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BBenenue

A30T - OIMH M3 OCHOBHBIX OMOreHHBIX DJE€MEHTOB, ABASIOMIUXCA
HE3AMEHHMBbIMU COCTABHBIMH YacTAMH TKaHEH NKOO0ro »kUBOro opraHusMa.

B npupoaHEIX BOJAAX a30T NPHUCYTCTBYET B BUIE ABYX OCHOBHBLIX IpYyNM - a3oTa
HCOPraHHMYECKUX COCAMHEHUM M a30Ta, BXOOAWIEr0 B COCTap OPraHHYECKHX
BeleCTB. B Boae TakXe MMEETCA PACTBOPEHHBIN MOJICKYJAPHBIH a30T, OAHAKO,
KOJTHMYECTBO €r0 HE3HAYUTENBHO.

Heopransueckue COCAUHEHHA a30Ta - HUTPHUTHI, HUTPAThl U HWOHLI aMMOHHA -
NPpUCYTCTBYIOT B BOoJAax IJlaBHbIM 00pa3oM B pacTBOpeHHOM BuIe. Oprannyeckune
a30TcoAcpxalllue BeEileCTBA B 3HAYUTENBHOH CTENEHH MOTYT HaxOAHWTCA B BHAE
B3BEILEHHBIX H KOJUIOMIAHBIX ¢opMm. CocTraB opraHM4eCKMX COEAMHEHHH asorTa,
NMPUCYTCTBYIOMIMX B BOJAX, BecbMa pa3dHoobOpaseH (IPOCTBIE U CHOXHbIE OCJIKH,
aMUHOKHCJIOTBI, aMHHBI, aMHJIbl, MOYEBUHA U AP.).

Conepxanue oblero a3ora B He3arpA3HEHHBIX TIPHPOAHBIX BOAAX 3aBUCHUT OT
creneHu Tpoduu BoaoeMa. B oaurorpodHBIX BOAOEMaX KOHIEHTpauusd a3ota
cocraenser 0,3-0,7 mr/am’ , mesorpodusix 0,7-1,3 mr/am’ , sstpodusix 0,8-2,0
MI/oM” .

McTouyHUKaMU NOCTYMJIEHHA a30Ta B NPHPOJAHBLIE BOJABI ABIAIOTCA: PA3JIOKEHUE
KJETOK OTMEPIIHX OPraHHu3MoOB, NPUXU3HEHHBIE BBIJENICHHS THAPOOHOHTOB,
aTMOoCdepHBle ocalku, ¢HuKcanus M3 BO3JAyXa B Pe3yJIbTaTE >XH3HEACATECIbHOCTH
a30TQHUKCHPYIOUIHX OakTepui. 3JHAUMTENABHOE KOJIMYECTBO a30Ta MOXET MNOoMnaaaTh
B BONOEMbl C OBITOBEIMH, CEJIbCKOXO3AHCTBEHHBIMHU U NMPOMBIIIJIEHHBIMH CTOYHEIMH
BOJAMU.

[TonuxeHHe comepKaHud COEIMHEHHH a30Ta B BOJOEMaX CBA3aHO, B OCHOBHOM,
¢ norpebaeHueM HX BOAHBIMHU pacTeHHIMH. HekoTopyrw pojies B 3TOM Hpolecce
HrpaeT NeHUTpUHKaUHi, T.€. IepeBOa CBA3aHHOro a30Ta B CBOOOIHOE COCTOsAHHE.

ConepxaHMe a3zoTa B TPUPOAHBIX BOJAX ABJAAECTCA OJAHUM H3 HOKasarejei
CAHUTAPHOI0 COCTOAHHUA BOAOeMa. 3HAYHUTEJILHOEC IOBBIUIEHUE KOHLECHTpPaLHH
a30Ta MPUBOJAMUT K 3BTpPOPUKALWK BOAHOIO 0ObEKTa H YXYALIEHHIO KaueCcTBa BOAHI.
CocTaB H COOTHOLIEHHE MHUHEPANbHBIX H OpraHMyecKkux ¢opM a3zoTa yKaswlBaer
Ha HamnpaBJiecHHWe M HHTCHCUBHOCTh OMOJIOTHUECKHX H OHMOXHMUUYECKUX TPOLECCOB,
NPpOTEKAUIUX B BOJOEME, B TOM WYHCJE MNPOLUECCOB CAMOOUMILEHHA. ITa
HHpOpMaui MoxXeT ObITh MCIOJB30BAHA HE TONLKO AJA OLEHKHU KadyecTBa BOIBI,
HO NpPH pEelIeHHH APYFHX BONPOCOB, HANpPHMEP, B YCTAHOBJIEHHUHM B3aHMOCBA3H
MEXIY NpoueccaMM XHU3HEACATEIbHOCTH BOJHBIX OpPraHU3MOB M XUMHUYECKHM

COCTABOM BOJABLI.
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PYKOBOAAIMIHUMU JOKYMEHT

METOJIUYECKHE YKA3ZAHUSA. METOJUKA BBIITOJHEHUSA
U3MEPEHUN MACCOBOU KOHIHEHTPAHHUHU OBHIEIO ABOTA B
BOJAAX POTOMETPUYECKUM METOJAOM NOCJE OKUCJEHUS

NEPCYJbB®PATOM KAJUSA

Hara BBeaenusa 01.07.95 r.

1 Ha3zHauenue M 001acTh NPHUMEHEHUS METOAHKH

Hacrosmuii pykoBOOdIInHii HOKYMEHT YCTAHaBJHUBACT (POTOMETPHUYECKYIO
METOJUKY BBLINOJTHEHMS H3MEPEHUH MacCOBOHM KOHLEHTpalUMH oOINero asora
B npob0ax NpUpPOAHBIX M OUMIIEHHBIX CTOYHBIX BoAa B amamnazode 0,05 -10,0
Mr/om° [Ipn ananu3ze 1113306 BOAbLl C MAacCOBOW KOHUEHTpalHue#d a3orTa,
npespimatome 10,0 Mr/am™ , HeoOXOIMMO COOTBETCTBYIOLIEEe pa3baBieHHE
npoObl BONO, HE cCoAeprKaleil COeAMHEHNH a3zoTa.

