIS OpTaHU3AIMH, TPOEKTUPYIOMIHUX KOTENIbHBIE C KOTIaMHU-YTHIN3aTOpaMu faBieHueM 1o 4 Mlla

3.3.1. Ilo oObeMy TpeOOBaHMIA K BOJHO-XMMHYECKOMY PEXHUMY KOTIbI AaBieHueM no 4,0 MIla
JICNIATCS HA TPH TPYIIIBL:

I rpynma - koTier pabounm nasneHneM a0 1,8 MIla BKIroUnTENBHO;

II rpymma - xoTiBl pabounM gaBneHueM cporire 1,8 1o 4,0 Mlla;

III rpynma - comopereHepaioHHbIe KOTIIbI, OXJIaUTEIN KOHBEPTOPHOT'O I'a3a M BHICOKOHAMIOPHBIE
KOTJIBI.

3.3.2. O0peM XHMHUYECKOTO KOHTPOJIS M M3MEpPEHHH IOKa3aTeliell BOMHOTO peknMa KOTIIOB BCEX
Tpex IpyIil, paboTaroIMX B YCIOBUIX HOPMaJIbHOW 3KCILTyaTallly, yKa3aH B Ta0u.7.

B myckoBoii 1 HaIaMOYHBIN EPUOIBI 00BEM XUMHUECKOTO KOHTPOJIS U U3MEPEHHUI YCTaHABIUBACT
HaJIaJl04YHasi OpraHu3aIys, MPH 3TOM OH HE JOJDKEH OBITh MEHbBIIE IMPEAYCMOTPEHHOTO HACTOSIIUMH
MYV.

3.3.3. B 3aBucuMmocTH OT OOLIEH OSHEPreTHMYeCKOW CXEeMbl MPEIIPHATHs, THUIA KOTJIOB-
YTHIN3aTOPOB, B3aUMHOIO PACIONOXKEHUS HHEPrOYCTAHOBOK W  CHCTEMBI  BOJOIOATOTOBKHU
HETIOCPEJICTBEHHO Y KOTJIOB-YTHJIM3aTOPOB OPTaHM3YeTCsl BOJHAS J1abopaTopusi OJHOM W3 JABYX
KaTeropuii:

nepBasi KaTeropusi - IEHTPaJbHAas BOJHO-XMMHYECKash Ja0opaTopusi MpPEANpHATHS (Takue
7Ta00paTOPHUU CO3MAIOTCS HA MPEANIPUATHAX, HE MMEIOIUX B cBoeM coctase TOLl minm neHTpanbHON
MIPOMBIIIJICHHOW KOTEIHHOH);

BTOpasi KaTeropus - dKCIpecc-n1abopaTopus MpH HEHTPAIBHON BOJHO-XMMHYECKOW JiabopaTopuu
npeanpusTua  (peKkoMeHayeTcs JUId  mIpeanpuatus, umeromero TOLl  unmm  neHTpanbHYIO
MPOMBIIIJICHHYI0 ~ KOTEJIbHYI0, B KOTOPOH pa3Memlaercs LEHTpPanbHas  BOJHO-XUMHYECKas
naboparopus).

Jis BomHON nabopaTopuy MEpBOM KaTETOpWUH TpPeTyCMaTPUBAIOTCS JBE KOMHATHI OOIIeH
mromansio 40-50 M2, a U1 BTopoii KaTeropyy - KOMHATA IIOMAABK0 15-20 M,

3.3.4. B BomHO# naboparopuu JODKHA OBITh OPTaHW30BaHA MPUTOYHO-BHITSDKHAS BEHTHIISIIIHS,
JKENATeIbHO C KOHAUIMOHUPOBAHUEM BO3TyXa.

B  nmabGoparopmsix  o0eMx  KaTeropWil  yCTaHABIMBAEeTCS  BOJONPOBOJAHAs  PaKOBHHA,
OpeayCMaTpUBAIOTCA KaHalIW3alMs M TOABOJA BOJBI U3 XO3SICTBEHHO-IUTHEBOTO BOJONPOBOJA, a
TaKOKe IOJIBOJ] CTAOMIM3MPOBAHHOTO HANPSDKEHMS; 3JIEKTPHUECKasl CETh PAaCCUUTHIBACTCS HCXOMS M3
YCIIOBUSI OJJTHOBPEMEHHOI pabOTHI BceX 3JIEKTpONpHOOPOB, IepeyrCcIeHHbIX B Ta0m.8. [yt ocBemeHus
HCIIONB3YIOTCS CBETHIIFHUKH THEBHOTO CBETA.

3.3.5. HeoOxoaumplii MUHIMYM OOOPYZOBaHHUS M MPHOOPOB it TabopaTopuil 00enx KaTeropui
MPHBEICH B Ta0I. 8.

Tabmuma 8

ObopynoBaHue U IPUOOPHI Kommgectso mpubopos
B Jlaboparopuu

nepBoit BTOpOH
KaTeropuu | KaTeropuu

CTou U151 THTPOBAaHHBIX PACTBOPOB 1 1
X0noaUIbHUK AJIs KOHACHCALUH T1apa WK JUCTHWUIALHOHHBINA armnapaT 1 1
JlabopaTtopHast oOecconmBaromnias ycTaHOBKa 1 1
JlabopaTopHBIii CojIeMep WM KOHIYKTOMETP (CM. MPHIIOKECHHUE) 2 2




DNEeKTPOILTUTKH OBITOBEIC

JlaGopaTopHBIiA CyIIMIBHBIHN mKag

Mydensras neus Tuma CHOJI 1.62.51/11-M1.94.2 TY 531.408-72
Amnanutnueckue Becel BAP 2-ro ximacca 'OCT 19491-74
ITonyaBromaruueckuit kuciopogomep (AKII-205; HITO UKTH - JITHU,

MeMOpaHHOTO THTIA)
TexHuueckue Bechl

JlaGopaTopHBIi KATHOHUTHBIH QUIIBTP

BeITshxHOIM 1mKad

Cron st HarpeBaTeIbHBIX TPHOOPOB

Hlxa¢ i mocyasl 1 peakKTUBOB
Cron s mpubopoB

[pubop a1 onpeneeHus Mpo3payHOCTH

Cron nmabopaTopHbIit
Crou a71st aHaJTUTHYECKUX BECOB
JlabopaTopHble TaOypeTKu

NEFENDNDDN
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3.3.6. [l aHATUTHYECKUX OTPEACICHUN T0JKHBI OBITh HCIIOJIb30BAHBI METO/IbI, ICPEUUCIICHHBIC B
Tabn.9 W W3JIOKEHHBIC B CIPABOYHOM MPUIOKEHUH*. UyBCTBUTEIHHOCTH METOJOB H3MEPCHHUSA WU
IpeJesibl OKPYTJICHUS, KOTOpPhIE PEKOMCHIYETCS YYHMTHIBATH IPU pPacyeTe pe3ysibTaTa aHaJIU30B,

MpUBEJICHBI B Ta01.9.

* [lo 3aKJIIOUEHHIO TOJIOBHOU BEJIOMCTBEHHOM 3HCpFeTI/I‘IeCKOﬁ OopraHusaiun pas3peuracTcs HUCIOJIb30BaHUE
METOJ0B aHaIn3a, U3JIOKCHHBIX B OTPACJIEBbIX HOPMATUBHO-TEXHUYCCKUX JOKYMEHTaX MI/IHZ)HepFO CCCP.

Ta6muua 9
W3mepsemsblil mapameTp UyBCTBUTEIBHOCTD Pexomenayemslit MeTon IIpenen
METOJ]a U3MEPEHUS M3MEPEHUs OKPYTIICHUS

IIpo3pauHocTh, cM 1 Onpenenenue "no Konbuy" 1
Omnpenenenne "mo mpudty" 1

KonneHnTpamus B3BeIICHHBIX 5 KocBenHoe ompeneneHue mo 5

BEILIECTB, MI/KT MIPO3PaYHOCTH

[Ile0YHOCTH BOABI THITA 0,05 TuTpoBaHUE KUCIOTOM 0,05

KOHZIEHCATa, MT-3KB/KT'

[lenoyHOCTH IPYTUX BUIOB 0,1 " JIBe 3Hauarme

BOJIbI, MI'-3KB/KI' u¢psl

XKecrrocth MeHee 20 MKr-9KB/Kr 2 TpunoHoMeTpudecKkuit 1
(KomopuMeTpUIeCKuil BapyUaHT)

XKectkocTh 00aee 0,02 Mr-3KkB/Kr 0,01 TpuIoHOMETpUIECKUH JIBe 3HavaIme
(TuTpoBaHuE) UQpsI

KonrneHnTpanus Xi10puiaos, Mr/Kr 1 ApPreHroMeTpuuecKuil uiu JBe 3Havaiue
MEpKypPUMETPHUYECKUI UQpsI

Konnenrpanus pacTBOpeHHOTO 10 WNHuanurokapMHUHOBBII 10

KHCIIOpOJ1a, MKI/KT

ConecoaepxaHue, MI/KT 0,1 PacuerHsIil nnn JIBe 3Hauaiue
3JIEKTPOMETPUYECKUI 112010 31

Konnenrtpamus pocdartor B 1 MomubaaTHbIi 1

KOTJIOBOM BOJIE, MI/KI

KoHneHTpanust HUTPaToB B 10 HouuntoBelit 10

KOTJIOBOH BOJE, MI/KT

Konrnenrpanus cBoOOIHOM 1 TuTtpoBaHue MWEI0YbIO JBe 3Havaiue

YIIIEKUCIIOTHI, MI/KT U poI

Konnenrpanus coenuHenuit 50 CynbdocanuuunaTHbIi 50

JKene3a, MKI/KT

KoHnnenTpamnus aMMuaka, Mr/kr 0,2 TurpoBanue win JIBe 3HavaIme
KOJIOPUMETPHUYECKHI 10 02 (0] 38
Heccnepy

3nauenue pH, en. pH 1 [To yauBepcampHOMY 1

HHANKATOPY




Tlpumedanwne. /[y onpenencHus He yKa3aHHBIX B TaOJMIIC HUTPUTOB, COCAWHCHUN MEIH, KPEMHEKHUCIIOTHI U
HE(TENPOIYKTOB MPUMEHSIOTCSI METOJBI, M3JIOXKCHHBIC B OTPACICBHIX HOPMATHBHO-TEXHUYECKUX JIOKYMEHTaX
Mumnsnepro CCCP.

3.4. TpeGoBaHUS W PEKOMEHIAINH IT0 XUMHYECKOMY KOHTPOIIIO 32 BOJHO-XHUMHYECKUM PEKHMOM
JUTS IPEANPUSTHN, SKCIUTYaTHPYIOMIUX KOTIBI-YTHIN3aTOPEI naBineHueM 1o 4 Mlla

3.4.1. XuMuUecKHuil KOHTPOIH 32 BOAHO-XUMHYECKHUM PEKUMOM JOJDKCH OBITh OpTaHHW30BaH C
y4eTOM peKOMEHIANi, H3M0KeHHbIX B mir.3.1, 3.2, 3.3.

3.4.2. lomxHO OBITH OPTraHW30BAaHO BEIIOJIHEHIE aHAIH30B B 00beMe XUMHYECKOTO KOHTPOJIS U TI0
METOAMKAM, IIPEIyCMOTPEHHHIM B Ta0IL.9 C pacdeToM CpeAHECYTOYHBIX M CpPETHEMECSIUHBIX
nokasateneldl. HeoOXoquMo mpoBepsiTb COOTBETCTBHE JTHX IOKaszarteneil TpeOosanusiM [IpaBui
Tlocroprexnanzopa CCCP, nHacrosimmx MY, a Takke BEIOMCTBEHHBIX HOPMATHBHO-TEXHHYECKHX
JOKYMEHTOB W TEXHMYECKOW JIOKYMEHTALUH TPEANPHUIATHH - W3TOTOBHUTENICH 3HEPreTHYECKOTO
06opyaoBaHUs.

3.4.3. C y4eToM KOHKPETHBIX yCJIOBUN pabOThI KOTEIBHOW M yKa3aHWU HAcTOAMHUX MY moynkeH
OBITh YCTaHOBIICH HEOOXOAUMBIA 00bEM XUMHUECKOTO KOHTPOJISI, pean3oBaHa cxeMa o0Toopa mpob u
ob0opynoBaHa BogHas abopatopus. B ciydae HEOOXOOUMOCTH 3TO OCYIIECTBIIICTCS C TPHBIICICHUCM
CHCTHANM3UPOBAHHON OpraHU3alny.

3.4.4. Ot6op mpob BOAKI U Mapa JODKEH OBITH OPraHU30BaH B COOTBETCTBUH ¢ TpeboBaHusME OCT
108.030.04-80 u Tabxn.7. Ilpu MoHTa)ke NWHUU OTOOpa MPOOBI JOJDKEH OBITH BBIICPKAH YKIOH B
CTOPOHY JIBWKEHHS MPOOBL; TPYOOTIPOBOIBI HE TOJKHBI IMEThH TEILIOBOH M30JISAIMHA HE3aBUCHMO OT UX
JUIMHBL, HO JUIsl 0O0ecriedeHus 0€30NacHOCTH OHU JJOJDKHBI OBITh OIpaKACHBI.

3.4.5. Tlpu otOope BOIBI U Tapa Ha aHAJIW3 JOJDKHBI OBITH CO3JAHBI BCE YCIIOBHS JUIS MOJYYCHUS
MpeJCTaBUTEILHON MpoObl. B dacTHOCTHM, mpu oTOOpe mpoOBl JUIs aHajiW3a Ha COJCpPKAHUC
COEIMHEHUH, HAXOISIUXCS YaCTHYHO B rpyboaucnepcHoi Gpopme (3kene3o), mpoOooTOOPHYIO JIMHUIO
Clle/lyeT IMEePUOAMYECKH MPOJNyBaTh C MaKCHMajbHO BO3MOXKHON HHTEHCHUBHOCTBHIO. Ilo oxoHYaHHMM
NPOJYBKH YCTaHABIIMBAIOT HEOOXOAMMBII pacxolx NpoObl aHANIM3UPYEMOM BOJBI M €€ TeMIeparypy
(cormacHo 1.3.4.6); otOop mpoO cieayeT MPOW3BOAWTH HE paHee 4eM dYepe3 3 9 Imocie IPOTyBKHU
mHAA. HeoOX0aMMBIM YCIIOBHEM MPEICTaBUTEIFHOCTH OTOOpa SBISIETCS B 3TOM CIIydae HEIpEphIBHOE
JieficTBre POOOOTOOPHOM TOUKH.

I[Ipu orbope u TpaHCIIOPTHPOBKE NPOOBI CO3MAIOT YCIOBHUS, WCKIIOYAMONINEC BO3MOXHOCTD
3arps3HEHUsT TpoOBI M3 OKpykaromed cpensl. [IpoOBl MuUTaTenbHOW BOABI M KOHICHCATa Iapa
OTOMPAIOTCS B TIOJIMITUIICHOBBIE COCY/IbI.

JI0IKHBI TaKKe BBINOJIHATBHCS BCE YCIOBUSL, TIPEIyCMOTPEHHBIE B 1.9 CIIPABOYHOTO HPUIIOIKECHHUSL.