2 Hopmbl NMOrpemHOCTH M 3HAYECHHUN XAPAKTEPHCTHK NOrpPelIHOCTH
H3MEepPECHHA

B coorBerctBum ¢ TOCT 27384 HOpMB TNOrpemiHOCTH MNpH

BLINOJIHEHUH H3MepeHHil o0inero a3ora B NPHPOAHBIX BOJaxX B JHana3oHe
3 3

MaccoBbIX koHueHTpauuit 0,1 - 0,5 Mr/amM™ cocrasndawT £25 %, cBellie 0,5

Mr/,uM3 - +10 %. J[Jng CTOYHBIX BOA HOpMa MOrpeHiHOCTH B AMala3oHe
MacCOBBIX kKoHuUeHTpanuii 0,5 - 5,0 Ml“/,[lM3 cocrapiaser £25 %, ot 5,0 no 50
MI‘/,HM3 -+15 %, cBeiIIE 50 MI‘/I[MS -+10 %.

YCTaHOBJICHHBIEC [JIA HACTOAlEN METOAMKU 3HAUCHHUA XapaKTEePUCTHK
NOrpeHOCTH U €€ COCTABIAIOUIUX NPpUBEACHE] B Tabnuue 1.

[Ipn BhIMOAHEHMM  H3MepeHUH obmero aszora B mnpobax ¢ MaccoBoi
KoHUeHTpauuei cBblire 10,0 Mr/ay’ mocne cooTBETCTBYIOLIEro pazbaBieHHA
NOrpelIHOCTL  HU3MEPEHHUs  HE IpEBBIIIACT BEIMYHHBI A‘n, rae A -
MOrpeliHOCT, H3MEpPEHHUs KOHUEHTpauuu obmero asora B pa3daBICHHOH
npobe; n - crerneHb pazbasieHus.
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Tabnuua 1 - 3HaueHusa XapakTepUCTUK NOIPEIIHOCTH U e€ cocTarisomux (P=0,95)

——y

 Juana3soH Xapaﬁ"repucmxu COCTAB/AIOLIMX
H3MEpAEMBIX NOrpemHOCTH, ML/IM’ XapakTepuCTHKa
KOHUEHTpauuii CIy4afHOoIll, CHCTEMATUYECKOI NOrPEUIHOCTY,
obuiero azora, C, [) A Mr/mm’, A
3 ol A ¢
MT/IM
0,05- 10,00 0,0140,04 C 0,01+0,02 C 0,02+0,07 C

3 MeToa u3mepenus

Onpenenedue obinero a3ora OCHOBAaHO HA OKHCJIEHHH a30TCOAEpKaIHX
CocAuHeHull nepcyiabaToM Kaiusd IIPH HArpeBaHUHU B IIEJIOYHOHW cpeje B
pe3yjpTaTe 4ero asoT, COACPXKAIUMHCI B OPraHUYECKHX H HEOPraHH4YeCKHUX
COCIMHEHUAX, ITpeBpaulaeTca B HUTpaThl. Jlanee HUTPATHl BOCCTAHABINBAIOTCA
C MNOMOIIBID KaAMHEBOIO0 peAyKTopa IO HHUTPHTOB, a IlOoCliegHUE
ONMpPEAENIAIOTCA O HBETHOM peaKUHU ¢ peakTHUBOM | prcca GOTOMETPHUECKHUM
METOJOM.

OpraHdyeckuii a3oT onpeleasercs [0 pasHOCTH Mexay ofmum
CoAep)XaHHEeM a30Ta H CoJepXaHueM HeopraHuuyeckux ¢opM (HHTpPaATOB,
HUTPHUTOB, HOHOB aMMOHH ).

CteneHb npeBpallicHHA OpPraHH4ecKOro a3ora B HHUTPaThl B OCHOBHOM
coctansger 90 -100 %, 3a UCKIHOUEHHEM COENUHEHUH, coaepKallliX a30- HJIH
ruapaszorpynnsl (-N=N-; -N = N). CrteneHb OKHCJIEHUA UX A0 HUTPATOB HE
npessiaer 40 %, a ocrtanpHasg 4acThk NpeBpalnaeTcsd B ¢BOOOAHEIH a30T.

Mewmarmux BIMAHUA NpH GOTOMETPHYECKOM ONpEaeICHHH O0LIEero a3ora ¢
nepcyab(PaTHbIM OKHCIEHHEM HEe OOHapYXEHO.

4 CpeacrBa H3MepeHHi, BcnoMoratelibHble YCTpPOiicTBa, peakTHBbI,
MATEPHUAJIbI

4.1 CpeacrBa U3MepeHnil, BCIOMOTATENbHbBIE YCTPOICTRA

4.1.1 ®oroanexktpokonopumerp THna KPK-2, KOK-2mn (KO®K-3) no TV
3.3.1766, TY 3.3.1860 unm cuextpodotomerp tuna CP-46 (CP-26).
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4.1.2 Becsol ananuTnueckue 2 knacca roysoctd no 'OCT 24104.

4.1.3 Becol TexHuueckue rnabopatopHbie 4 xnacca ToyHocTH no ['OCT
24104 ¢ npeaenoM B3sBewmuBanua 200 r, 500 r.

4.1.4 pH-metp Tunma pH-150, pH-155 no TV 25-7410.003, TY 25-
7416.0171 nnu uovomep tuna AuuoH-210, AHnon-214.

4.1.5 Ulkad cymunpHplii obmenadopatopHoro Haznayenus no N'OCT 13474.

4.1.6 Hacoc BakyyMHbIA N11000ro TUIa.

4.1.7 Ilnutka »3snaeKkTpuUyYecKas C 3aKpbITOM COHpPAJIbIO H peryiupyeMoi
momHOCcThIO Harpesa 1o 'OCT 14919.

4.1.8 baHs BOAHO-ITHLEPHHOBAS.

4.1.9 Tepmomerp no 'OCT 29224 ¢ nuanazonom 0-150 °C - 1
4.1.10 Konbsl MepHble He HHXKe 2 Kiacca toudHoctu no [T'OCT 1770
BMECTUMOCTBIO: 100 cm” - 8
4.1.11 [Tunerku rpagyupoOBaHHBIC HE HMUXE 2 KJIacCa TOYHOCTH MO
TOCT 29227 BMECTHMOCTBIO: 2cm - 4
S5cm® - 2
10 c™m® - 2
4.1.12 [IuneTkn ¢ OOHOH OTMETKOM HE HHUXe 2 KJacca TOYHOCTH 110
TOCT 29169 BMecTHMOCTBIO: S5cM> - 2
10em® - 1
20 cm> - 1
25¢em> - 1
4.1.13 Hunuaapel Mepasie 1o ['OCT 1770 BMECTHMOCTEIO: 25 cM> - 2
100 cM® - 2
250 cm® - 1
500 cM> - 1
1000 cm” - 1
4.1.14 Konbsl koHudeckne wuaH 1nockogoHHele no [OCT 25336
BMECTUMOCTHIO 50 - 100 cm” - 7
4.1.15 Peaykrop (pHcyHOK 1) -1
4.1.16 Ilpobupku tumna Ill uau 12 mo 'OCT 25336 BricoToit 200 MM,
anamMerpoM 21 MM ¢ npobkaMH-X0JO0AUIBHUKAMH (PUCYHOK 2) - 7