34.6. B kaxaoi u3 orOOpHBIX TOYek movkeH B coorBerctBuu ¢ OCT 108.030.04-80
MOJIICPIKUBATHCS IOCTOSTHHBIN pacxo mpoObl 10 25 Kr/4 (B pacueTe Ha OTOOp MEPEerperoro mapa) u
Temrieparypa B npegenax 25-40 °C. [Ipuy HEOOXOAMMOCTH yBEIMYEHUs pacxoja NpoObl JOIyCcKaeTcs
yCTaHOBKa MOCIIEA0BATENBHO JIBYX XOJIOANILHUKOB.

3.4.7. Jlabopatopuu obenx karteropuid (cM. 1m.3.3.3) HOKHBI OBITH OCHAIICHBI JJISI BO3MOXXHOCTH
BBINTOJTHEHHS aHAUTHYCCKUX ONpEACICHUH B COOTBeTCTBUM ¢ TaOm.7, 8, 9. Kpome ompenenenuii,
NEepeUYrCIeHHbIX B Ta0l.7, B OTAEIBHBIX CIydasX NPH HAJMYUH COOTBETCTBYIOUIMX 3arps3HEHHH B
MUTATEIbHON BOJE NMPOM3BOAAT OINpPEIENICHHE COJECP)KAaHUS HUTPUTOB, MEIH M OKHCISIEMOCTH BOJIBI.
HeoOxoauMocTh 3TOro B KaXAOM OTJCIBHOM CJIydae YCTAaHaBJIMBACT CIICIMAIN3UPOBAaHHAS
opraHuzanysi. B COOTBETCTBMM C 3THM HCIIOJB3YIOTCS BEJOMCTBEHHBIE METOAMYECKHE YKa3aHMS W
oTpacieBble HOpMaTHBHO-TeXHUYECKHE JOKyMeHTsl MunsHepro CCCP.

3.4.8. Tlpu opraHmM3anuy aHATUTUYECKUX OINpeaeNeHU PEKOMEHIYETCS HWCIOJIb30BaTh METOIbI,
MepevrCIIeHHbIe B Tabn.9 W M3/I0KEHHBIE B CIPAaBOYHOM MPIJIOKEHWU. B Tabn.9 Takke MpHUBEACHBI
YYBCTBUTEJIBHOCTh YKa3aHHBIX METOJIOB OINPENENCHUS] M Mpe/eNbl  OKPYIJICHHS, KOTOpbIE
PEKOMEHAYIOTCS TIPH PacueTe pPe3yJbTaTOB aHAIU30B.

4. OPTAHU3AIUA BOJHO-XUMHNYECKOI'O PEXXUMA U XUMHNYECKOT'O
KOHTPOJISA MAPOBBIX KOTJIOB-YTUJIIN3ATOPOB JABJIEHUEM 11 MIla

4.1. TpeOoBanus W PEKOMCHAALUH JJS TPCANPHUITANR - HM3TOTOBHUTENEH KOTJIOB-YTHIM3aTOPOB
nasienuem 11 Mlla

B TexmWyeckod JOKyMEHTaMM MO pa3padOTKe KOHCTPYKIWH KOTJIOB-YTHIM3aTOPOB, B
TEXHUYECKUX YCIOBUAX, B MHCTPYKIIMH IO SKCIUTyaTallii M APYrod TOKYMEHTAIIUN Ha KOTEN JOJDKHEI
ObITh ydTeHBI TpeOOBaHus HacTosAmux MY, ITpaBun ocroprexnanzopa CCCP, OCT 108.030.04-80, a
takke PTM mo opranm3amuu BogHO-xuMmudeckoro pexkmma (PTM 108.030.11-81) u metogam ero
koHTpouts u u3Meperuit (PTM 108.030.08-81) mist 6apabaHHBIX KOTIIOB BHICOKOTO JTaBICHUS.



4.2. TpeboBaHUI W PEKOMEHIAUWH Ul OPTraHMU3AIMH, NMPOCKTUPYIOMNX KOTEIbHBIE C KOTJIAMH-
yTuinzaropamu gasienueM 11 Mlla

IIpu npoexkTupoBaHUU MPENNPUITHNA ¢ KOTIIaMHU-yTHIN3aTopaMu aaBieHueM 1o 11 MIla momxHsl
ObITh yuTeHbl TpeOoBanus Hactosumx MY, Ilpasun I'ocroprexuanzopa CCCP, OCT 108.030.04-80,
PTM 108.030.11-81, a Takke TpeOOBaHHS COOTBETCTBYIOIIUX PA3MICIOB COMPOBOIUTEIBHOMN
TEXHUYECKOH JOKYMEHTAIIUU Ha KOTEJ.

4.3. TpeboBaHusi W pPEeKOMEHAALMU Ul MPEANPHUATHH, SKCILTYaTUPYIOUIUX KOTJIIbI-YTHIM3aTOPbI
nasienuem 11 MIla

BopHO-XUMHUYECKUIT pEXHUM, €ro XHMHYECKMH KOHTPONb M W3MEPEHHUs JOJDKHBI OBITH
OpTraHM30BaHEI C y4deToM TpeboBanmid Hactosmmx MY, IIpasun Tocroprexmamzopa CCCP, OCT
108.030.04-80, PTM 108.030.11-81, PTM 108.030.08-81, a Tak)xe TEXHHYECKOW HOKYMCHTAIlMH Ha
KOTEJL

IMPUJIOXKEHUE
CrpaBo4Hoe

METOJIbI AHAJIU3A BOJbI JJISI KOTJIOB-YTUJIU3ATOPOB JABJEHUEM /10 4
MiIla

1. METOJ OITPEJAEJIEHHUSA ITPO3PAYHOCTH BO/bI

1.1. TIpo3pauHocTh cTONMOA MpPEABAPUTEIBHO TIIATEIHHO IEPEMENIaHHON NPOOBI BOIBI JaeT
BO3MO>KHOCTb IPHONIMKEHHO OIIEHUTH COJIEPKaHNE B HEll B3BEIICHHBIX BEIECTB.

HaubGonee mpocToif METO OmnpeneNneHnsl MPO3PavHOCTH - YCTAHOBJICHHE MOMEHTA MCYE3HOBEHUS
BUAMMOCTH OITyCKaeMOro B BOAY KoJyiblja AuamMeTpoM 20 MM, U3rOTOBIEHHOIO W3 MOKPBITON YEpHBIM
JIAKOM TPOBOJIOKH AMAMETPOM 2 MM U YKPEIUICHHOTO Ha METAJUIMYECKOH JHMHEHKEe CO IIKaIoH,
TpagyHpOBaHHON B CAHTUMETpAX.

IIpoBOI0OYHOE KOJBLO ONYCKAKOT B CTEKJISIHHBINA LIUIUHAP, 3all0JIHEHHBIM aHAIU3UPYEMOU BOJOM,
JI0O TeX IOop, MOKa KOHTYpPHI KOJIbI[A CHENAI0TCd HEBHUAMMBIMHU. ['TyOMHA moOrpyXeHus Kojibla B
CaHTHMETpPax COOTBETCTBYET YHCICHHOMY 3HAYCHHIO MPO3PavyHOCTH BOJBI "mo Kombily". B Tabim.l
MIPUBEICHBI 3HAYSHUsI ATOTO MOKa3aTens, IepeCYNTaHHbIE Ha MPO3PavyHOCTh "o MPUPTY", YKa3aHHYIO
B [IpaBunax I'ocroprexnanzopa CCCP u HacTosuux MVY.

Tab6muma 1
3HaueHHe MPO3pPaYHOCTH
Onpenenenue "no Konpbly" Omnpenenenne "mo mpudty”
2 0,5
3 1
4 2
6 3
7 4
8 5
10 6
11 7
12 8
13 9
15 10
16 11
17 12
19 13
20 14
21 15
22 16
24 17
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. 3aBUCHMOCTb MEXIY IPO3PAaYHOCTHIO W KOHLEHTpAIel B3BEIICHHBIX BEIIECTB MOXET OBITh
yCTaHOBJICHA TIO aHATTU3aM *.

* K BBINOJIHEHUIO aHAJTH30B HCHGCOO6p33HO INPUBJICKATh CIICIUAIbHYIO OpraHU3aIulo.

B kxaxxnom ciryuyae OQHOBPEMEHHO OINPENENSETCS MPO3PavyHOCTh BOJABL. Bce pesynbTaThl aHANH30B
MapajuleNIbHBIX NPO0 HAHOCAT Ha KOOPIWHATHBIE OCH W MO TOJYYEHHBIM TOYKaM BBIYEPUMBAIOT
KPHBYIO.

Menee TOUHBIH, HO Ooee OBICTPBIM METO - MMOCTPOSHUE KPUBOH IO pe3yibTaTaM aHaJIH3a OIHOU
poObl BOJBI B MEPHOJ €€ MaKCHMaJIbHOTO 3arpsi3HEHMs B3BELICHHBIMU BelleCTBaMU. B pesynbraTte
MOCJIE/IOBATENILHOTO pa30aBieHHs AUCTHIUISITOM MEPBOHAYAIBHON THIATENILHO NEepEeMEIlaHHOW NpOObI
MOJIy4aroT 3TajoHbl. ONpenenuB Npo3pavyHOCTh 3TUX 3TAIOHOB, MONYYAIOT TOYKH, 110 KOTOPBIM CTPOSIT
pacdeTHyto KpuBylo. JInsl ompeneneHus] MPpO3payHOCTH BOJBI, MPOIIEIIICH XMMHUUECKYI0 00paboTKy
(HampuMep, TOCIE OCBETIMTENS B MpoOIecce W3BECTKOBAHMA), B KadeCTBE MCXOMHOM Myt
MPUTOTOBJICHNUS STAJIOHOB JIOJDKHA OBITH B35Ta 3Ta JK€ BOJA B IIEPHOJ €€ MUHUMAIBLHOW IPO3PavyHOCTH.

2. METOJ OITPEJEJIEHUS OBIIEN IEJTOYHOCTH

2.1. OmpepeneHue MIETOYHOCTH BOJbI OCHOBAHO Ha TUTPOBAHHU PACTBOPEHHBIX B BOJIE IIEJIOYHBIX
COEIMHEHUH KHUCIIOTON B MPHCYTCTBHM WHIMKATOPOB, MEHSIOLIUX CBOK OKPAaCKy B 3aBHCHMOCTH OT
peakuuu cpensl. [Ipy TUTPOBaHMM C METHJIOPAH)KEM WJIM CMEILIAHHBIM HHAMKATOPOM OIPEAENsIeTCs
obmast menoyHocts [l],5,, YCTOBHO XapaKTEpHU3YIONIas CyMMapHOE COJEpXKaHHe B BOJE
OukapOOHATOB, KAPOOHATOB, THIPATOB, 2/3 opTodhochaToB U ryMaTOB.

[Tpu TuTpOoBaHMM C (eHONPTATICHHOM OINPEAEISIOTCS MOJHOCThIO THAPaThl, 1/2 kapOoHaros, 1/3
oprodocdaroB u rymarsl. JlaHHbIe O W3MEHEHHIO LIBETa MHAMKATOpa B 3aBUCHMOCTH OT pH cpenpbl
MIpUBECHHI B Ta0MI.2.

Tab6muma 2
Wupukatopsr Oxpacka pu peakIuu CpeIbl WnTtepran
KHCION LIEJIOYHOMN HEHUTPaAIbHOU nepexona, ex. pH
Oenonpranens BecnperHas Po3zosas Becupernas 8,2-10
Merunopanx Po3oBas Kenras OpamxeBas 3,1-4,4
CMmenanHbIi Duoneropas 3esneHast I'psizHO-cepast 4,2-6,2

2.2. 11 aHaIUTHYECKOTO OTPEIEICHNUS EJIOYHOCTH HEOOXOANMBI CIEAYIOIINE PEaKTHUBBI:

0,1 H. pacTBOp CEPHOI WU COJSTHON KHUCIIOTHI;

0,01 H. pacTBOp CepHOM WIIN COJITHON KUCIIOTHI;

1%-Hb1#1 ciupTOBOH pacTBOp (heHondranenna;

0,1%-Hb1i1 BOJHBIH pacTBOpP METHIIOPAHIKa;

CMEUIaHHbI MHIUKATOp (CMECh PaBHBIX 00BEMOB CHHPTOBBIX pacTBopoB: 0,25%-HOTrO pacTBOpa
MeTmI0Boro kpacHoro u 0,17%-Horo pacTBopa METHIIEHOBOTO IOIy0Oro).

2.3. Jns omnpepeneHWs LIENOYHOCTH HMCXOJHOM, M3BECTKOBAHHOW, KAaTMOHHPOBAHHON U
nuraTe’abHol Boabl 100 MiI HCIIBITYEMOM BOJBI MOMENIAIOT B KOHUYECKYIO KOJ0y, MPUOABISIOT O/HY-
JIBe Kamy (eHondTaienHa M B clydae IOSBJICHHS PO30BOW OKPAacKH TUTPYIOT IECHMHOPMAIbHOM
KHACJIOTOH 10 obecrBeunBaHus. M3MeprB pacxod KHUCIOTHI, TOOABIAIOT ABE-TPH KAIlIM METHIIOpaHKa
WA CMETIaHHOTO WHAWKATOpa W IPOIOIDKAIOT TUTPOBAHKE 10 U3MEHEHHUS OKPACKH.

Ecmm mpo6a mocie mobaBneHus ¢eHoadTanienHa HE W3MEHWJIA OKpacKy, cpasy MpHOABISIOT
METHJIOPAHX WJIM CMEIIAaHHBIH WHIWKATOP M TUTPYIOT IOENWHOPMAIBHON KHCIOTOH 1O IMepexoia
okpacki. KoinmaecTBo MIJUTMIIATPOB ACIUHOPMATBHOM KHCIIOTHI, H3PaCcX0I0BaHHOI HA THTPOBAHHE IO
(dhenondranenHy, YMCICHHO COOTBETCTBYET MICJIOYHOCTH BOJBI MO (EHOIPTANICHHY B MUJUIATPAMM-




SKBUBAJIEHTaX Ha  KwiorpamMm. KoiaumuecTBO  MWUIMIMTPOB — JEUUHOPMAIBHOM  KHCIIOTHI,
M3pAacXOJOBaHHOH CyMMapHO Ha THTPOBaHHE MPOOBI MO (eHOoN(TATeHnHY W METHIOPAHXKYy WU
(heHONPTANICHHY W CMEIIAHHOMY MHIUKATOPY, YUCICHHO COOTBETCTBYET OOIICH IIETOYHOCTH BOJBI B
MUJUIMTPaMM-3KBHUBAJICHTaX Ha KUJIOTPaMM.

2.4. llna ompeneneHUs] IIEIOYHOCTH KOTJIOBOM BOABI 25-50 M KOTJIOBOW BOABI MOMELIAIOT B
KOHHYECKYI0 KoJOy, pazbamistor mo 100 MJI TUCTHUTMPOBAHHOW BOIOW WM OIPEICIIAIOT OOIIYIO
LIEJIOYHOCTh TUTPOBAHUEM JACHIMHOPMAIBLHOM KHCIOTOH B MPUCYTCTBHUU CMEIIAHHOTO HHIUKATOPA,
JIAIOLIETO PE3KUH Mepexoj] OKPAaCKU B KOHIE TUTPOBAHUS.