4.1.17 Bopouku naboparopssie no ' OCT 25336 nuamerpom 5-6¢cm - 2
4.1.18 Ctakansl xumaueckue no FOCT 25336 BMecTuMocTbIO: 100 cM® - 2

250 cm> - 1
500 cm” - 1
1000 cm” - 1

3



PH 52.24.364-95

O
%ﬁ 30
o 16-18
S
N
O
™y
"Q-..*

_ ]
O
Qo

=i

Pucynok 1 —- Peaykrop



PJI 52.24.364-95

PucyHox 2 - [Ipobka-XxonoaunbHHuK

4.1.19 Crakanunky s B3emrnBanusa (Orokcewl) no N'OCT 25336 - 3

4.1.20 KonmoHKH CTEKjJAsHHbIE HOHOOOMEHHBIE C€ KpaHOM M HOpPHCTOMH
nminacTuHol BeICOTOM S50-70 cM uan OKOpEeTKH ¢ TMNpPAMBIM KpPaHOM
BMECTUMOCTBIO 50 ¢M” ¢ IIPOKAAAKON U3 CTEKJIOTKAHU HJIN CTEKJIOBATHI - 2

4.1.21 Cknsska ¢ TydycoM no I'OCT 25336 BMeCTUMOCTBIO 2-3 "

4.1.22 Konba ¢ Tydoycom (kon6a bynsena) no I'OCT 25336

4.1.23 Boponka ¢unsTpyromas ¢ nopuctoit maactuioi (nmop 160) no

T'OCT 25336
4.1.24 Tlanouka cTekJISHHAas

-1
-1
4.1.25 Jxcukarop no F'OCT 25336 -1
-1
-1

-1
-1

4.1.26 Yamwka gapdoporas no F'OCT 9147 nuamerpoMm 12 cM

4.1.27 llInatens nnacTMaccoOBhIN
4.1.28 VecrpoiictBo i ¢QUILTpOBaHHSA Npod ¢  HCMOJB30BaHHUEM

MeMOpaHHBIX UIH OYMaXHbIX GUIILTPOB.
JlonyckaeTcsa HCIOJB30BaHHE APYTHX THIIOB CPEACTB HU3MEPEHN, MOCYAbl U

BCIIOMOTaTeJNbHOr0 00OpynoBaHu, B TOM 4YHCJI€ HMMIOOPTHBIX, C
XapakTEpUCTHKAMHU HE XYX€, YEM y NPUBEACHHLIX B 4.1.

4.2 PeakTuBEl 1 MaTepUansbl

4.2.1 Moyesunano T OCT 6691, 4.n.a.
4.2.2 1, - neituun no TVY 6-09-1170, u.
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4.2.3 Kanuii HapgcepHokuchabiit (kanusa nepcynbndar) no F'OCT 4146, x.u.
WK 4Y.0.a., NIEPEKPUCTANIIH3IOBAHHBIN.

4.2.4 Xnopun ammonus no 'OCT 3773, u.n.a.

4.2.5 Harpus rtugpokcux mo 'OCT 4328, x.4. (AonycTtumMo 4.4.a) WM
Kanus ruapokeua no 'OCT 24363, y.n.a.

4.2.6 Cepnas kucnora no I'OCT 4204, 4.n.a.

4.2.7 Conauasa xkucnaorano 'OCT 3118, 4.1.a.

4.2.8 YkcycHas kucnoTta (easinas) no F'OCT 61, y.xn.a.

4.2.9 PeaktuB I'pucca mo TVY 6-09-3569, 4.m.a. wuad kucjaora
cyneanunoBas no I'OCT 5821, y.p.a. u l-radpTunamun nmo F'OCT 8827,
4./1.4.

4.2.10 Bona nuctunnupoadHas no ['OCT 6769.

4.2.11 Bona newoHupoBaHHaa (noaydyenue cMm. 6.1.12).

4.2.12 I'nuugepun no 'OCT 6259, .

4.2.13 ®unetpel MeMOpanndbie "Baagnnop MOA-MA", 0,45 mxM, o TV 6-
05-1903 unu gpyroro THNa, paBHOUECHHBIE IO XapaKTEPUCTUKAM HIH (HJILTPHI
OyMaxxHbie o0e330JieHHbIe "cHHAA NeHTa" o TY 6-09-1678.

4.2.14 OuneTpel OyMaxupie o6e330eHHbIe "Oenas nenTa"” no TY 6-09-1678.

4.2.15 Karuosut cunbHOKUCHOTHBIN KY-2 o ['OCT 20298, unu KPC-5n1-
T40 no TVY 6-09-10-829 nnu gpyroi, paBHOLCHHBIH MO XapaKTepUCTHKaM.

4.2.16 ABHOHHUT culbHOOCHOBHOK AB-17 unu APA-4n no TV 6-09-10-723
HJIH APYTro#, paBHOLCHHBIH 110 XapaKTEPUCTHKAM.

4.2.17 YuuBepcanbHad uHaukaropHad 6ymarano TY 6-09-1181.

JHonyckaeTcs HCNOAb30BaHHE PEaKTHBOB, MU3TOTOBJICHHBIX IIO APYroii
HOPMaTHBHO-TEXHHUUYECKON MOOKYMEHTAllUHM, B TOM WYMCJI€ HMIOPTHBIX, C
KBaJMduKanuel He HUXe yKa3aHHOil B 4.2.

4.3 JlonmonHutenbHoe o0DOpYHOBaHHE H peaKTHBHI HAJA HNOATOTOBKU
KaIMHEBOIo peAyKTOpa

4.3.1 UcTOYHHUK MOCTOAHHOIO TOKA JIIOOOr0 THUIA, MO3BOJAIOIMMNHK NOJYYHUTh
Hanps)>keHHne Ha siueiike 3B npu BenuunHe TOKa He MeHee 2A.
4.3.2 BonbTMmerp nocrosHHoro toka no I'OCT 8711, nosBongromuii

H3MEPUTH HampsaxeHue 3B.
4.3.3 Amnepmerp mnocrosHHoro Ttoka mno ['OCT 8711, nossoasrommii

H3MepUTh TOK 1 - 2 A.
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4.3.4 Konbnl mepubie no F'OCT 1770 sMmecTnMocThIO 250 cM # ] .