KonuuecTBO MUJUTUIUTPOB EUUHOPMATBHON KHUCIIOTHI, U3PAacXOJOBAaHHON Ha TUTpoBaHue 50 mi
poObI, YMHOXXCHHOE Ha /1Ba (@ P TUTPOBAHUH 25 MII IPOOBI, YMHOKEHHOE Ha YETHIPE), COCTABISACT
OOIIyIO METOYHOCTE BOIBI B MHJUIUTPAMM-IKBUBAIICHTaX HA KAJIOTpamMM™.

* BenmuymHa OOIIEH INENOYHOCTH B cIydae HEOOXOJAMMOCTH  HCHONB3YeTCs Il IPOBEPKH
1IeJI0YEeKPEMHUEBOT0 OTHOIeHHs 110 11.2.3.14 Hactosmux MY.

2.5. Jlns onpezeneHus mEeJIOYHOCTH BO/IBI THITA KOHJIeHcaTa (TIpH esI0YHOCTH Hibke 0,2 Mr-3KB/KT)
no 100 M uCHBITYeMOH BOJBI IOMEMIAIOT B JBE OJAMHAKOBBIC KOHMYECKUE KOJOBI M MPUOABIAIOT 110
IBE-TPH KaIUId METWJIOpaHXa WIM CMEIIAHHOTO HWHAMKaTtopa. Bomy B mepBoi konbe THTPYIOT
CaHTHHOPMAJIBHOHW KHCIOTOH M3 MHKPOOIOPETKH C OTTSHYTHIM HOCHKOM 1O W3MEHEHHS OKPACKHU IO
CpaBHEHHIO CO BTOPOH KOJIOOM, cimyxareit "ceunetenem"". CpaBHEHHE MPOM3BOIAT Ha OeJIoM (OHE IPU
CHJIBHOM OCBEIICHUH.

KonnyecTBO MUIUTMINTPOB CAHTUHOPMAIILHOM KHCIIOTHI, U3PACXOIOBAaHHOW Ha TUTPOBaHUE MPOOHI,
JeneHHoe Ha 10, 9MCIeHHO paBHO IIEIOYHOCTH BOJBI B MMJUIUTpPAMM-KBHUBAIEHTaX Ha KUJIOTPaMM.

3. METO/, OIPEJAEJEHMS OBLUIEN )KECTKOCTH

3.1. Tpunon b - kucnas nBy3aMelnieHHAss HATpUEBas COJb ATHIICH-IHAMHUHTETPAYKCYCHONU KHCIIOTHI
- ipu pH=9 cBsI3pIBaET BO BHYTPUKOMILICKCHBIC COCTUHCHUS KATHOHBI KAIBIUS U MarHUs.

HexkoTtopsie kpacuTenn (KHCIOTHBIH XpOM TEMHO-CHHHMA, 3pHOXpoM depHbIid - 3T-00) obpa3yror ¢
KaTHOHAMH COJICH JKECTKOCTH HENPOYHBIE OKpaIIeHHBIE COSAWHCHHS KpacHOro IBeTa. llpm
MOOaBIICHUM B BOJY C MOJOOHBIMH OKpAIICHHBIMH COCAWHCHHSIMH pacTBopa TpwioHa b B
SKBUBAJICHTHON TOYKE MPOMCXOIUT MX MOJHOE pa3pylIeHHUE, IIPU S3TOM pacTBOP CTAHOBUTCS CHHMM. B
MPUCYTCTBHUHM HOHOB IIMHKA WJIM MeIHM (HEOTYETIMBBIM NEpexo]| OKPackw) OINpeleNeHUe >KECTKOCTH
NpOM3BOIAT C J00aBJIeHHWEM pacTBopa Cyinb(uaa HaTpHs, CBA3BIBAIONIEIO OSTH KaTHOHBI B
HEpacTBOPHUMBIE CYIb(QHIHBIE COSTUHEHHS.

BnusiHMe MOHOB Maprasiia, NpUBOJsNIEe K OBICTPOMY OOECIBEYHMBAHHMIO OKPACKH, YCTPAHSIOT
npubaBIeHNEM K IIpo0Oe pacTBOPa COJSTHO-KUCIOTO THAPOKCHIaMHHA.

3.2. B mporecce aHATUTHYECKOTO OMNpEAeTCHUs OOMeH >KECTKOCTH HEOOXOIUMEI CIICAYIOIIHNE
PCaKTUBEIL:

0,05 H. pactBOp TpmiioHa b;

0,005 H. pacTtBOp TpunoHa b;

aMMHauHbIi OydepHbId pacTBop (20 T' XUMUYECKH YHCTOTO XJIOPHUCTOTO aMMOHHUS PacTBOPSIOT B
qucTIsATe, 100aBisatoT 100 M XUMHUYECKH YUCTOTO KOHIIEHTPHPOBAHHOTO pPacTBOpa aMMHUakKa C
yaensHbIM BecoM 0,91 1 pa36aBnsitor A0 | 1 AUCTHUILIATOM);

6opatHsbIit OydepHsi pacTBOp (40 T XMMHUYECKH YHCTOW NECITUBOIHOW Oyphl pacTBOpsioT B 800
MJI TUCTHILISITA B OTIAETHHO PacTBOPSIOT 10 T XMMHUYECKH YHCTOTO eKoro HaTpa B 100 Mt quCTHILIATA;
CMeEIIIaB MOCJIe OXJIKIEHUS 00a pacTBOPa, AOMOJHSAIOT 00BEM A0 | 7T TUCTHILISITOM);

KHCJIOTHBIN XpoM TeMHO-cuHUil (0,5 T nHAMKaTOopa pacTBOpsioT B 10 Mi amMuagHOro OydepHOoro
pactBopa ¥ pa30aBisoT 40 100 MII AITHIIOBBIM CITHPTOM);

spuoxpom uepHblii OT-00 (0,5 r mHmukaropa pactBopstor B 10 M ammumauHoro OydepHoro
pactBopa ¥ pa30aBisroT 70 100 MII ATHIOBBIM CITHPTOM);

10%-HbIii pacTBOpP CEPHUCTOrO HATPHs (XPaHWUTH B IIOJIMATHIICHOBOM IOCyAe He Ooiiee IBYX
HeJIeTh);

2%-HBI{ PacCTBOP COJITHOKHCIIOTO THAPOKCHIAMHUHA;

WCXOHAsI BOJa, pa30aBiIeHHAss KATHOHUPOBAHHBIM JUCTHIUIATOM 10 ecTKOCTH 100 MKT-9KB/KT;

cMech OydepHOTro pacTBOpa ¢ HHANKATOPOM B OOBIYHOM COOTHOIICHUH C MPHOaBICHUEM HUCXOIHON
BOJIBI C )KeCTKOCTHIO 100 MKT-3KB/KTI' B KOJIHYECTBE, SKBHBAJICHTHOM 33JJAHHOMY STAJIOHY JKECTKOCTH;

KaTMOHUPOBAHHBIN JUCTUILIAT, HE COACPKALIUN COJIEH KECTKOCTHU.

3.3. Jlns ompeneneHusl )KECTKOCTH MPUPOIHON, N3BECTKOBAHHOM, KOaryupoBaHHONW Boabl 100 M
MPOOBI IOMEMIAIOT B KOHUYECKYIO KOJIOY, MPUOABISAIOT 5 MJI aMMHUAYHOTO Oy(hEepHOTO pacTBOpa, CEMb



Kalelb WHIUKATOpa KHCIOTHOTO XPOMa TEMHO-CHHETO M MEUIEHHO TUTPYIOT INpPH MHOCTOSHHOM
nepemewmnBanuu 0,05 H. pacTBOpOM TpuiloHa b 10 OTYETIMBOrO U3MEHEHUSI LIBETA HA CUHUI.

Kommgectso mwmmamurpo 0,05 H. Tpminona b, m3pacxomoBaHHOTO Ha THTpPOBaHHE MPOOEL,
JISTICHHOE HA JIBa, COCTABIISIET OOLIYIO XKECTKOCTh BOJBI B MUJLUIUTPAMM -9KBHBAJICHTAX HAa KUJIOTPAMM.

[Ipn HeweTKOM NEepexoae OKpacku HIM 0OeCHBEYMBAHMU TPOOBI ONpeesieHHe MOBTOPSETCS C
nobasnenueM 0,5 M1 pacTBOpa CEpHHUCTOTO HATpHs JUIS yCTPAHEHUs] MEMIAIOLIEero JEHCTBUS HOHOB
MeAM M LMHKA WIM TpeX Kameidb PacTBOpa CONSHOKHUCIOTO TUAPOKCHIAMUHA MAJIS yCTPAHEHUS
MEUIAIOIIEro ACHCTBUS COEAUHEHUI MapraHia.

3.4. JIna Bogbl ¢ xectkocThlo Hmke 100 Mkr-skB/kr 100 mMa mpoObl MOMEMIAIOT B KOHUYECKYIO
KoJIOy, IpUOABISAIOT 5 MJI aMMHA4HOTO Oy(epHOro pacTBopa, ceMb Kallellb WHAWKATOpa KUCIOTHOTO
XpOMa TEMHO-CHHEI'0 U MEIUIEHHO TUTPYIOT IpU nocTtossHHOM nepememuBanuu 0,005 H. pacTBopoM
TpwioHa b u3 MukpobropeTok ¢ pazmMepom karmu He 6onee 0,05 M1 10 MI3MEHEHUS OKPACKH.

KomnuectBo mummunurpo 0,005 H. pacTBopa TpuioHa b, M3pacxoloBaHHOIO Ha TUTPOBAHUE
npoObl, yMHOKEeHHOEe Ha 50, cocTaBisieT OOLIyI0 JKECTKOCTh BOJBI B MHKPOTPaMM-3KBHBAJICHTAX Ha
KHJIOTPaMM.

3.5. Jnsa Bomel C JKecTKOCThiO MeHee 20 MKr-9KB/KI' (KOJOPUMETPUYECKUI BapHaHT)
MPUTOTABIIUBAIOT TAJIOHBI BOJBI € JKeCTKOCThIO 0; 1; 5 u 10 MKr-3kB/KT myTeM pa3basienus 0; 1; 5 u
10 M1 5TaNOHHOMN XKecTKOoM BOABI 10 100 M AUCTHUILIATOM B IBYX psiiax KOHMYECKUX KOJIO.

B mepBblit psig ko0 mpuOaBISIOT MO 5 MJI aMMHAYHOrO Oy(hepHOTO pacTBOpa U IO CEMb Karelb
KHCJIOTHOTO XpOMa TEeMHO-CHHEr0. Bo BTOpoO# psin koab mpubaBisitoT mo 1 Mt 6opatHoro 0yhepHoro
pacTBopa ¥ Mo ceMb Kamelnb 3puoxpoma yepHoro DT-00. B pesynbraTe cpaBHEHUSI TaMMBI OKPAacoOK B
oboux psmax Kosd BeIOMpaloT Oydep M MHIUKATOp, KOTOPHIE JUIA JaHHOW HMCXOJHOM BOIBI JAIOT
HanboJiee MOCTOSHHBIA U "pacTIHYTHIH" EPeXo] OKPACKH OT CHHETO K PO30BOMY LIBETY, UTO SBIISICTCS
WHIWBUAYAIEHOW 0COOCHHOCTHIO TAaHHOM BOJBI M 00YCIIOBICHO crienn(uKoii ee "comeBoro Oykera".

W3 BeOpanHO# mapsl (KpacuTens W Oydepa) TOTOBAT pabOUHMid PsI STATOHHBIX PacTBOPOB C
xkectkocThio 0; 1; 3; 5; 7; 10; 15 m 20 Mkr-sks/kr mytem paszbasmenus 0; 1; 3; 5; 7; 10; 15 u 20 Mo
ATANOHHOH KeCTKO# Bozibl 10 100 M1 KATHOHUPOBAHHBIM JUCTHILIATOM. OIHOBpEMEHHO 3TOT Oydep u
KpacuTelb B TeX e KolInyecTBax mpuodasisor K 100 M1 HCHIBITYEMO# BOJIbI M CPABHUBAIOT C OKPACKON
IIKaJIBI ATAJIOHOB, KOTOPYIO KaKIBIH pa3 TOTOBSAT BHOBB.

Oxpacka npo0, CcoOBHajaroIias C 3TAJOHOM, HEMOCPEACTBEHHO OIPENeNIieT JXECTKOCTh B
MHUKPOTPaMM-?KBHBAJIIEHTaX HAa KWJIOTPaMM.

3.6. CpaBHEHHE OKpacKd HCIBITYEMOH BOJBI C OKpPacKOW OSTaJOHOB IO3BOJISIET OMPEACTUTH
(hakTHUIECKOE 3HAYCHUE KECTKOCTH C TyBCTBUTEIBHOCTHIO 0,5-2 MKI-3KB/KT.

B cimydyae HEoOXOIMMOCTH OIpENeNieHHe >KECTKOCTH HPOM3BOJIUTCS C MOMOIIBIO BBOJAA B
UCIIBITYEMYIO BOJY pacTBOPOB CEPHUCTOTO HATPHS WIM COJSTHOKHCIIOTO THIAPOKCHWJIAMHHA JUIS
CBSI3BIBAHMS KATHOHOB, MEMIAIOIINX ONPE/ICICHHIO.

[Ipn aHanmm3e MajbIX >KECTKOCTEH 3HAYMTENBHYIO ONIMOKY MOJKET JaTh 3arpsA3HEHHE COJSIMU
JKECTKOCTH OY(epHBIX PaCTBOPOB (AaMMHAYHOTO HIIM O0paTHOT0). OTCyTCTBHE MOIOOHOTO 3arpsA3HCHHUS
WK pa3Mep HEOOXOIMMOIl MONpaBKY yCTaHABINBAIOT, CPABHHUBAs UCTIBITYEMYIO BOAY C KPACHTEIEM CO
IIKaJIOW 3TaJOHOB WHTCHCHUBHOCTH OKPAcCKM IIPU OJHOKPAaTHOM HWJIM JBYXKPAaTHOM KOJIMYECTBE
aMMHaYHOTO WM OOPaTHOTO PacTBOPOB IIPOTHB IIPOIHCH.

IIprn Hammuum 71a0OPATOPHBIX KAaTHOHUTHBIX (DUIBTPOB MOXHO JIMKBHIHUPOBATH 3arps3HEHHE
Oy(hepHBIX paCTBOPOB, MPOIYCKasi UX depe3 3TH QUIBTPHI, 3apsHKCHHBIE OMHOMMEHHBIM HOHOM.

3.7. JIng KauecTBEHHOIO CPaBHEHUs (PAKTHMUECKOH KECTKOCTH C 3aIaHHBIM 3TajoHoM K 100 mu
npoObl 100aBisIOT cMech OydepHoro pacrBopa ¢ mHaukaropoM u 0,005 H. pacTBOp TpwioHa b B
KOJIMYECTBE, COOTBETCTBYIOIIEM BHIOPAaHHOMY ATaloHYy (Hampumep, 50 MKIr-3KB/KI' AJIsl OTKIIOUCHHUS
KaTHOHWUTHOTO (puibTpa Ha pereHepanuio). Eciau mosiBisieTcst KpacHasi OKpacka, TO JKECTKOCTh BOJIBI
BBIIIIE TAJIOHA, €CIIM CUHSIS, TO KECTKOCTh HE JOCTUIIIA 33JaHHOTO Ipeena.

4. METO/J OITPEAEJEHUSA COAEPKAHUSA XJIOPUTOB

4.1. Tlpu cBA3BIBAaHUM XJIOP-MOHOB a30THOKHCIBIM CepedpoM o0pasyeTcsl XJIOpHucToe cepedpo
(benbiit ocanok). IlepBbie M3OBITOYHBIE KAIUIM PEakTHBa B MPHUCYTCTBHHM XPOMOBOKHCJIOIO Kajs B
HelTpansHOH (1m0 ¢eHondTanenny) cpene oOpa3yloT JONOIHHUTENBHBIA OCaJ0K XPOMOBOKHCIIOTO
cepebpa Oyporo mBera.

4.2. Jlnd aHaIUTHYECKOTO ONpENCNICHHUsI COJEpKaHUS XJIOPUAOB HEOOXOIMMBI CIEAYIOLIHE
PEaKTHBBIL:

0,0282 H. pacTBOp a30THOKHCIIOrO cepedpa (XpaHUTh B KOPUYHEBOH CKIISTHKE);

JIeLIMHOPMAaJIbHBIH PACTBOP CEPHON KHCIIOTBI;

10%-Hb1# pacTBOp XpOMOBOKHUCIIOTO KaJIHsL;



1%-np1it ciupToBO pacTBOp (peHONMPTANICHHA.

4.3. B mpomecce aHATUTHYECKOTO ONPENEICHUS CONEPKAHUS XJIOPHUIOB HEOOXOAMMO COOMIOIATh
YKa3aHHYIO HUXKE TT0CIIEeI0BATEIbHOCTh OTEPALIHIA.

OTtOuparoT npo0y BOJBI B 3aBUCHMOCTH OT MPEINOJIAraéMOro COJICPKAaHUSA XJIOPUIOB B 00BEMeE,
yKa3aHHOM B Ta011.3. PekoMeHmyeMblii 00beM poOkI [T aHalk3a TakkKe yKa3aH B Ta0m.3.

Tabnuma 3
IIpeanonaraemoe conepxanue O0BeM npookI, MIT Koadpunument nist nepecyera
XJIOPHJOB, MI/KT obbema B TUTPHI K
Ho 2 500 1
2-10 250 4
10-50 100 10
50-100 50 20
Cs. 100 25 40

[IpoOy moMemaT B KOHMYECKYIO KOJIOY, NOpPUOABISAIOT JBe Kamwm (eHondTaneHHa u
HEWTPAIM3YIOT CEPHOM KHCJIOTOH /IO MCYE3HOBEHUS PO30BOIl OKpacku. 3areM ao0aBisitoT 1 mi
pacTBOpa XpOMOBOKHMCIIOTO KalMsi M TUTPYIOT U3 OIOPETKH a30THOKUCIBIM cepeOpoM JI0 MOSBICHHS
ycroiunBoi Oypoii okpacku. [Ipu oobeme npobsl 100 M KOIMYECTBO MUJLTHIMTPOB a30THOKUCIIOTO
cepeOpa* mociie BEIYUTaHKS MONPABKU HA OKPACKY, TPUHUMAaeMo# paBHoi 0,2 mi1, 1 yMHOXKeHHs Ha 10
COOTBETCTBYET COJEPKAHHUIO XJIOPUJIOB B MILIMIpaMMax Ha kwiorpamm. [Ipu mHom oObeme mpoObl
pe3yabTaT pacyeTa YMHOXKAIOT Ha KOPPEKTHPYIOMHI KodhduireHT K, mpuBeeHHbIH B Ta0.3.

* 1 MJI pacTBOpa a30THOKHUCIIOTO cepedpa OTTHTPOBEIBACT | MI XJIOp-HOHA.

4.4. Tlpu GONBIIOM KOJWYECTBE ONpPEACNICHUI B J1abOpaToOpHu JOJDKEH OBITH cocyn ais cOopa
OTTUTPOBAHHBIX MPOO U pereHepanuu cepedpa.

4.5. JlomyckaeTcsi NPUMEHEHHE MEPKYypPUMETPHYECKOrO METOJA ONPEIeiCHHs XJIOPUIOB MpH
YCIIOBHH COOJIIONICHUS NMPABHJI TEXHUKH OC30MACHOCTH IJIs PabOThl C PTYTHBIMH COCAMHEHHSMH, a
TaKKe TUPEHUITKapOO3UIHOIO METOIA.

5. METO/J OITPEAEJEHUSA CYXOI'O OCTATKA (COJIECOJAEPXKAHMUS)

5.1. Cyxoi#t octatok (coiecoiepxaHue) MUTATEIbHOW M KOTJIIOBOW BOJBI OMPEIENSIOT BECOBBIM
METOZIOM - IIyT€M BBIIAPUBAHUS OMNPEAETICHHOT0 o0beMa NPO(PUIBTPOBAHHONW NPOOBI BOABI B
MpeIBapUTEIHLHO B3BEIICHHON (ap(hopoBoil Ualke U BRICYIINBAHUS OCTaTKa mpu Temreparype 120 °C
JIO TIOCTOSTHHOM MacChl.

[ ycTaHOBOK C MPSMOTOYHOW CXEMOH BOJIONIOJATOTOBKH HATPHH-KATHOHUTHBIM METOAO0M
JBYXCTYNEHYATOTO YMSTUEHHS IPSIMOE OTIPEIEIICHNE COIECOIeP KAaHMs IIUTATEIbHON 1 KOTIIOBOI BOJIBI
MOXET OBITh 3aMEHEHO KOCBEHHBIM OIIPE/ICIIEHHEM €To 110 OOIIEeH MIEIOYHOCTH BOZBL. 3aBHCUMOCTH
COJIeCOIepKaHusl KOTIIOBOW BOJBI OT IeN04YHOCTH S = f (LL]) MOXeT OBbITh yCTAHOBJICHA KaK PACYSTHBIM
myTeM (TI0 aHaMU3y MCXOJHON BOABI), TaK M IyTEM psa BECOBBIX aHAJIM30B W ONpEIeNeHHUS o0mieit
LIEJIOYHOCTH KOTJIIOBOM BOJBI.

OmnpejeneHre Cyxoro ocTaTka KOTJIOBOI BOJbI C COJICpPIKaHUEM XJIOPUIOB B UCXOAHOW Boje Oolee
5 MI/KT MOXKET J0CTAaTOYHO TOYHO TIIPOU3BOAUTHECA KOCBCHHO II0 KOHICHTpalOuW XJIOp-WUOHA.
3aBHCHUMOCTD COJIeCO/iep)kanusi OT KoHmeHTpaiu xmop-uoHa S = f (CI) ycranaBimBaercs
9KCIIEPUMEHTAIILHO - Ha OCHOBAaHHWH aHAJIM30B KOTIIOBOI BOJIBI C MapauICIIbHBIM OIIPEEIICHUEM CYXOTro
OcCTaTka M KOHLEHTPAIMU XJIOPHJIOB.

[Ipu BecoBOM MeTOzmEe VISt ONpPEETICHHUS CONECOAEPKaHUsI TPeOyeTCsl 3HAUUTENbHOE BPEMs; ITOT
METO/]I CJIEAYET MPUMEHATH JJIsI KOHTPOJISI IPH TPAaJyUPOBKE COJIEMEPOB, IPHHIIUIT JICHCTBHS KOTOPBIX
OCHOBAaH Ha N3MEPEHUH yIEJILHOM IEKTPUUECKOI MPOBOANMOCTH PacTBOpa.

5.2. Tlo ynenbHOH 3JIEKTPUYECKOH NMPOBOJMMOCTH pacTBOpa MOXKHO HPUOIMIKEHHO ONpeNeNUTh
KOHIICHTPAIUIO HNOHOJUCTIEPCHBIX BanHBHHTeHCﬁ. ODKBUBaJIEHTHBIE BJICKTPOIIPOBOAUMOCTH
GOBIIMHCTBA HOHOB MMEIOT JOCTATOYHO OJIM3KHE 3HaueHus. MckirouenneM spstrorest nousl H u OH
, TIO3TOMY CHJIBHOINEIOYHBIC BOIBI IEpe] HICKTPOMETPUUECCKUM OMPEACICHHEM IOJKHBI OBITH
HeWTpayn30BaHbl 10 3HaueHus: pH=6+8.

Jast IEKTPOMETPHIECKOTO OTIpENeTICHUS MOTYT HCTIOJNIb30BATHCS pas3I4YHbIC
KOHIYKTOMETPHIECKHE COJIEMEPBI, KAaK BBIIYCKAEMBIC IPOMBIIIJIEHHOCTBIO CEPUHHO, HaNpHUMeEp
nabopatopuslii kKoHayKTOoMeTp JIK-563 ¢ nmamazonom m3mepenuit or 0 o 1000 mxCwm/cm (0-500




MT/KT), TaK ¥ BEIITYCKaeMbIe MaJOCEPUITHO:

SJIEKTPOHHBIN TEPEHOCHON aBTOMAaTH4YecKuid KoHaykToMeTp Tuna DKA ¢ mudpoBoit mHIUKaIeH
yaenpHO#M anekTponpoBoguMoctu (T OKA-1), oOecrmedmBaromuii HeENpephBHYIO —(pHUKcaIuio
pe3yJIbTaTOB M3MEPEHHH M HMX aBTOMATHUYECKYI0 TEPMOKOMIICHCAIIMIO M HMEIOIIUI JAnarna3oH
m3mepenuit or 0,05 mxCwm/cm mo 10000 MxCwm/cM ¢ maThIO TOoAaManasoHaMu (mpudop pazpaboTaH
HITO KTH u MHIIO "KBapu");

nepeHocHor koHaykTomeTp I1K-67 ¢ nuamazonom m3mepenuii ot 0 1o 10 u ot 5 10 500 MxCwm/cM
(or 0 mo 5 wm or 2,5 nmo 250 wr/kr), pa3paboTaHHBIM IEHTpaJIbHON Jaboparopueil u
9KcnepuMeHTanbHbIMU MacTepckumu (LIJIOM) Tymsuepro.

Hauboree nermeBbIM 1 JOCTYIHBIM (OHAKO 3HAYUTEIHHO MEHEE TOUYHBIM) SIBIISICTCS J1a00paTOPHBIHA
cojeMep KOHCTpyKImu LleHTpaHeprouepmera, B KOTOPOM B KadeCcTBE W3MEPHUTEIBHOTO HpHOOpa
UCTIONB3yeTcs TepeHoCHOH wmerommerp tuma M-1101M, M-1102/1, MC-05 wmm merommerp ¢
MUTaHUEM OT 3JIEKTpOceTH, HanpuMep tuna M-503M. Bo3MOXHBII BapuaHT UCIIOJHEHUS IEPBUYHOTO
npeoOpa3oBaTens (IaTYNKa) cojeMepa MPeICTaBICH Ha YepTexKe.

JaTumk conemepa
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1 - pe3uHOBBIC TPYOKH; 2 - MIKAIA MOJABMXKHOTO JICKTPO; 3 - BBIXOJ IPOOHI; 4 - KOJICHO;

5, 15 - BepxHsisl M HIKHSIS TOJIOBKU M3 OPICTEKIIa; 6 - pPTYTHBINH TepMoMeTp; 7, 17 - IOIBYKHBII 1
HETIOIBHKHBIHN DJIEKTPOIBI U3 HUXpOoMOBOit ipoBoioku d = 0,5+1,0 Mmm; 8 - BXxo Ipo0kI; 9 - BOPOHKA;
10 - ckoba; 11 - mogBomsIIas CTeKIsSHHAS TpyOKa; 12 - manens 100x350 mM; 13 - cTeknsiHHAs TpyOKa

nardrka; 14 - pesnHoBas nmpodka; 16 - 6ont MS; 18 - 3akuM IpyKUHHBIHA



JlaT4nk COCTOMT W3 TaHENH, BBIIIOJIHEHHOW M3 OPraHWYecKOro CTEKJa, 300HHTa WM JIepeBa, Ha
KOTOPOH YKpPEIUICHBI: CTEKJISTHHAs TpyOKa AaTdMKa, BOPOHKA Ul BBOZA IPOOBI, ZBE TOJOBKH U3
OPTaHWYIECKOTO CTEKJa, TEPMOMETp, CTEKISIHHBbIE TPYOKHM U IMOABOJA M OTBOZAA MpOOBI, IIKaia
MOABMKHOTO DJJIEKTPOAA. DJEMEHTHl IaT4YMKa COCOUHSIOTCS DPE3WHOBOM TPYOKOH M pE3MHOBBIMHU
npoOKaMHu. DJIEKTPOJbI ColeMepa M3rOTOBJIEHBI U3 HUXPOMOBOHW MpoBosoku auamerpom 0,5-1,0 mMm.
OJeKTpobl, BCTaBJICHHbIE B 00a KOHLA CTEKJISTHHOM TpyOKM JaT4WKa, NPH ITOMOIIM HEOOJBIIMX
(okono 1 M) OTpe3KkOB MPOBOAA B PE3UHOBONW WM XJIOPBUHUIIOBOM H3OJALMM MPUCOSAUHSIOTCS K
KjIeMMaM MeroMmerpa. KOHIBI BJIEKTPOAOB M3TMOAIOT B BHJE CIUpAH, IUIOCKOCTH KOTOpPOH
HNEepHeHIUKYIISAPHA OCU JaTUUKA.

Jns matumka coileMepa IUTATENbHOM BOJABI M Iapa MOXKET OBITh HCIHONB30BaHA XHMHUYECKas
OropeTKa eMKOCTBIO 25 MII C BHYTPEHHHM JAHAMETPOM IpUMepHO 12 MM.

PaccrostHHEe MEXIY 3IEKTpOAaMH COJIEMEpa 3aBHCUT OT TEMIIEPATyphl, IPH KOTOPOIl MPOU3BOASAT
M3MEPEHUs], U JOJDKHO COOTBETCTBOBAThH BEIMINHAM, YKa3aHHBIM B Ta0m.4.

Tabmuua 4
Temneparypa, °C 18 120 25 | 30 | 35 | 40 | 45 | 50
PaccrosiHue Mexay anexTpoaamu L, Mmm 86 | 90 | 100 | 110 | 120 | 129 | 140 | 149

ComeMep € METOMMETPOM MPEIBAPUTEILHO TPAAYUPYIOT, T.C. OMNPEHCISIOT, KaKOMY
COJICCO/ICPXKAHHIO B MIJUIMUTPaMMax Ha KHJIOTPAMM COOTBETCTBYET IOKa3aHHUE IO IIKaJe MEroMMeTpa
B MEraoMax.

J11s1 KOTJIOBO# BOJIBI CIIEYET UCIOJIB30BATh CTEKIIIHHYIO TPYOKY C MEHBILIUM JTUAMETPOM, PABHBIM
4 mm. Obmras gmuHa TpyOku 200-250 Mm.