4.3.5 Ilunerka rpagyuposanHad no 'OCT 20292 BmecTUMOCTRIO 1 cM”.

4,3.6 Cocya CTEKNAHHBIN MJIH NIACTMACCOBBLIA BMECTHUMOCTBIO 2-3 ,[IM3
NUAMETPOM HE MeHee 15 cm.

4.3.7 CeuHuOBas niaacTtuHka miuomaasio 80-100 cM

4.3.8 KagmMuit Mertannuueckuii no TY 6-09-3095, cnnasjieHHBIIT B BHIe
[AJIOUKU.

4.3.9 Cynsdat kaamusa o OCT 4456, u.n.a.

4.2.10 Kanusa sutpar o I'OCT 4217, 4.4.a.

4.3.11 Hutput natpus no I'OCT 4197, y.x1.a.

4.3.12 Cynsdar meaun neurarngpar no 'OCT 4165, u.xn.a.

2

S OT6op n xpanenne npod

Or6op npo6 npounssoaar B coorseTcTBUU ¢ ['OCT 17.1.5.05 B ckndgHku
BMeCTHMOCTHIO (,25-0,3 )1M3 . YcrpolictBo aas otlopa npod U CKIAHKH
TPHXABl ONONAacCKUBAOT oTOHpaeMoii Boaoi. OTobpaHHyI0 NMpody PUALTPYIOT
yepe3 MeMOpaHHHIM ¢Guiastp ¢ pasmepom nop 0,45 MkM. MeMOpaHHBIE
GUIbTPHI IEPER YHOTPEOJCHHUEM OUHIIAIOT ABYX- TPEXKPATHBIM KHUIMAYCHUEM
B TeucHHe 15-20 munyr B 100 oM NEHOHNUPOBAHHONW BOABI. YUCTBIC QUIBTPHI
XpaHAT B IJIOTHO 3aKpbITOM O10kce. Ilpn oTcyrcTBUM MeMOpaHHEIX QUIIBTPOB
JOIYCTHMO HCHOJIb30BaTh OyMakHbIe 00e330eHHbIe QUIbTPH "CHUHAA JIeHTa".
[Ipn punsTpoBaHuM depe3 n1000H GUALTP NEPBYO NOPUHUIO PHIBTpA CIEAYET
oTOpocuTs. B CBA3M ¢ TEM, UYTO COEAUHEHUA a30Ta OUOXUMHUYECKH
HeyCTOHYUBEI, NpoOy clenyeT aHaJIM3UPOBATHh B TeUeHUE CYTOK. dnutenbHoe
XpaHEHHE  BO3MOXHO  TPH  3aMOPaXUBaAHWMH  NPOOHI. [1pobsl,
3aKOHCEPBUPOBAHHbBIE CEpHOU KHUCHOTOH (1 cM” pactBopa H; SO4 (1:1) Ha 1
m’ BOIbI), MOXKHO XPaHHUTh 3-5 JIHEH B NPOXJaJHOM MECTE.

6. IloaAroroBka K BbINMOJHEHHIO H3MepPEeHHH

6.1 IlpuroToBnesue pacTBOpOB U PpEaAKTHUBOB

6.1.1 PacTtBop nepcynsdara kanus

4 v rnepcyiabdara Kaing (NePEeKPUCTANIIU3IOBAHHOIO NpH HEOOXOAUMOCTH)

pactBopAloT B 100 cm Tenno#t (t1° = 40-45 °C) neHMOHUMpPOBAHHON  BOJBLI.
PacTBop XpaHAT He OoJiee HeenU B TEMHON CKJIAHKE B MIPOXNAAHOM MECTE
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(HO He B XOJIOAMJIBHHKE).
[lepekpucrannusauua nepcyibdara Kanus. 70 r comu pactBopswoT B 350

cM> Harpetoid g0 Temnepatyphl 65 °C ngeHoHupoBaHHONW Boabl. Ilpu
HeoOXoauMocTu OBbICTPO  QUILTPYIOT Yepe3 HEMmJIoTHBIR 00e33oneHHbIl
Oymaxubiit punpTp. OXxnaxnaroT B 60aHe cO NbAOM. BrinaBuine KpHCTAJIb]
GUIBTPYIOT Yepe3 CTECKJISHHBIA (QUIBTP NOA BaKyyMOM M BLICYLIMBAIOT B
BaKyyM-3KCHKATOpE HJIU OOBIYHOM 3KCHKAaTOpe HaJd KOHUEHTPHPOBAaHHOM
cepHOil KHCnoTod. XpaHAT BBICYUIEHHBIH Mpenapar B MNOTHO 3aKphITOM
CKJIIAHKE M3 TEMHOTIO CTEKJIA.

6.1.2 PacTBOp ruApOKCHU A HATPUA HIH Kauud, 1,5 MOJIL/,I[MS

15 r ruapokcuna Harpus uiad 21 r rHApoKcHAa Kanua pactBopsaioT B 250
CM3 NEMOHUPORaHHON BOALI. XPaHAT B IOJIMITUIICHOBOM NOCYy/e.

6.1.3 Pacteop xjiopHAa aMMOHHS, 5 r/am’

5 r xnopuna aMMOHHSA PacTBOpPAIOT B | > IUCTAIIJIKPOBAHHON BOABI.
PacTBop ycToiiuuB B T€YeHHE O MEC.

6.1.4 PacTtBop peakthBa I pucca
[IpurotoBjseyne U3 roTOBOro Iipenapara. . B 01okce B3BEMIMBAIOT HA

TeXHU4Yyeckux Becax 10 r cyxoro, pacTeproro B CTynkKe H0o OIHOPOIHOM
Macchl peakTHBa I'pucca u pactsopawT ero B 100 cm 12 % pacTBopa
YKCYCHOM KHCIOTH. PacTBop QuibTpyloT yepes 6yMaxHslii Gpunprp. XpaHAaT
B CKJIIHKE M3 TEMHOIO CTEKJIa C IPUTEPTOH UM NMOJHITHICHOBOH mnpobxoii B
XOoNoAuNbHHKe He Oojnee Hepend. IIpM KOMHaATHOH TemMneparype DONYCTHMO

XpaHeHue He fonee 2 CYTOK.

[IpuroroBnenue U3 1-HadpTHIaMKUHA U CYNbGAHUAOBON KHUCIIOTEHL.
PactBop cynpdaHuUIOBON KHCIOTH. B3BElIMBAIOT Ha TEXHHYECKMX Becax

2,0 r cynb(paHuIOBON KHCJIOTHE H pacTBOpAIOT €€ B 300 cM” 12 % pacTBopa
YKCYCHOM KHCHoThl. {1 yCKOpeHHs pacTBOpeHHMs CMECH MOXHO CJIerKa
MogorpeTs B ropsadeil Bolle. PacTBOp YCTONYMB B TeYeHHE HECKOJIBLKMX
MeCsALeB NMPU XpaHECHUH B TEMHOM MECTE.