CooTBEeTCTBHE  [MOKA3aHUM  MErOMMETpa  COJECOMACPIKAHHMIO  H3MEPSIeMOM  KHUIKOCTH
YCTaHABJIMBACTCS JJIsl KOH/ICHCATA Mapa PACUETHBIM ITyTeM, a JUlsl MUTATEeIbHOW U KOTJIOBOM BOJBI - 110
psiny uX MpoO C pa3iUYHBIM COJECOACPIKAHUEM, ONPECICHHBIM BECOBBIM METOIOM. lleproanuecku
(He pexke OJIHOTO pa3a B MECSIIl) TPaJyHPOBKY cojieMepa MPOBEPSIIOT M0 CYXHUM OCTAaTKaM JIAHHOTO THIIA
BO/JIbI, ONPCACIICHHBIM BECOBBIM METOAOM.

5.3. T'pamyupoBKy cojeMepa [Uis KOHAEHCAaTa I[apa MPOM3BOISNT PACUCTHBIM  IyTEM.
Couneconepxanue npooOsl B pacuete Ha NaCl BeraucisioT mo Gopmyiie

L

Snac Rf Ynact
rze L - paccrostHne MexXay 31eKTpoiaMH, CM;
R - conmporusnenne, n3mepeHHoe Mmerommerpom, MOwM;
f - moImags TOKONPOBOIAIIEr0 CEYSHHS MTOBIKHOTO IPeoOpa3oBaTes (IaTUhKa) ColeMepa;
YNacl - YICTbHAs DIEKTPUYECKas MPOBOJUMOCTH pacTBopa, comepikamero 1 mr/kr NaCl, mpwu
OTIpeZIeTIeHHO TeMIieparype.
3HAYCHHUS Y Nac| IPH PASTUYHBIX TEMIIEpaTypax MPHUBEIEHBI B Ta0I.5.

Tabmuma 5
Temneparypa, °C 18 20 25 30 35 40 45 50
Anacl, MKCM/cm 1,85 194 | 2,15 | 2,36 | 2,57 | 2,78 3,0 3,21

Jnst nmatauka ¢ paccTossHueM Mexay onektpogamu L=10 cM (mo Tabm.4 CcOOTBETCTBYyeET
temneparype 25 °C) u miomansio f=1,13 cm? pacaerHas hopMyIa MOKET ObITh YIPOLICHA:

s - 10 4,12
Nl T R.113-2,15 R
qI/ICJ‘II/ITGJ‘IB (I)OpMyJ'ILI B 3aBUCHUMOCTHU OT TeMl‘IepaTprI HUMECT 3HAUCHMUA, HpI/IBeZleHHLIe B Taﬁﬂ.6.
HO pe3yJ‘ILTaTaM paC‘ICTOB CTpOHT Fpa,uyI/IpOBO‘IHI)Ie KpI/IBI)Ie JIIA paSJ'H/I‘IHLIX TeMHCpaTyp.

Tabnuua 6
Temneparypa, °C 18 20 25 30 35 40 45 50
3HaYeHHE YUCITIUTEIIS 4,78 4,56 4,12 3,75 3,44 3,18 2,95 | 2,76

BenuunHy cosiecoaepKanusl OTKIAIABIBAIOT [0 OCH OPIMHAT, @ BEJIMIMHY COIPOTHBIICHHS - IO OCH
abcrucc.




BwmecTo rpagyrpoBOYHBIX KPUBBIX MOJKHO ITOJIB30BAThCS YHUBEPCAIBbHOM Tabmumeir* (Tadi.7).

* PazpaboTaHa YKpIHEpProuepMeToM.

Tab6muma 7
IToxa3anus Temneparypa npo0st (°C) B mpenenax
Merommetpa |18-20 [21-23 [24-26 [27-29 [30-32 [33-35 |36-38 |39-41 |42-44 |45-47 |48-50-
M-1101, CoutecoiepkaHue KOHICHCATA, MI/KT
MOm
2,00 2,60 | 250 | 230 | 2,20 | 2,10 | 2,00 | 1,90 | 1,80 | 1,70 | 1,60 1,50
2,25 2,30 | 2,20 | 210 | 190 | 1,80 | 1,70 | 1,60 | 1,60 | 1,50 | 1,40 1,40
2,50 2,10 | 2,00 | 1,90 | 1,70 | 1,60 | 1,60 | 1,50 | 1,40 | 1,30 | 1,30 1,20
2,75 19 | 1,80 | 1,70 | 160 | 150 | 1,40 | 1,30 | 1,30 | 1,20 | 1,20 1,10
3,00 1,70 | 160 | 1,50 | 1,40 | 1,30 | 1,20 | 1,10 | 1,10 | 1,10 | 1,10 1,00
3,25 160 | 1,50 | 1,40 | 1,30 | 1,30 | 1,20 | 1,10 | 1,20 | 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 1,40 | 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 | 1,10 | 1,00 | 0,96 | 0,91 | 0,86 | 0,82 | 0,78 | 0,74 | 0,70
4,50 1,20 | 1,10 | 1,00 | 096 | 091 | 0,86 | 0,81 | 0,77 | 0,73 | 0,70 | 0,66
4,75 1,10 | 1,00 | 0,97 | 091 | 086 | 0,81 | 0,77 | 0,73 | 0,69 | 0,66 | 0,63
5,0 1,00 098 | 097 | 087 | 0,82 | 0,77 | 0,73 | 0,69 | 0,66 | 062 | 0,59
55 09 | 089 | 084 | 0,79 | 0,74 | 0,70 | 0,66 | 0,63 | 0,60 | 0,57 | 0,54
6,0 o087 | 082 077 | 072 | 068 | 0,64 | 061 | 0,58 | 0,55 | 0,52 | 0,49
7,0 0,75 | 0,70 | 0,66 | 0,62 | 0,58 | 0,55 | 0,52 | 0,49 | 0,47 | 0,44 | 0,42
7,5 0,70 | 0,65 | 0,61 | 0,58 | 0,54 | 0,51 | 0,48 | 0,46 | 0,43 | 0,42 | 0,39
8,0 065 | 061 | 058 | 054 | 051 | 0,48 | 045 | 0,43 | 0,41 | 0,39 | 0,35
8,5 061 | 058 | 054 | 051 | 0,48 | 045 | 043 | 0,40 | 0,38 | 0,36 | 0,34
9,0 058 | 054 | 051 | 0,48 | 0,45 | 0,42 | 0,40 | 0,38 | 0,36 | 0,34 | 0,32
9,5 055 | 051|048 | 045 | 0,43 | 040 | 0,38 | 0,36 | 0,34 | 0,32 | 0,30
10,0 052 | 049 | 046 | 0,43 | 0,40 | 0,38 | 0,36 | 0,34 | 0,32 | 0,31 | 0,29
11,0 0,47 | 044 | 042 | 0,39 | 037 | 035 | 0,33 | 0,31 | 0,29 | 0,28 | 0,26
12,0 0,43 | 0,40 | 0,38 | 0,36 | 0,34 | 0,32 | 0,30 | 0,28 | 0,27 | 0,26 | 0,24
13,0 0,40 | 0,37 | 035 | 0,33 | 0,31 | 029 | 0,27 | 0,26 | 0,25 | 0,24 | 0,22
14,0 037 |03 03| 030|028 | 027025 | 024 | 0,23 | 0,21 | 0,20
15,0 034|032 030 | 028 | 027 | 0,25 | 0,24 | 0,22 | 0,21 | 0,20 | 0,19
16,0 032|030 028 | 027 | 0,25 | 0,24 | 0,22 | 0,21 | 0,20 | 0,18 | 0,17
17,0 0,30 | 028 | 027 | 0,25 | 0,23 | 0,22 | 0,21 | 0,20 | 0,19 | 0,17 | 0,16
18,0 029 | 027 | 0,25 | 0,23 | 0,22 | 0,21 | 0,20 | 0,19 | 0,18 | 0,16 | 0,15
19,0 027 | 025 | 024 | 022 | 0,21 | 0,20 | 0,19 | 0,18 | 0,17 | 0,15 | 0,14
20,0 0,26 | 0,24 | 023 | 0,21 |/ 020 019 | 0,28 | 0,17 | 0,46 | 0,15 | 0,14

IIpumeuanne. PaccrosHme Mexmy OdJIeKTpojamMu B jgartduke L (CM) MOMKHO OBITH YCTaHOBIICHO IIO
cootromenuio L = 10f, rae f - miomans TOKOIPOBOISIEr0 CeUeH s JaTIHKa, cM2. KpaTHOCTh yIapiBaHIst IpoGE!
KOHJIGHCaTa IHapa JOJDKHA ObITh B mpefenax oT 3 g0 5 (onTuManbHasg - 4), ee HEOOXOIUMMO YUYHMTHIBATh MPH
onpeeneHut GaKTHIECKOTO COIeCOoAePIKaHus MPOOBI.

5.4. T'pamynpoBky cosieMepa J/Id KOTJIOBOM BOJBI IIPOM3BOJAT II0 CTaHAAPTHBIM pacTBOPaM,
MPUTOTOBJIEHHBIM N3 KOTJIOBOH BOJIBI C MAaKCUMAJIBHBIM COJIECOICPIKaHUEM.

KotnoByto Bosty oTOMparoT U3 KOTIIa, KOTJia CoJIeCo/IepXaHue ee Hanbosee BEICOKOE (0 XJIOpHUAaM
i 1menoyHoctr). OO0beM WCXOMHOW BOABI JOKEH OBITH OoT 5 1o 8 i [l yBenmndeHHs
coJiecoIepKaHusI KOTJIOBOH BOJBI TIPH HEOOXOAMMOCTH €€ JOMOJHUTENBHO YIIapUBAIOT B JJAOOPATOPHUH.

B ucxomaHo# mpobe KOTIOBOW BOIBI ONPENENSIOT CYXOH OCTAaTOK, IMEJIOYHOCTD 10 (eHOoIPTaIenHy
Y METHIIOPaHKY.

W3 mcxomHOW KOTIOBOH BOABI C M3BECTHBIM CYXHM OCTAaTKOM T'OTOBAT KOHTPOJBHBIE PAacTBOPHI
IIyTEM COOTBETCTBYIOLIETO pPa30aBICHUS €€ YUCTHIM KOHAeHcaTOM. KOHTpOIbHBIE pacTBOPHI TOTOBSIT C
cyxum ocratkoMm 500, 1000, 1500, 2000, 2500, 3000 Mr/kr B 3aBUCHMOCTH OT HEOOXOAMMOTO
JquanasoHa u3MepeHuid. [IpoObl KOTIOBOWM BOIBI Iepe] 3IMBKOW MX B JATYUK JOJDKHBI OBITH
HelTpanu3oBaHsl 1o peHondranenny 0,5%-HbIM pacTBOPOM COJISTHOM KHUCJIOTHI.

[To pe3ynbraTaM aHanm3a CTpOST TpaduK, rle M0 OCH OpAMHAT OTKJIAABIBAIOT COJIECOJEpKaHHE, a




0 OCH a0CIIHCC - TIOKa3aHUsI METOMMETpA.

ComnpoTHBIIEHHE JaTYMKa CIEAYET ONPENCIATh MIPU OJHOM M TOH e TeMIlepaType KOHTPOJIBHBIX
pactBopoB (25 °C). [lomyckaeTcs Ui TeMIIEpaTypHOH KOMITEHCAIIMK M3MEHATh paccTosHue L Mexmy
9JIEKTPOJAMHU BPYYHYIO B COOTBETCTBHHU C PEKOMEHIAIMAMHE Ta0.4.

5.5. I'panyupoBKy cojemepa s MUTATEIbHOW BOJBI MPOW3BOIAT MO CTaHAAPTHBIM PacTBOPaM,
NPUTOTOBJICHHBIM W3 MCXOJHOH XHMMHYECKH OYMIIEHHOIN BOJBI C HM3BECTHBIM COJIECOAEP)KAHUEM,
OIpe/IeTIeHHBIM BECOBBIM METOIOM.

CranmapTHbIC paCTBOPHI TOTOBAT ¢ coseconepxkanueM 30, 50, 70, 100, 150, 200, 250, 300 mr/kr B
3aBUCHMOCTH OT HEOOXOJMMOro Jauara3oHa H3MEPEHHsl COJECONECp)KaHMs. YCIOBHUS TPaayHpOBKU
TaKHe ke, KaK U IIPH TPATYHPOBKE COJIEMEPOB I KOTIOBOH BOJIBL.

5.6. Ykazanus mo padote ¢ 1a00paTOPHBIMH COJIEMEPAMHU.

[lepen ompeneneHneM coiecoepKaHis KOTIOBOW BOJIBI €€ IPeIBapUTENbHO HelTpanu3yroT 0,5%-
HBIM PacTBOPOM COJITHOM KHCIIOTHI 110 (peHONIpTaICHHY.

JlaTunk ycTaHaBNMBAIOT HA PACCTOSIHUM HE Oosiee 1 M OT MeromMmerpa M MPHCOCAUHSIOT K HEMY
MPOBO/IAMH B PE3MHOBOI MIJIN XJIOPBUHWIOBOH N30JISIINY.

HcnipaBHOCTH pUOOpa MPOBEPSIIOT CIACAYIOMINM 00pa3oM:

BpAIIAIOT PYKOSTKY MErOMMETpa IPpU Pa3OMKHYTHIX KJI€MMax, IPH 3TOM CTpejKa MeroMMmerpa
JIOJDKHA YCTaHABIMBATHCS Ha 3HAKE MIKAJIBI o0,

3aMBIKAIOT KJIEMMbI HaKOPOTKO KYCKOM MEIHOM IPOBOJIOKH, CTpENIKa IPH BpAIEHUH PYKOSITKH
YCTaHaBJIMBACTCS HA HYJICBOM 3HAYEHHUH ILKAJIBI;

MNpUCOCANHAIOT MErOMMETP K JaTYMKy, HC 3allOJJHCHHOMY BOHOﬁ, U TIPOBEPAIOT CXEMY Ha
OTCYTCTBHUE 3a3€MJICHHUS; CTPEJIKA IIPH BPALICHUH PYKOSTKH JIOJDKHA YCTaHABIMBATHCS Ha 3HAKE IIIKAJIBI
o0,

5.7. B mpomuecce ompexneneHus CONECOAEPKaHUS HEOOXOAMMO MPOMBITh JAaTYMK KOHICHCATOM H
UCIIBITYEMO BOJIOH, 3aTeM HANOJHWTh €ro aHAIW3MPYEeMOH BOJIOH, M3MEpHUTH €€ TeMIleparypy,
MOAKIIIOYNTh JaTYMK K METOMMETPY M BpallaTh €ro Py4Ky CO CKOpOCThI0 He MeHee 1,5-2 06/c B
TeyeHue 2-3 c.

[lo moxa3aHWsIM IIKaJBI MErOMMETpa CTPOST TPaJAyMPOBOYHBIA TIpauK JUIs ONpeNesICHUs
cojecoZiepkaHusi NpoOBl B MWIIMTpaMMax Ha KwiorpamMm. CorecosepkaHue KOHJCHcaTa Iapa
OIIPEICIIAIOT MOCEe MPEABAPUTENILHOI Aerazauu npoosl. [Jist 3Toro npody KOHIAEHCATa YHapHBalOT B
YeThIpe pa3a B IIJIOCKOJOHHON KOJOE€ W3 XUMHUYECKH CTOWKOro ctekia. Komba momkHa OBITH
npeBapuTeIbHO 00padoraHa kucinoToi. [locne okoHUaHMs ynapuBaHus KojOy oxyaxziaror o 25-30
°C, TpeaBapUTENbHO 3aKpbIB MPOOKOI uiaM (UIBTPOBaIBbHONW OyMaroil Juis mHpefroXpaHeHus OT
MONIaAaHus B IPOOY MBUIM U Ta30B U3 BO3AYXA.