PacTteop 1-HadTunamuna. B Orokxce B3sewusaior 0,1 r l-HadpTHnamuna,
PACTBOPAIOT €ro B HECKOJBKHX KamjafdX JIeOAsHOW YKCYCHOM KMCIOTHI,
nobasisot 150 CM3 12 % pacTBOpa YKCYCHOM KHUCJIOTBI H INlepeMEIINUBAIOT.
PactBop (HABTPYIOT H XpaHAT B TEMHOH CKIAHKE B IPOXJALHOM MECTE HeE
bonee mecsua.

PacTBop peakTuBa I'pucca rotosart, cMewinBas paBHble 00beMBbl pacTBOPOB
cynbaHMIOBOM KHWCHOTHE U 1-HagTuiaMuHa. PacTBop HCNONB3yIOT B JEHD

MPUTOTOBJIEHHUA.
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6.1.5 PacTtBOp YKCYCHOH KUCIOTHI, 12 %

K 440 cm” AUCTUILTHPOBAHHON BOABI npunusalT 60 cM” JleasHO YKCYCHOH
KHCJIOThI U TIEpeMEMHBAIOT. XPaHAT B CKAAHKE C IPUTEPTOH NPOOKOIA.

6.1.6 PacTtBOp cepHoit kucaoTsl, 0,05 MOIII:./J:[M3

2.8 cm KOHUEHTPUPOBAHHONH  CEPHOM  KHUCJIOTBHI  pacTBOpAIOT B |
am° AHCTUIIIMPOBAHHON BOIBI.

6.1.7 PactBop cepHo#i kucnoTsl, 0,025 MONB/AM”

K 250 cm’ cepHo#t kucaotrbel 0,05 Monb/iM>  mo6GaBnsioT 250  cm®
OAACTHINIUPOBAHHON BOAB! H NEPEMELINBAIOT.

6.1.8 PactBop ruapookuaa HaTpus, | MOIIL/I[M3

40 r ruApOOKCHAA HATPHA PaCTBOPAIOT B 1 IM AHMCTHJUIMPOBAHHON BOXEI.

6.1.9 PacTBOp cCONAHON KUCOTHI, | MOJIB/IM”

84 oM’ KOHILIEHTPUPOBAHHON CONAHONH KHMCIOTHl pacTBopsaroT B 920 oM
OUCTHJIMPOBAHHOH BOIEI

6.1.10 IloaroroBka xOJIOHKH ¢ KATHOHUTOM K paboTe

CyXyio CMONY BBIJEPKHBAIOT B IAUCTUJIMPOBAHHOH BOJAEe B  TCYEHHE
CYTOK, MOMENUaloT B HOHOOOMEHHYIO KOJIOHKY Ha BBICOTY OKO0Jio 50U cM, cnend
3a paBHOMEPHBEIM pacrnpeneneHueM cMoJjibl B kojioHke. [Ilocne atoro cmony
"TpeHUpyT"' mnponyckas nocieposarensHo no 100 oM pacTBOpa CONSHOHU
KUCIOTHI, IUCTHIIJIMPOBAHHON BOALI, pacTBOpa rHAPOKCHAA HATPHUA U BHOBB
AUCTUIINUPOBAHHON Boabl. CKOPOCTH NPONYCKAHUA PACTBOPOB MpumMepHo 1-2
Kallih B CEKYHAY LUK o6pabotku cmonsl noeToparwT 8-10 pas. Ilocne atoro
nponyckawoT 100 cM® pacTBOpa COJAHOH KHCJIOTBHI U IPOMBIBAIOT CMOJY
OJUCTHIIUPOBAaHHONM Boao no pH 6 mno yHuBepCcalbHOH HHIAHKATOPHOH
bymare.

Perenepanuioo KaTHOHMTA OCYUIECTBIAIOT, NMponyckas 4yepe3 KojnoHky 100
cM” pacTBOpa CONSAHOM KHCIOTH | MOJIL/JlMS M 3aTeéM INpPOMBIBas ¢e€
TUCTUJNTUPOBAHHOH BOJOH.

6.1.11 IloaroroBka KOJIOHKH ¢ aHHOHUTOM Kk paboTte

CyXyro cMony BBIAEPXHMBAIOT B JUCTHIJIMPOBAHHOHN BOJI€ B TE€YEHHE CYTOK,
[IOMELal0T B HOHOOOMEHHYI KOJIOHKY Ha BBICOTY OKoOJio 50 cM, creas 3a
pPaBHOMEpPHBIM pacnpelcieHueM CMOJibi B KoloHKe. [locne aToro cmony
"TpeHUpyioT", nponyckas mnociaegosatenpHo no 100 M pacTBopa
rUAPOKCHUAA HATPpUA, JUCTUIJIMPOBAHHON BOIBI, pacCTBOPa COJIHOHN KUCIIOTHI H
BHOBb AUCTHWJIIHMpPOBaAHHON Boapl. (CKOpocTe MNPONYCKaHHUSA PpPacTBOPOB
npuMepno 1-2 kariu B cexynay. Linkn oOpaboTkm cMonbl noBTOpAaIOT §-10
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pa3. 3akaHuuBalT 00paboTky CMOJIBI PacTBOPOM THAPOKCHAA HATpHUA U
MPOMbLIBAIOT OHCTHIIIMpOBaHHOM Bonoi a0 pH 7 no yuuBepcansHoit 6ymare.

PereHepaiiiio aHUHOHHUTA OCYIWXECTBIAIOT, pponyckas 4epe3s Kojionky 100
cM' pacTBopa THAPOKCHAA Hartpua | MOJB/IM° H 3aTeM [IpOMBIBaA €e€
JAMCTHILIIHPOBAHHON BOJOH.

6.1.12 [Tonyyenue JeMOHHPOBAHHON BOOHI

JHAns nonyyeHus JASeUMOHUPOBAHHON BOAbI COOHpPArOT YCTAHOBKY, CXeMa
KOTOPOIl H300pakeHa Ha PUCVHKE 3.

\ 7
)

! 2
L

TR
b
AT -. 3
il
1 - cxnagHka ¢ JUCTHAJNIHPOBAHHOM Bojdo#; 2 - TMJIaCTUKOBBIE
COeAMHUTENbHbIC TPYOKHU; 3 - CKISHKA C I€EHOHHPOBAHHOMU BOJOM; 4 -

KONTOHKA C KATUOHUTOM;, 5 - KOJIOHKa ¢ aHHOHHUTOM.