PaznenuB BeNMUMHY COJIECOJIEp)KAaHHsl YIAPEHHOW MPOObI HA KPAaTHOCTh YMApUBAaHUS, HAXOASAT
YCIOBHOE COJIECOIEP)KAHHUE BOBI.

Ha ToyHocTh ompeneneHnsi oka3blBacT BIMSHHE TeMIlepaTypa: ¢ IOBBIINICHHEM TeMIepaTyphl Ha
OJIMH TPajayc 3JIEKTPOIPOBOIUMOCTh PACTBOPA BO3PACTAET NPHMEpHO Ha 2%. M3MepeHHne nmpou3BOAAT
IpU TTOCTOSTHHOM TeMIeparype, COOTBETCTBYIOIIEH TeMIeparype rpalynpoBku npudopa (00braHO 25-
35 °C). [Ipu HEOOXOAMMOCTH TIPOOY CIEAYET MPEIBAPUTEIFHO OXJIAIUTh 10 YKa3aHHOW TeMIepaTyphl.
[Ipu ucnonb30BaHMM JATYNKOB C TEMIIEPATYPHOH KOMIIEHCAMeH IpOObI HE OXJIaXIatoT.

6. METO/J OITPEAEJEHUA COAEPKAHUSA KUCJIIOPOJA

6.1. BoccranoBneHHas (opma JIeHKOCOEINHEHNS WHANTOKAPMIHA 30JI0TUCTO-XKEITOTO I[BETa MPH
OKHCJICHHH 3a CYEeT PacTBOPEHHOT'O B BOJE KHUCIOPOJAa MEHSET CBOIO OKPAacKy A0 TEMHO-CHHEH.
OmnpeneneHrne OCHOBAHO Ha CBSA3BIBAHMH PACTBOPEHHOTO B BOJE KMCIOPOJA MHAMIO-KapMHHOM B €T0
BOCCTAHOBJIEHHOH (hopMe (JIEHKOCOEANHEHHUE) C TIOCIIEeIYIONIMM CpaBHEHNEM 00pa3yIolIeicst OKpacKu
C OKPacKOW Cepuy CTaHAAPTHBIX PACTBOPOB.

6.2. B mpouecce ornpezeneHust coepKaHus KUCIOpoia HEOOXOAUMBI Clieiyole 000py10BaHue 1
PEaKTHBBIL:

0,1-0,2 H. pacTBOp MHIWIOKapMHUHA C KHCJIOTHOCTBIO 1O (eHOoI(TaIeHHy ¥ C TUTPOM IIO
KHCIopoay, mpumepHo paBHEIM 0,02 Mr/Mi kuciopoaa (onpeaesnseTcs IepMaHraHaTOMETPUIECKH);

0,2 H. aMMHaYHBIA PACTBOP MHAWTOKAPMHHA;

aMaJbraMUpOBAaHHBIM NIWHK B pemykTope (OropeTka Ha 25 MII C OTTAHYTHIM KOHIIOM B BHIE
Kawusipa); TpaHyIMPOBAHHBINA IIMHK MTPOMBIBAIOT 5%-HBIM pacTBOPOM a30THOHM KHCIIOTHL, 3aTeM 10%-
HBIM PacTBOPOM A30THOKUCIOW PTyTH (OKHCHOW WM 3aKHCHOH) 10 00Opa3oBaHWS HA TpaHylax CIos
OnecTsIel amManbraMsl, EPEHOCIT B PEAYKTOP, MPOMBIBAIOT B HEM BOJOW M 3aIOJIHSIOT PEAYKTOP
aMMHUaYHBIM PaCTBOPOM MHIUIOKAPMHUHA;

0,37 r/kr pacTBopa MUKPUHOBON KHCIIOTHI;



IIKaJla 3TaJOHOB HMHUTATOPOB, KOTOPYIO IOJYYaroT IIyTeM CMEIIMBAHUS KHCJIOIO pPacTBOpa
WHANTOKAapMHHA C TUKPUHOBOM KHCIIOTOH, B 00BeMax, yKa3aHHBIX B TaOI.§.

Tabauma 8
KoHnieHTpamus Kucaoposa, MKI/KT O0BeM pacTBOpa O0BeM pacTBOpa MUKPUHOBOM
WHIUTOKAPMHHA, MJI KHCJIOTEI, MII

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

PacTBOpBI OTMEPSIOT B MEPHYIO KOJIOY €MKOCTBIO 250 MJI, KOTOPYIO 3aTeM 3aroJHSIIOT 10 OTMETKU
JUCTWILIATOM. JUI1 cOXpaHEHMsI YCTOMYUBOM OKPAaCKM B TEUEHUE HEAEIM IIKaJa 3TAJOHOB JIOJIKHA
OBITH TIOMEIEHa B CKJITHKM U3 MPO3PavyHOro CTEKJa €MKOCThIO MpuOim3uTensHo 225 mi. Takas ke
CKJISIHKa, MCHOJIb3yeMas s 0TOopa MpoObl, NODKHA UMETh YIUIOTHSIOIIYI0 PE3HHOBYIO HPOKIAJIKY,
TapaHTUPYIOIIYI0 TepMEeTHYHOCTh. CKJISHKY CTaBSIT B CHENMANIbHOE BEAEPKO M3 MOJIMITHIICHA
nuameTpoM 120 MM u BbicoToi 200 MM, 4TOOBI UMETh BO3MOXHOCTh BBOJUTH B HEE PEAKTHBBI MO
CJI0EM BOJIBL.

6.3. B mporecce aHaTUTHYECKOTO OMNpEACICHHS CIEAyeT COOMoaaTh YKa3aHHYIO HIDKE
MOCE0BATENBHOCTD ONEPALUA.

[IpoOy m3 mpoOOOTOOPHOH TOUKH, OXIAXICHHYIO 1m0 Temmeparypel He Bbime 40 °C, gepes
PE3UHOBBIN IIUIAHT CO CTEKJITHHBIM HAaKOHEYHHKOM BHYTPEHHHM AMAMETPOM 3 MM BBOJSAT B CKJISIHKY,
MOMEIIEHHYI0 B BeIepKo. BBDKMAAIOT, MOKa BOJAA 3allONHHUT CKISHKY M BeJEpKO Ha 4-5 CM BBIIIE
TOPJIBIIIKA CKJISHKH. BBIHYB U3 CKISIHKM HAKOHEUHHK, BBOJST B HEE U3 peayKTopa 1,5 MiI aMMHadyHOro
pacTBOpa MHIUTOKapMUHA. 3aKPBIBAIOT TI0J] BOJOW CKJISTHKY KOJIMAYKOM C YIUIOTHSIOIIEH MPOKIaIKON
U TIepeMeMBaloT coaepxkumoe. OKpacky IpoObl CpPaBHMBAIOT C OKPAaCKOHl pPacTBOPOB IIKAJBI
nmMuTaTopoB. KOHIIEHTpaIys KUCIOpoAa B Mpode JT0KHA COOTBETCTBOBATH BEJIMYMHE, YKAa3aHHOW Ha
CKJITHKE ¢ IMUTAaTOPOM, OKpacka KOTOPOTO COBIAJAeT C OKPACKOil MPOOEHI.

6.4. B 000CHOBaHHBIX CIy4asX JOMYCKAeTCsl MPUMEHEHWE IPYTMX METOJOB (METOJ] aHamu3a C
METWJICHOBBIM TOJTyOBIM KpacuTesleM U Ip.).

6.5. /i HEeNpephIBHOTO KOHTPOJIA 32 KOHIIEHTPAlUel pacTBOPEHHOI0 KUCIOPOJa B MUTATEIbHOMN
BOJIE B TEXHHYECKH OOOCHOBAaHHBIX CIydasX MOTYT OBITb HCIOJB30BaHBl aBTOMAaTHYECKHE
KHCJIOPOZOMEPHI MEMOPaHHOTO THIIA.

7. METO/I OIIPEJIEJIEHUS COJIEPKAHUS ®OCPATOB (B KOTJIOBOM BOJIE)

7.1. OmpeneneHue OCHOBAaHO Ha THTPOBaHMH IPOOBI, He cojepxkamed (ocdaroB, pacTBOpOM
oJlHO3aMemeHHOoro ¢ocdara Kanus B NPUCYTCTBHH MOJIHOIaTa aMMOHUS M XJIOPHCTOTO OJIOBAa NPHU
kucnotHocTH cpeapl 0,5-1,0 H. 10 coBmajeHus IBeTa OOPa3yIOMIErocs B HEW CHHEr0 KOMIUIEKCa C
[[BETOM KOMILIEKCA UCTIBITYEMOM MPOOBI.

7.2. JIns onpenenenus coaepxkanus GpochaToB HEOOXOAMMBI CICTYIOIINE PEAKTUBBI:

pacTBOp MoMOIaTa aMMOHUs B cepHOit kucnore: 100 mit 10%-Horo pactBopa MonubaaTta aMMOHUS
cmemmBatoT ¢ 300 Mt 50%-Hoit (110 00beMy) CepHON KHCIOTHI;

1%-HbIii pacTBOP XJIOPHCTOTO OJIOBA;

30%-HbIit pacTBOp XJIOPUCTOTO HATPUS;

KaTHOHUPOBAaHHAs BOJA, yIIapeHHas! IPUMEPHO JI0 COJICCO/IEPIKAHMUSI KOTIIOBOH BOBI;

CTaHJIapTHBIN PacTBOp OIHO3aMENIEHHOTO (ocdara kamus, cogepxaiiero 100 mr/kr POJ™.

7.3. B xoHMUeCcKyIo K00y eMKocThio 250 M ToMemaroT 1-5 M1 ucrbeITyeMoid Bojibl, 1 M1 pacTBopa
xyopuctoro Hatpus u 100 M muctwrsta. B apyryio KoHHYeckyro KoiOy momMemaroT 1-5 mi
KaTHOHUPOBAHHOM BOJbI, 1 M pactBopa xyopuctoro Harpust B 100 mur guctmuiita. O6e KoJObI
nozgorpesatoT 10 50 °C, npuOaBIISIOT B KaXKAyI0 KOOy 1O 5 MJI pacTBOpa MoJiuO1aTa aMMOHUS ¥ 110 1
MJI pacTBOpa XJIOPHCTOro ojioBa. Yepe3 1 MuH BTOpYyIO NpoOy HAaYMHAIOT MEJICHHO, IO KarllsiM,
TUTPOBATh CTaHIAPTHBIM PACTBOPOM, IIOKa €r0 OKPACKa M OKpacka 00pa3ylolerocsi CHHEro KoMIuieKca
UCIIBITYEMOI1 TPOOBI HE CTAHYT OJMHAKOBBIMU.

7.4. KonuuecTBO MMJUIMIMTPOB CTAaHAAPTHOIO PACTBOPA, U3PAcCXOJOBAHHOTO HA THUTPOBAHUE,




yMHO)eHHOe Ha 100 1 IeneHHOe Ha 00hEeM HCIIBITYEMOM BOMIBI, COOTBETCTBYET KoHIeHTpamun POS™ B
MWIIMTpaMMax Ha KHJIOTpaMM.

8. METO/ OITIPEJEJIEHUSA COAEP KAHUA AMMUAKA

8.1. AMMuaK, NpUCYTCTBYIOIINI B KOHAEHCATE HACBHILIEHHOTO I1apa B BU/IE CBOOOIHOTO OCHOBaHMS
WIH CBOEH KapOOHATHOW CONIM, TUTPYIOT KUCIIOTON B IIPUCYTCTBUH CMEIIAHHOTO MHIUKATOPA.

B mpomnecce omnpeneneHus cogep)kaHus aMMHaKa B KOHJEHCATE HACHIIIEHHOTO Mapa HEOOXOIUMBI
CJICTYTOIIIE PEAKTHBBI:

CaHTUHOPMAJIbHBII pacTBOP CEPHOM WM COJSTHOW KHCIIOTHI,

CMEIIaHHbII HHIUKATOP.

Jus onpenenerns comepkanus ammuaka 100 MiI KOHAECHCATa TMOMEIIAIOT B KOHHMYECKYIO KOJOY,
JNO0aBISIOT IISATh Kamelb CMEIIAaHHOTO WHJAMKaTopa W TUTPYIOT CAaHTHHOPMAIBHBIM PacTBOPOM
KHUCIIOTHI 10 U3MEHEHHS 3eJICHOI OKpacku Ha (hHOJIETOBYIO.

KonnuecTBo MUJUTUIIUTPOB  CAHTUHOPMAJIBHOI'O pacTBOpa KHUCJIOTHI, H3paCXOL[OBaHHOI>i Ha
TUTPOBAHUC, YMHOXKACTCA Ha 1,7 Pe3yJ'H)TaT COOTBETCTBYCT COJACPKAHUIO aMMHAaKa B MUJUJIMTpaMMax
Ha KHJIOTpaMM.

8.2. OnpezencHue CoMCpKaHUsI aMMHAaKa B MUTATSIbHON BOJIC OCHOBAHO Ha yIAJICHUH CBOOOIHOTO
M CBS3aHHOTO aMMHaKa YeTBIPEXKPATHBIM yNapuBaHWEM MpoObl. Pa3HOCTH IIENIOYHOCTH BOMBI 0 U
MIOCJIC YIIAPUBAHHS COOTBETCTBYET COAEPKaHNIO AMMHAKa.

B nporecce onpeneneHnst KOHIEHTPAMYA aMMHUaKa B IIUTATEIbHON BOZIE HEOOXOIMMBI CIIEAYIOIIHE
PEaKTHBBIL:

JEIMHOPMAIIbHBIA PACTBOP CEPHON HIIH COJISTHON KHCIIOTBI;

CMEIlIaHHbI UHIUKATOP.

Jns onpeneneHust coiep)kaHusi aMMHaKka B JIBE KOHHYECKHE KoJIObI HamuBaroT no 100 mu
WCIBITYEMOU BOJIBL. B mepBoii onpeaensioT MEeI0YHOCTh 0e3 yapuBaHusl; Ui 3TOT0 J0OaBISIOT MATh
Karejib CMCIIAaHHOI0 HMHAWKATOpa, TUTPYIOT ACHUHOPMAJIBHBIM PACTBOPOM KHUCJIOTBI 10 W3MCHCHHUA
3€JICHOM OKpacku Ha (HUONETOBYI0O U  (QPUKCUPYIOT KOJUYECTBO MHJUITUIUTPOB  KHCIOTHI,
M3pacxoJ0BaHHON Ha TUTPOBAHUE.

Bropyto kon0y cTaBsT Ha IUTUTKY M YIapHBAIOT NPUMEPHO B YETHIPE pa3a, OXJIAKAAIOT M TaKXKe
OTIPEETISIOT MEIOYHOCTh, (PUKCHPYS pAacXO[ KUCIIOTHI.