Pucynok 3 - CxemMa ycTaHOBKH AJid J€HOHUPOBAHUA BOLBI

10



PJI 52.24.364-95

Kononku npumepHo Ha 1/2 BbICOTBI 3aMONHAIOT AUCTHINIMPOBAHHON BOJNON
U noOaBIAIOT B HUX KAaTHOHUT HAM aHUOHHUT, Tak, 4YTOOBI HE OCTaBaAlOCH
BO3AYLIHBIX MNy3LIpbKOB. Ilo Mepe HEOOXOaMMOCTH H30BLITOK BOAbI CIHBAKOT
H3 KONOHKH. [locne 3amonHeHUs KOJMOHOK MX COSAMHAIOT, KakK NMOKa3aHO Ha
cxeme. Jlnd nonyyeHUs AEUOHUPOBAHHOW BOABl AUCTUINUPOBAHHYK BOIY
NpO-NYCKalOT 4epe3 KOJOHKY ¢ aHHOHUTOM, a 3areM KaTHOHUTOM CO
CKOpPOCThIO 1-2 Kannu B CEKYHAY.

6.1.13 BoanHo-rnuuepruHOBas CMECH

] yacTe rmauneprHa CMEIIHUBAIOT € 2 YaCTSIMHU AUCTHIUIUPOBAHHON BOJBI.

6.2 Iloaroroska BOAHO-IIMLUEpHUHOBON Oanu

B kayectBe ©0aHH MOXET HCHOJb30BaThCA NI000I1 MeTamIHMYEeCKHH coCy]
BeIcCOTOH okono 20 ¢M ¢ IJIOTHO 3akphiBalolieicsa KpbIIIKON. B Kkpblllike
BLIPE3al0T OTBEPCTHA [JIA YCTAaHOBKM NpoOHpok M TepMoMeTpa. JlHamertp
OTBEPCTHH MOJKEH KaKk MOXHO 0o0jiee TO4YHO COOTBETCTBOBATh HHAMETPY
NpoOHPOK JJIA NpedOTBpPAlUCHUsS 3HAYHTECNbHOIO HUCNApEeHHs BOoAbl M3 OaHH.
ITpobupku ycTranoBieHHBIe B GaHe, NOJKHBI BBICTYNATh HalA KpHIIIKON He
b6osee, yeM Ha 2 cM.

KonnuecTBo oTBEPCTHI 3aBUCHT OT AMaMeTpa 0aHH, HO UX AOIXKHO OBITH He
meHee 7. Ha aHo 0aHu clenyeT NOJOXHTH METANIMYECKYK CETKY HIIH
NOACTaBKY C OTBEpPCTUAMU NPOU3BOJILHOIO pasmepa. Ecium creHkH cocyna
TOHKUE, [Ji1 yMEHBIICHHMS TEMNOOOMEHa CHapyXHK €ro cieayeT MNOKPHIThH
cioeM acbecrta. baHs 3anonHseTCd BOAHO-IIIMUEPHHOBOM CMECHIO Ha BHICOTY
14 - 16 cM ¥ ycTaHaBNUMBAETCA Ha 3IEKTPONIUTKY MolHocThio 0,8-1 kBT.

Temneparypa Oanu nocje 3akunanusg goaxHa O6p1Te 103-104 °C. Ecnm
TeMmneparypa HHUXe TpeOyeMoi BeNUYHHBI, B CMeChb cleAyeT H00aBUTH
TNULEPUH, B MPOTHBHOM cjyuae - pa30aBuTh Boaoil. B npouecce kuneHus 3a
cdeT HeOoNbIIOro HMCMapeHHWs BOJAbI TeMIlepatypa OaHM MOXET NMOBHIIAThCSA
Ha 1-2 °C. Ilepen BrINnOJHEHUEM aHANU3a cleayrolleil cepun B 6aHIO Cieayer
J00aBUTL OUCTUINNPOBAHHYIO BOAY OO0 INEPBOHAYAJIBHOrO YpPOBHA H
NPOBEPUTH TEMIIEPATYPY KHIICHHUA.

Jns HarpeBaHUM NpOOUPOK BMECTO BOAHO-TJIMLUEPHUHOBON OaHH MOXET
HCIIONb30BaThCA TEPMOCTAT, [IO3BOJIAIOIIMH YCTAaHOBUTh He0OXOIMMYIO
TeEMNeparypy U o0ecneydTh pPAaBHOMEpHOE HarpeBaHHe JXHIKOCTH B
npodOupkax.

11
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6.3 IloaroroBxa KaAMHEBOro peAyYKTOpa

6.3.1 PacTBOp cynndara meau

10 r cynedara meau pacteopstoT B 0,5 am’ OUCTUJITMPOBAHHON BOJBI.

6.3.2 PacTtBOp cyiabdara kanMud

400 r cyiabdara xaaMHs pacTBOPAIOT B | M’ OUCTUIIJIMPOBAHHOI BOAB! M
noBoaAT pH moiyuyeHHOro pacrBopa 40 2 IO YHUBEpPCANbHOH MHIHKATOPHOM
OyMmare ¢ NOMOUILIO CEPHONH KHCOTHI.

6.3.3 PacTtBOp conaHo#t kucaotkl, 0,05 MOJIB/OM>

4.4 oM KOHUSHTPUPOBAHHON COJIAHOM KMCJIOTH MNPHUAHBAIOT K 1 M
OUCTUNTTHPOBAHHON BOAK M NEPEMEIIHBAIOT.

6.3.4 PacTBOp HUTpaTa Kanusa ¢ KOHLUEeHTpauuei azora 250 MI/aM°

B3BemnBaror Ha aHanuTHyeckux Becax 0,4510 r mHuTpara Kaiuud,
BBICYIIEHHOTrO npeaBaputensbyo npu 110 °C, KOMM4YEeCTBEHHO NEPEHOCAT €ro B
MEpPHYIO KO0y BMecTHMOCThIO 250 cM® H pPacTBOPAIOT B JUCTUAIHPOBAHHOM
BOJE.

PacTBOp XpaHAT B TEMHOI, IJIOTHO 3aKpBITOH CKIIsSHKE HE Donee 6 Mmec.