PazHocTh pacxo/10B AEMHOPMAIILHOTO PACTBOPA KHCIOTHI B MIJUIWJIMTPAxX TPH TUTPOBAHUH MTPOOBI
JIO ¥ TIOCJIe yIapHBaHUsl, yMHOXEHHAast Ha 17, COOTBETCTBYET CO/IEPKAHUIO aMMHAKa B MIJUIUTPaMMax
Ha KAJIOTPaMM.

8.3. JInst KOHTpOJIS IPaBWIBHOCTH METOAWK IIPUMEHSETCS KOJIOPHUMETPHUYECKUH METo] II0
Heccnepy, B OCHOBY KOTOPOTO IOJIOKEHA PEaKIMd aMMOHHUIHBIX COJICH CO IIETOYHBIM PacTBOPOM
Homucroit prytu (peaktnBoM Hecciepa), B pe3yipraTte dero obpasyeTcsd COeIWHEHHE HOTUCTOTrO
MEPKYypPaMMOHMSI, OKPALLIEHHOE B KEJIThIA LIBET.

B mpomecce ompexeneHus copep)kaHus ammpaka mo Heccinepy HEOOXOOMMBI  CIEAYIOIIHE
pEaKkTUBBLL:

MIEIOYHOM pacTBop HoaucTon pTyTH (peaktuB Heccnepa);

10%-Hb1i pacTBOp CErHETOBOM COJIH;

KaTHOHUPOBAaHHAs BOJa WIIM KOHJICHCAT, CBOOOIHBII OT aMMHaKa;

CTaH/IapTHBII PacTBOP XJIOPUCTOro aMMOHUS, copepskanmi 10 mr/kr NH; .

s onpesienieHns coslepyKaHUA aMMHUaKa B OIMHAKOBBIE IPOOUPKH M3 OECIBETHOTO CTEKJIA BBOAST
pasHele 00beMBbl cTaHAapTHOro pactBopa: 0,5; 1,0; 1,5; 2,0; 2,5 mu, uto coorBerctByeT 0,005; 0,01;
0,015; 0,02; 0,025 mr ammuaka, u goauBaroT 10 10 M H-kaTHOHUPOBaHHOM BOIOA.

B cBoGoaHyI0 npobupky HanmuBaioT 10 M aHaNMM3MpyeMoit BOABL. 3aTeM BO BCE MPOOUPKH BBOJAAT
mo 0,5 mum pacTBOpa cerretoBoil comn M mo 2 mi peaktnBa Heccnepa. Comep:kumoe mpoOHpOK
MepeMEIINBalOT 1 Yepe3 5 MUH CPaBHHUBAIOT UX OKPACKH.

Conepxxanue aMMHaka (B MI/KT) B aHAJIM3MpyeMoOW NpoOe ompelessiioT ymMHOkeHHeM Ha 100
COJIeprKaHUsI aMMHaKa B TOH MPOOMpPKe, OKpacka KOTOPOH COBIIaia ¢ OKpacKoil mpoosl.

9. METO/I OITPEJIEJIEHUSI COJIEPKAHUS COEJMHEHUM )KEJIE3A

9.1. Onpenernenne coaepKaHusl COSTMHEHUH Kelle3a OCHOBAHO Ha 00pa30BaHUU B CJIA0OIIEIIOTHON
Cpele OKPAIICHHBIX B YKEJITO-OPAHKEBBIN IIBET KOMILICKCOB KeJie3a ¢ CyIb()OCATHIIIOBON KHCIOTOM.

i mepeBoga COCIMHCHMM JKejle3a B PACTBOPHUMOE COCTOSIHME MNpPOOy BHE 3aBUCHMOCTH OT
MPEII0IaraeMoro COAEPKaHMs KejIe3a MPeIBapUTEIILHO MOIKUCIIAIOT U yapuBaroT B 10 pas.



9.2. B mpomecc ompeneneHUsl COACPKAHUS COSAWHCHWH Kejle3a HEOOXOIUMBI CIEAYIOIIHe
PEaKTHBBIL:

cynbpocanummioBast kuciotra (30%-Helf  pacTBOp) WM CyNb(OCATMIWIOBBIA  HATpHUH
(HaCBILICHHBINH PacTBOD);

25%-HbIil pacTBOpP CEPHOIT KUCIIOTHI, HE COJIepIKaILNil Kee3a;

10%-ub1ii pacTBOp Nepcyib(ara HaTPHs, HE COEPKAIINHI JKele3a;

10%-Hb1ii pacTBOp aMMHaKa;

obeccosieHHast BOJja WIIM KOHJIEHCAT, He COIep KAl COeTMHEHHH JKelle3a;

CTAaHJApTHBI PACTBOP COMU TPEXBATIEHTHOTO Kenesa, copepxamtuii 10 mr/xr Fe*,

9.3. Ilpu otbope mpoO BOABI COONIOJAIOT YCIIOBHS €€ MPEICTaBUTCIBFHOCTH IO COCIWHCHHIM
JKele3a, HaXOSIIUMCs B TpyOoanucepcHoit popMe: M30KMHETHIHOCTh 0TOOPA, T.€. CKOPOCTh CPEMIBI BO
BXOZHOM OTBEPCTHH IPOOOOTOOPHOTO 30HIA MOJDKHA OBITH paBHAa CKOPOCTH Cpeabl B TPyOOIpoBOAe,
U3 KOTOpOro oTOMpaercsi mpoda; KOpoTKasl Tpacca; JUHMS 0TOOpa M3 KOPPO3HMOHHO-CTOHKON CTaiw;
JUTMTENbHAsT MPOJYBKAa B COOTBETCTBHMH C 1.3.4.5; J0OCTaTOYHOCTH TypOyJM3alMU IOTOKA B MeECTE
0TOOpa; HEBO3MOXKHOCTH 3aJepKaHMs YacTHI[ >Kele3a B apMmarype, "MepTBBIX" IpPOCTPAaHCTBaX
MPOOOTOABOISIICH TPACCHI).

OtO0p TPOOBI MPOU3BOMAT M3 BEPTHKAIBHOIO HHCXOSINEIO ydvacTka TpyOomposoma. IIpoOy
oTOMparoT B KOJOy, MpEeIBapuUTEIIbHO  OOpaOOTaHHYH  JJIUTCIBHBIM  KHISTYCHHEM  C
KOHUEHTPUPOBAHHOM COJISIHOM KUCJIOTOM.

9.4. 1o ot6opa npoOsI B KOJIOY BBOIAT 2 M1 25%-HOM CEpHOU KUCJIOTHI Ha Kaxkapie 100 M1 mpoObL.

B naboparopun ormepuBaror 50 Ml MpoOBI, MEPENUBAIOT €€ B XMMHYECKHH CTakaH, TaKke
00paboTaHHBIN COJSTHOM KHUCIOTOH, 100aBisA0T 1 M mepcynbdara HATPHSA U YIApHBAIOT NIPUMEPHO B
10 pas3. ITocne 3Toro 06BeM MPOOBI TOBOAAT 0 25 MII IMyTeM J00aBJIeHHs KOHAeHcaTa (ynapuBaHUe B
IIBa pasa).

OnRHOBPEMEHHO TOTOBST IIKAITy UMHTATOPOB. [IJI1 3TOrO CTaHAAPTHBIN PacTBOpP C KOHLEHTpAaIHeH
10 mr/xr keme3a pa3daBisaioT B kobax B 100; 50; 25; 10 u 5 pa3, moIy4aroT pacTBOPEI HMHTATOPOB C
KOHIIeHTpalei cootBeTcTBeHHO 100; 200; 400; 500; 1000 u 2000 mr/kr >kene3a. 3aTeM B IIECTh
OJIMHAKOBBIX TPOOHMPOK TOCIEN0BaTEIbHO BBOASAT 1O 10 MJI PacTBOPOB-UMHTATOPOB, a B CEABMYIO
npobupky - 10 MJI HOATOTOBJIEHHOH IBYKPAaTHO yIapeHHON MPOOBI BOJBI.

B xaxxayio mpoOupky BBOIAT MO 1 MIT CyIb()OCATUITIIOBOI KHUCIOTHI U IO 2 MJI pPacTBOpa aMMHUaKa.
Yepes 10 MuH nociie epeMeInBaHus COASPIKMMOTO MPOOUPOK CPABHUBAIOT MHTEHCUBHOCTh OKPAcKH
UCIIBITYEMOM BOJBI C OKpPacKOoil pacTBOPOB-UMHUTATOPOB, pPacCMaTpUBas pPacTBOPHI CBEPXY BHH3 Ha
OemoMm ¢oHe.

9.5. Copmepxanne xene3a (B MHKpOrpaMMax Ha KHJIOTpaMM) W B aHaIM3UPyeMOHW Boje
BBIYHCIIAETCS ITyTeM AEJCHUs Ha /1Ba KOHIEHTPAILMH JKeJie3a B IMPOOHUpPKE 3TAIOHHOH IMIKaJbl, OKpacka
pacTBOpa B KOTOPOH COOTBETCTBYET OKPACKE MCIBITYEMOW IBYKPATHO yIapeHHOHW POOBI BOJIBI.

9.6. JHomyckaercs orpeziesieHue coJiepKaHus xKeresa c UCTIOJIb30BaHUEM
(hOTO3IEKTPOKOIIOPIMETPHUYECKOTO BapHaHTa METo/1a (110 COOTBETCTBYIOIIEH PEKOMEHAAINH TOJIOBHON
BEJIOMCTBEHHOH CTIeIIMaTU3UPOBAHHON OpraHu3alun).

10. METOJ OITPEAEJEHNS BEJIMYNHBI pH

10.1. HekoTopble OpraHMYECKHE BEUIECTBA-KPACHTEIN MEHSIOT CBOIO OKPAacKy B ONPEIEICHHOM
Juana3oHe u3MeHeHud BennuuHbl pH. Mcnonb3yemble IJIsi ONpenesieHUs IIETOYHOCTH PAacTBOPBI
WHIUKATOPOB (METHJIOPAHXK, CMCIIAHHBIA WHIUKATOpP, (DEHON(PTANCHH) U3MEHSIOT CBOKO OKPAacKy B
JMara3oHax rmokaszanuit pH, yka3aHHbIx B Ta011.9.

Tabauma 9
Oxpacka unaukaTtopa npu pH
WuaukaTtop 1o 4 \ 4-6 ‘ 6-7 | 7-8 8,3 cB. 9,0
deHondTanenH Becupernas Cnabo-po3oBas | Ipko-po3oBas

Cnabo-3eneHas
ComnomMeHHas

CMenIaHHbIi duosneroBas
Merunopasx Po3oBas

I'psizHo-cepast
OpamxkeBas

Spko-3enenas
Kenras

10.2. YHuBepcanbHas MHAWKATOpHAs Oymara, MpoMUTaHHAsE PACTBOPOM Pa3IMYHBIX WHIUKATOPOB,
MEHSET CBOIO OKpPacKy B 3aBUCUMOCTHU OT pH, mproOperas 1iBeT, yka3zaHHbIH B Ta0m.9.

10.3. B nporecce aHaIMTHYECKOTO ONPEEICHHUS] HEOOXOANMBI CIIEIYIOIINE PEaKTHBBI:

[aKeThl YHUBEPCAIBLHON HHANKAaTOpHOH Oymaru (pH=1+10);

pacTBOpbl MHAMKATOPOB ((deHosnpTanenHa, METWIOpaHXa M CMELIAHHOI'0), HCIIOJb3YyEMbIE JUIs




OTIPEICTICHUSI MIETOYHOCTH (CM. I1.2 HACTOSIIIETO NPHUII0KEHHS).

10.4. [Ins ompenenenus 3HadeHHs pH B HCOBITYyeMyl0 BOAY OITyCKAalOT YHHUBEPCAIHHYIO
MHIUKAaTOpHYI0 Oymary. Ee okpacKy cpaBHHBAIOT C OKpPAacKoil OJHOTO M3 STAaJOHOB, MMCIONIMXCS B
nakeTe MHAUKAaTOpHON Oymaru. IIpaBMIIBHOCT NMOKa3aHUI MHAMKATOPHON OyMaru MOXKHO IPOBEPUTH
MyTeM KOHTPOJBHOro ompeneneHus pH ¢ mpuMeHeHHeM pacTBOPOB MHIUKATOPOB COINIACHO AHHBIM
Tab.9.

10.5. dns tounoro ompenenenus pH B 1abopaTopusix nepBoi Kateropuu (cM. Tabi.7 HACTOSIIMX
MY) wucnonesyercs mnabopatopubiii pH-metp (Hampumep, pH-340, pH-673). Omnpenencuue
MPOU3BOJUTCA B COOTBETCTBHHU C 3aBOJCKON HHCTPYKIUEH K pUOOpYy.

11. MPUTOTOBJEHME OBE3XEJIE3EHHON 1 OBECCOJIEHHOM BO/IBI

11.1. ObecconeHHy0 M 00€3KEIE3CHHYIO BOIY JIydIlle BCETO MPHUTOTOBIATH M3 KOHIEHCATa mapa
IIyTEM MPOITyCKaHHS €ro Yepe3 HOHUTHBIN GUIbTP cMemanHoro aeiicteus. [logoOHbIi GUIBTP MOKHO
W3TOTOBUTh W3 O0O0bgHOW Oroperknm Ha 100 Mn. DyHKOMM JpeHa)XHOW CHCTEMBI (QHUIBTpa U
MPE/IBKIFOYEHHOTO MEXaHMYECKOTO (DUIIbTPA BBIMOJIHSAIOT TAMIIOHBI TUTPOCKOITUYECKOM BaThI.

11.2. Ucnionb3yroT katrouut Tina KY-2 u anronut tuna AB-17 B cootHorenuu 1:1 (o o0bemy).
[epBhlit IpeBAPUTEIBHO PErCHEPUPYIOT 5S%-HBIM PACTBOPOM COJISIHOM KUCIIOTHI, @ BTOPOH - 2%-HbIM
PacTBOPOM €IKOTO HaTpa.

HoHNUTBI, OTMBITBIE KOHJIEHCATOM OT HM30BITKA KHCJIOTHI M WIEJO0YH, MOMEIIAIT B KOJIOY C
KOHJICHCATOM, MEpPEMEIINBAIOT HMX M 3arpyXaroT B HOHHUTHBIH (UIBTP CMEIIAHHOTO JEHCTBHAL.
OTMBIBKA TIOCIETHErO IPOM3BOANTCA KOHAEHcAaTOM mapa. ONTHMalbHOE CyMMapHOE KOJIHYECTBO
nornToB - 100 M. [TomydeHne oOeccOICHHOW BOABI BEIETCS CO CKOpPOCThIo ¢uimbTpoBanus (10-20
M/9).

Jomyckaercst ucronp3oBaHWE NpuHOMNA paszgenbHoro H - OH-noHMpoBaHHWS C HpPOIYCKOM
00pabaTpIBaEMOro KOH/IEHCATa MOCIIEI0BATENHHO Yepe3 IBa (QUIIbTpa.

12. MIPUT'OTOBJIEHUE CTAHAAPTHbBIX PACTBOPOB

12.1. CranpapTHble U THTPOBaHHBIE PAaCTBOPHI HMPUTOTABJIMBAIOTCS COIVIACHO JaHHBIM Taodu.10.
KoHueHTpalys TUTPOBAHHBIX PACTBOPOB JIOJDKHA TOYHO COOTBETCTBOBATH 33JaHHON HOPMAaJbHOCTH.
s pUrOTOBJIEHUS] TUTPOBAaHHBIX PACTBOPOB PEKOMEHAYETCSl OpaTh HAaBECKY WIH KOJIUYECTBO
MCXOZHOTO BEIecTBa B MIJUTHIIUTPax Ha 1-2% Oostee, 4eM 1o pacyery.

YcraHOBIEHHE THUTpa IPOM3BOAAT MO pe3yJibTaTaM HE MEHee YeM Tpex NapalielbHbIX
OTIpeNieNICHUH, Ipu 3TOM OepyT cpefHee apupMeTHIeCcKoe M3 CXOIAIuXcs ¢ TogHocThio a0 0,1-0,2%

PE3yJIbTAaTOB.
12.2. HOpMaJ'IBHOCTL OIMpCALIIAEMOro paCTBopa paCCYUThIBAIOT 110 (I)OpMy.]'Ie
H _ VlHl
) =
Vv,

rae H; - HopManbHOCTH H3BECTHOTO PacTBOPA;

V} - KOTMYECTBO PacTBOPa, HOPMAITLHOCTh KOTOPOTO M3BECTHA, MIT;

V; - KOJIMYECTBO PacTBOPa, HOPMAJIBHOCTh KOTOPOTO OMPEAEIIIIOT, MIL.

Ilocne onpenencHus HOPMATBHOCTH TaKOW PACTBOP CJlEAyeT pa30aBUTh JHCTHLISTOM JO
TpeOyeMoii KoHIeHTparuu. KonmmdecTBo mucTHiUIATA X, MOOABISIEMOro Ha KaXKIbId JIUTP pacTBOpA,
PacCUYUTHIBAIOT 1O (hopMyJIe

Vi-V,
=-_—-21000.
X v,



Tab6muma 10

Paboumit  |Konumentparus| McxomgHoe BemecTBo Croco6 KomngectBo | Croco0 mpuroToBiieHHS pacTBoOpa ITpoBepka THTpa pacTBOpa
pactBop pactBopa 00paboTkn HUCXOJHOTO OTalIOHHBINA PacTBOp | MeToauKa onpeAeIeHns TUTPa
HCXOIHOTO BEIIlECTBA
BEIIlECTBA
PukcaHan - 1 ammymna [lepenectu conepkUMo€e aMITyJibl B He nmposepsercs
MEpHYIO JIUTPOBYIO KOJIOY U
pa30aBUTh AUCTUIUIATOM JI0 METKU
CepHas 0,1 u. CepHas kucnora - 2,8 M B MepHyro auTpOBYIO KONIOY, 0,1 H. pacTBOD 20 ma 0,1 H. pactBopa Na,CO3
KHCIIOTa XUMHUYECKH YUCTas, 3aMOJIHEHHYIO 0 OJOBUHBI Na,COj (puxcanan) | (wru Na,HBO3) pa3zdaButs 1o
IJIOTHOCTH 1,84 JUCTHILIATOM, BIUTh 2,8 Ma HySO, u | wim 0,1 H. pacTBOp 100 M1 AUCTHILIIATOM U
paszbaButh auctuiatoM 1o metkn | Na,HBO; (dukcanan) TUTPOBATh KUCJIOTOM B
MIPUCYTCTBUH METHJIOPAHXKA /10
OpaHXeBOW OKPACKHU pacTBOpa
Dukcanan - 1 ammyna [Tepenectu conepKUMOE aMITyJIbI B He mposepsiercst
MEPHYIO JIUTPOBYIO KOJIOY H
pa30aBUTh AUCTHIUIATOM JI0 METKH
ComnstHast 0,1 n. CosstHast KUCJIOTa - 9,0 mn B MepHyT0 TUTPOBYIO KOJOY BIUTH 9 0,1 H. pacTBOp 20 mx 0,1 H. pactBopa Na,CO3
KHCITOTa XUMHUYCCKH YUCTAs, v HCI u paz6asuts auctmmisitom 10 | Na,CO; (pukcanan) | (mmm Na,HBOj3) pa3daButs 10
IUIOTHOCTH 1,19 METKH unu 0,1 H. pacTBOp 100 M3 TUCTUIIIATOM U
Na,HBO; (purcana) TUTPOBATh KUCIOTOH B
NPUCYTCTBHH METHIIOPAHXKA JI0
OpaHXeBOW OKPACKHU pacTBOpa
®dukcanan - 1 ammyna [lepenectu copepkuMoe aMITyJibl B He nposepsiercs
MEpHYIO JUTPOBYIO KOJIOY U
pa30aBUTh AUCTUIUIATOM JI0 METKH
Enxwii HaTp 0,1 u. Enxwuit Hatp - 45r PactBoputs HaBecky B HebombioMm | 0,1 u. pactBop HCl u | 20 mu 0,1 H. pactBopa NaOH,
XMMHUYECKH YNUCTHIN KOJIMYECTBE JUCTHILIATA, PACTBOP H,SO, pa30aBICHHOTO AUCTIIIISITOM JI0
MIEPEHECTH B MEPHYIO JTUTPOBYIO 100 mu1, TUTpOBATH C
KOJIOy 1 pa30aBUTh AUCTUILISATOM JI0 METWIOPaHXEM HIIH CO
METKH cMenIaHHbIM HHauKaTopom 0,1
H. pactBopoM HCI nu H,SO4 1o
W3MEHEHHs] OKPACKU
®ukcanan 0,1 H. - 1 ammyna Paz6asuts 0,1 H. pacTBOp He mpoBepsieTcst
JIICTHJUISITOM B JIBa pasa
Tpunon b 0,05 =. Tpunon b - 10T PacTBOpUTH HaBeCKy B cTakaHe 0,1 1. pacTBOp -
emkocThio 500-800 mut B muctwiuiite, | MgSO, (dhukcanan)
oTuapTpOBaTH, pacTBOp neperectu B| wim 0,1 H. pacTBOp
MEpHYIO JIUTPOBYIO KOJIOY U ZnS0O, (¢ukcanain)

pa36aBI/ITB JUCTUIIIIATOM OO0 METKH

pa3baBuTh




JUCTHIJUIATOM B 2 pa3a
(0,05 H. pacTBOD)
Hagecky 6,1625 r

MgSO,-7H,0 (nam
7,189
ZnS0O,4)pacTBOPUTH B
MEPHOM JIUTPOBOM

KOJIOE TUCTUILIATOM H
JIOBECTHU JI0 METKU
(0,05 H. pacTBOD)

20 v 0,05 1. pactBopa MgSQO,
wm ZnSO, pa3dasuts 1o 100 M
JUCTHIUIATOM, TOOABHUTh 5 MII
aMMHuagHoro OydepHoro
pacTBopa M 7 Kamneib
MHJIMKATOpa XpoMa TeMHO-
CHHETO U TUTPOBATh TPUIOHOM b
JIO TIEPEX0/1a OKPACKHU B CHHIOIO

Cepebpo 0,0282 n. Cepebpo a30THO- - 481 PacTBopuTh HaBeCKy B HEOOJIBILIOM NaCl xumuuecku | 10 mut 0,0282 1. pacteopa NaCl
a30THO-KHCIIOE KHCJI0€ XMMHYECKH KOJIMYECTBE AUCTUILIATA, PACTBOP YUCTBIH, JIOBECTH TUCTWIIATOM 10 100
YHCTOE MIEPEHECTH B MEPHYIO JINTPOBYIO BBICYIICHHBIH IPH | MJI, THTPOBATh B IIPUCYTCTBUH
KoJIOY M pa30aBUTh AUCTHILUIATOM 10 |Temreparype 120-150 | matu kamems K,CrO, pactBopom
METKHI °C. HaBecky 1,6486 T AgNO; o ycraHOBICHHS
pacTBOPHUTH B MEPHOH | YCTOMYMBOTO OypOTro OTTEHKA
JUTPOBOI KOIOE
JUCTHIUIATOM 1
JIOBECTHU 10 METKH
(0,0282 H. pacTBOp);
IIPUTOTOBJICHHBIN
pacTBOp COJEPIKUT B
1 mu 1 mr CI
Wupuroxkapmud|  Tutp no Wupuroxkapmun | U3Menpuurs B 0,5r Harpets HaBecky Ha BOJsSHON O6aHe B - -
KHCIIBIH KHCIIOPOY CTYTIKE dapdoporoii yarnike ¢ 4 M
0,02 mr/mi; KoHIeHTpupoBanHoi H,SO,4 mo
KHCJIOTHOCTB MIOJTHOTO PAaCTBOPEHUS, OCTOPOXKHO
0,1-0,2 H. pa30aBUTh AUCTHILIATOM 10 1 71,

BBIACPXKATh IATh-IIECTh JHEH,
oTQUIBTPOBATH
VCTaHOBUTB TUTP IO KUCIOPOLY

0,1 H. pacTBOp
KMnO, (¢pukcanan)
pazbaButh B 10 pa3

(0,01 . pacTBOp
KMnO4)

K 20 mi kucnoro pacteopa
WHIUrokapMuHa npudasuth 50
i guctriara, 10 mia H,SO,
(1-3) u turposats 0,01 H.
pactBopom KMnQO, 1o sxenrtoro
usera. Tutp pactBopa
ompenensercs mo Gopmyie

_V.0,08
220
0,01 =. pacTBOpA,

U3PacX0JJOBAaHHOTO Ha

T, ,rae V - o0beM




JIs ToNy4eHHs pacTBopa ¢ THTPOM
0,02 MT/MII OCHOBHO# pacTBOp
pa30aBISIOT AUCTUILUIITOM B

(T -0,02)W
0,02 "

00bEM KHCIIOTO MHUTOKapMHUHA, MJT

Omnpenenuts KUCIOTHOCTh PacTBOpa

COOTHOLICHUHU

eW -

0,1 . pactBop NaOH

tutpoBanue, Mi; 0,08 - Tutp
0,01 1. pactBopa KMnO, o
KHCJIOPOAY, MI/MIT

K 10 mu xucnoro pactBopa
nHAuToKapMuHa (¢ TTpoM 0,02
mr/mi O,) mpubaButh 50 M
JUCTHILIATA U TUTpoBaTh 0,1 H.
pactBopom NaOH ¢
WMHIIIKaTOPOM
(deHondrarenHOM; KHCIOTHOCTH
WHIUTOKapMUHA OIPeAeIsIeTCs

o hopmysie
V.01
K —T—0,0lv ,rz[eV

oowem 0,1 H. pactBopa NaOH,
H3PACXOIOBAHHOTO Ha

TUTPOBAHUE, MJI
WupuroxkapmuH| Illenognocts | Kucisrii pactBop - - [MpuroroButs 5 H. pactBop NH3, 0,1 . HCl wiu H,SO,4| [y npoBepKH MIETOYHOCTH
aMMUa4YHbIN 0,2 1. HWHJIUTOKapMHUHa paz6asuB 37,5 ma 25%-Horo WHJIUTOKapMUHOBOTO PacTBOpa K
pactBopa NH3 1o 100 mu 5 MJ1 aMMHaqyHOTO pacTBOpa
JUCTHIUISATOM. Pa30aBuUTh KUCITBII HHAUTOKapMUHA MPHOaBuThH 50
pacTBOp MHAWTOKApMHUHA 5 H. MJI JUCTHIIIATA, IBE KaIUIH
pactBopom NHj3 10 00bema CMEIIaHHOTO UHAMKATOPa U
(H+0,2)W turposats 0,1 H. pactBopom HCI
V= 5 ;rae W - obbem umu H,SO,4 1o mepexona cuneit
KHCJIOTO pAaCTBOPa MHINUTOKapMUHA, OKPACKH B QHONETOBYIO
MJT; H - KHCITOTHOCTD KUCJIOTO
pacTBOpa MHIUTOKapMUHA,
BEIpaKEHHAsI Yepe3 ero
HOpMabHOCTh; 0,2 - 3amanHas
HOPMAaJIFHOCTh aMMHAYHOT'O PacTBOPa
mo NH3
Crangaptasii | 100 mr/kr Fe¥* Keneso- Cymika B 0,8634 r PacTBopuTh HaBecky B MepHOI
pacTBop, aMMOHUITHBIE 9KCHKATOpPE JUTPOBOH KOJIOE AUCTHUILISITOM C




cojiepKaIui

KBacLbl pu nmobasienueM 20 it
HOH Kenesa NH;Fe(SOy), 12H,0| HOpMambsHOM KoHIteHTprupoBanuoit H,SO,, moBecTr
XMMHUYECKH YUCTHIE | TEMIeparype 00BEM pacTBOPaA 10 METKU
10 mr/xr Fe¥* - - - CraHmapTHBIA PacTBOP, COEPIKAIIII - -
100 mr/kr Fe**, pas6asuts B 10 pa3
[[{aBeneBas 0,1 n. PukcaHan - 1 ammymna Ilepenectu conepxuMoe OJHOU He nposepsiercs
KHCJIOTa aMITyJIbl B MEPHYIO JINTPOBYIO KOOy
1 pa30aBUTh AUCTWIIISATOM JI0
OTMETKH
0,01 n. 0,1 H. pacTBOD - - Paz6asuts 0,1 H. pactBop H,C,0, B He nposepsiercs
H 2C204 10 pa3
Ilepmanranar 0,1 n. ®dukcaHa - 1 ammyna | Ilepenectu copepxumoe | aMIyIbl B He nposepsiercs
KaJust MEpHYIO JIUTPOBYIO KOJIOY U
pa30aBUTh AUCTUIUIATOM JI0 METKU
0,01 n. 0,1 H. pacTBOp - - Paz6asuts 0,1 H. pactBop KMnO, B 0,01 u. pacTBOp 10 M 0,01 u. pactBopa H,C,04
KMnQO, 10 pa3 H,C,04 (u3 JIo0aBIseTCsS B KOJIOY TOCIe
(ukcanamna) OTIPEAEIICHNUS OKHCIIAEMOCTH H
tutpyercs 0,01 H. pacTBOpoM
KMnO,
CraHgapTHbII 100 mr/kr OHO3aMeILeHHBIN Cymika B 0,1433r PactBoputh HaBeCKy B MEpHOIl - -
pacTBop PO} KH,PO, xumudeckn | 3KkcukaTope JUTPOBOH KOJIOE U pa30aBUThH
tdbocdaror YHCTBIN HaJl CepHOM JUCTUIUISATOM JI0 METKH
KUCIIOTOM 24 4.
Cranpaptasiit | 100 mr/kr NH;| NH4Cl xumudeckun | Cyika npu 0,3147r PactBoputs HaBecky B H- - -
pactBOp YUCTBIN TEMIIEpaType KaTHOHMPOBAaHHOU BOJIE B MEPHOMU
XJIOPUCTOTO 110°C1-2 4 JIUTPOBOM Koube 110 1 11
aMMOHHUS 10 mr/kr - - -

100 Mr/KT CTaHAaPTHOTO pacTBOpa

NH; pa36asuts B 10 pa3