6.3.5 PacTBop HUTpHTA HATPHA C KOHLEHTpauuei azora 250 MI"/IIM3

BiBemnBaroT Ha aHaauTHYeckux Becax 0,3079 r HHUTpUTA HaTpHA,
BRICYIIEHHOTO npeasaputenbHo npu 105 °C, KONUUYECTBEHHO NEPEHOCAT €ro
B MEPHYIO KOOy BMECTUMOCTEHIO 250 cM® W pacTBOPAIOT B
OUCTUINUpOBaHHON Bome. OO6BeM pacTBopa MOBOAAT A0 METKHM Ha Kojibe H
nepeMemnBaoT. PacTBop XpaHAT B TEMHOM, TUJIOTHO 3aKpBITOM CKIITHKE NpHU
3-5 °C He Oomee 1 mec.

6.3.6 IlonyueHne MEIKOKPHCTAIMYECKOTO0 KaaMUs 3JIEKTPONHTHYECKUM
NyTeM

Jna npoBeneHHA OSIEKTpOJu3a COOMparOT YCTAHOBKY IO CXeMe,
[IPUBCACHHON HA PUCYHKe 4.

BricoTa 3A€KTpONUTa B COCyAe NOJKHA OBITH He MeHee 12 ¢M, pacCTosgHHE
MEXIY 3fekTponamMmu He MeHee 8-10 oM, HaNpAXKCHUE Ha sAYeiike
yctaHaBauBalwwT 3 B npu cune Ttoka B nmenm 1,2 -1,8 A. Cuna Toka
pEryjJupyeTcs riyOMHOH mnorpyxkeHus KaamMHeBOH nanodku. Bo usbexaHue
3aMBIKaHHUA 3JIEKTPOABI HE JOJDKHBI KAacaThCa AHA H CTEHOK 3JIEKTPOIHU3Epa.

Obpasywuecs B npouecce 3NEKTPOJIN3a KPHCTAIB COOMpAIOT
I1acTMACCOBBIM HITNIaTeNleM HemoCpeACTBeHHO ¢ Karoxa. He  caenyer
AONYCKaTh, 4YTOOBl KpHCTalaNbl CKaMJMBAJNIUCh Ha JHe cocyda. J[Hus

NpeaoTBPAIEHHUA OKUCICHUA KPHCTAIUIBI KaAMHUA XPaHAT 1OA BOIOA.

3
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1 - ACTOYHHK MOCTOSHHOTIO TOKA; 2 - IEPEMEHHOE CONPOTURJICHUE;

3 - amnepMmetrp; 4 - BOJBTMETP; S5 - aHoA (KaaMmMueBas ImajloykKa,
OMEUleHHass B MEUIOYeK M3 Mapnd MY HENJOTHOH TKaHH); 6 — Karond
(CBMHILOBas mjacThuHa); 7 - COCYA ¢ pacTBOPOM cylib(dara KaxMus.

Pucynok 4 - CxeMa yCTaHOBKH AJid NONYYEHUS KAAMUA 3NEKTPOANIOM

HanpHeleMy H3MENpYeHMIO KaAMUN NoABEpraTh HE CIACAYET.

BMecTO CBMHIIOBOTO KaTOda MOXHO B3STh KaAMHEBYIO Nanouky. B 3Tom
cny4yae crnenyeT o043aTeNbHO IMOCTAaBUTh CTEKIAHHYIO MJACTHHY MEXIY
3MEKTpOJaMH, T.K. o00pa3yloliMecs Ha KaToA€ KPHCTalbl BBITATMBAIOTCHA MO
HallpaBJleHUIO K aHoxy. BeIxox kaaMus ONH30K K TEOPETUYECKOMY W
COCTaBNAET OKOJIO 2 T/A 4.

BMmecTo 3JEeKTpPONIHUTHYECKOTO KaIMHsd MOXHO HCHOONB30BAaTh TaKXe
KaiMUEBbi€¢ ONUJIKHU,  IONYUEHHBIE M3MENbYCHUEM KaJIMHEBOH TaJIOUKHU
rpyOBIM HAaNmKWJIBHHUKOM HJIM NUIOH C KPpYNHbIMU 3yObAMH. Pasmep omuok

JNOJIKEeH OBITH OKOJNO 1 MM.
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6.3.7 OMeOgHeHHe KaAMHUA

120 r u3MenpYEHHOro KaIMug ODOMellaldT B CTakaH BMECTUMOCTHIO |
M’ , IpoMEIBatoT 300 oM pactBopa congHo# kucaotsl 0,05 MONIL/IM” , 3aTeM
OAUCTUINUPOBAHHON Bopoi u 3anusart S00 oM pacTBOpa cyinb(ara Meau.
ITepememuraoT 10 obecuBedyuBaHUA pacTBROopa cyiaedara wmenu. llocne
OMEINHEHUA KaJAMMH cleayeT TINATENBbHO OTMbITh JHCTHINHPOBAHHOW BOAOH
OT MEJIKUX YacTHUl, HEe OCaXIAIOWHXCA B TeUeHHE 2-3 € NOC/ie HHTEHCHBHOIO
nepeMellHBaHUA KPUCTANIIOB OMEAHEHHOTO KaAMHA B CTaKaHe ¢ BOOO#H .

6.3.8 IloaroToBka KaAMHEBOTO PEAYKTOPa

OMEIHEHHBI KaAMUH MEepeHOCAT B PEAYKTOP, 3aMOJHEHHBIH AMCTHIIIHNPO
BaHHOM BOJAOH, cileAsd 3a TeM, YTOOB OH pPaBHOMEPHO pacnpenesnsjics Io
KOJIOHKE, 6€3 NMYCTOT ¥ BO3JAYIIHBIX ITY3bIPLKOB.

[Tocne 3anojiHeHHUA  peayKTopa  OMEJIHEHHBIM KaIMHEM HeoOXOOUMO
NpONycTUTh yepes peaykrop 1,0 -2,0 > CTaOMIU3NPYIOLIETO pacTBopa
C colepXxXaHuemM HUTpaTrHoro asora 0,2 MI/am° . Jins ero npuroToBjieHUd B
MEPHYIO KOJIOY BMECTUMOCTHIO | am> momemaioT 0.8 oM pacTBOpa HUTpPATA
KajJusa ¢ KOHIeHTpauuei azora 250 Mr/am> , Job6apnsior 20 cm” pacTBopa
Xnopuga aMMOHHA, MOOBOAAT MAUCTHU/UIMPOBAHHOM BOAOM JHO METKH H
NepeEMELINBAIOT.

JANg KaXJoro BHOBb NOATOTOBJICHHOIO peayKTOpa cileNyeT YCTAaHOBHTH
ONTUMAJIBHYIO CKOPOCTb IponyckaHus npobswl. Jlns atoro 6epyr no 100 cM”
CTaOUNIH3UPYIOIIEIr0  pacTBoOpa M IIPONYCKAIOT €ro 4epe3 peaykrop ¢
pa3JIHYHOHN CKOpPOCTHIO (B MHTepBajie oT 8§ no 14 CM3/MHH). IlepBpie 60-65
cm’ pacTBOpa, NpOoUIeHIIero yepes peAykTop oTOpachiBaIOT, nocneayomue 25
cM> OTOUpPalT B KOHHYECKYIO Konby, aobasnsior 1,5 cm” peakTupa [ pucca u
yepe3 40 MUH H3MEPAIOT ONTHYECKYIO TUUIOTHOCTH. ONTHMANbHON ABIAETCA
CKOPOCTh, NPHU KOTOPOIl onTUYeCKasd NI0THOCTh pacTBOpa MakCHMaJibHa.

Hna onpeneneHUs CTEIEHU BOCCTAHOBIICHUSA PEAYKTOpPA CIENYET CPABHUTH
ONITHYECKYIO MJIOTHOCTH PacTBOpa, MOJYYEHHOTIO NPH NPONYCKaHUHU ero yepes
PEAYKTOP € ONTUMAaNbHOH CKOPOCTBK, C ONTHYECKOU MIOTHOCTHIO pacTBOpa
C KOHUEHTpauue HUutputHoro asora 0,2 MI‘/I[M3 kK 25 oM KOTOPOTrO
no6asnedo 1,5 oM° peaktuBa I'pucca. [Jljia npuroToBiieHHd pacTBopa ¢
KOHLUECHTpauued HUTpUTHOro asora 0,2 MF/,I[M3 0,8 cM” pacTBOpa HUTpPHTA
HaTpua ¢ KOHLeHTpauuei asora 250 MI/AM® MOMEUAIOT B MEPHVIO KOJ0Y
BMECTHUMOCTHIO | ,uM3, JOBOOAT N0 METKH IMUCTHUJUINPOBAHHOW BOJAOH WM

NCPpEMECIUHUBAIOT.
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[IpH HeoOXOAUMOCTH ClleAYyeT IIPOBECTH ONpeaeneHHe X0JOoCcToil npobsl H

BBECTH NONPaBKy Ha COAEPKaHHE HUTPATOB B AUCTHIINIHPOBAHHOH BOJE.

Crtenenup BoccraHoBieHus (%) paBHa A(NO; )JA(NO, )-100, riae
A(NO3) B  A(NO3y) - onTHYeCKHe IUIOTHOCTH CTaHAAPTHBIX pacTBOPOB
HUTpaTa W HUTPUTA, 3a BBIUETOM TIOTJIOLIEHHUS XOJOCTO# TNPOOHI.
Y IOBNEeTBOPUTENbHBIM  CUHTAETCA  PEAYKTOp, Yy  KOTOPOTO  CTENEHb
BOCCTaHOBJNEHHUA npeBuimaeT 90 %.

[Ipy nmaneHMW CTeneHW BOCCTAHOBICHHA DPeAyKTOpa cileayeT KaaAMUH U3
KOJIOHKH IlepEeHeCTH B CTaKkaH ¥ NPOMBITH 300 em” pacTBOpa CONAHON KHUCIOTHI
¢ koHueHtpauue 0,05 MOJ‘IB/I_[MS, 3aTEM OTMBITH KaJMUHA OT MEJKHX YaCTHII
(KaKk 3TO ONMCAHO BBILIE) AUCTHIUIMPOBAHHON Boao#. IIpoMbiBaHHE KaaAMHA
cleyeT NMPOBOAUTH A0 TEX NMOp, IOKa BOAA Hax HUM Mociie B30aJITBIBAaHUA HE
OCTAHETCA COBEPUICHHO MPO3payHOM.

OTMBITHIH KagMHil 3arpyxaloT B PEeAYKTOp U BHOBB NPOBEPAIOT CTENEHB
BOCCTaHOBJeHMs. Eciu ykazaHHad NpoLEdypa HE HNPUBEAECT K IOBBILIEHHUIO
CTENEHH BOCCTAHOBIEHUA, KOJOHKY CJEAYET 3allOJIHUTL CBEXEU NopuHeH
OMEAHEHHOI0 KaJgMHUsl.

[TponomKuTENBLHOCTE paboOTH KaJAMHEBOrO PeAyKTOpa 3aBHCUT OT COCTaBa
aHAJIH3UPYEMOM BOIBI K MOXKET JOCTHraTh HECKOJIBKHUX COTEH TIPoo.

6.4 Ilpurorosnenne rpaiynpoBOYHOI0 pacTBopa

[panyupoBOYHHI pacTBOp, aTTECTOBAHHBIN 10 Npoueaype NPUTOTOBJIEHH,
roToBAT U3 MO4YeBUHBI U D,L-neiiinHa

ITorpemHocty, o0OycioBleHHAsA pouenypoi IIPUTOTOBJICHUA
rpaAyYMpOBOYHOro pacrsopa, He mnpeBbimaiT 1,5 % OTHOCHTENBHO
IIPHIIHCAHHOTO 3HAYEHHUA MacCOBOH KOHLEHTpauuu obuiero asora.

3
6.4.1 PactBop MoueBHHbI, S00 Mr/amM™ asora
0,1077 r MOouYeBHHBI, NpPEeABAPHTENBHO BBLICYIIEHHOH B TedeHHE | 4 mpwH

105 °C, pacTBOpAIOT B AEHMOHMPOBAHHOH BOJE, MNEPEHOCAT B MEPHYIO KOJIOY
BMecTUMOCThIO 100 CM3, HOBOASAT OO0 METKM IOCHOHHPOBAHHOII BOJNOH M
nepeMeniuBaoT.

6.4.2 PacTBop Mo4eBuHEI, 100 MI/AM° a30Ta

20 cMm” pacTBOpa MOYEBHMHH C KOHHeHT};aHHeﬁ 500 MI/AM® [OMELLIOT B
MepHYIO Konby BMmectuMocThio 100 cM”,  pnoBoaAT 00BEM OO0 METKH
NEeHOHUPOBAHHOHN BOJAOH U NEPEMECUINBAIOT.
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6.4.3 Pacteop D,L-neitunna. 100 MI‘/JIM3 a30Ta

0,0944 r D,L-neitunna pactBopsioT B 5 cM” pacTBOpa TMAPOKCHAA HATPUS
wnu Kanus 1,5 Mons/am’ MEPEHOCIT B MEPHYIO KOJIOYy BMecTUMOCTHIO 100
CM”, JOBOZAT 06BEM 10 METKH NCHOHUPOBAHHON BOJION M NEpEMELIHBAIOT.

PactBopel MoueBHHBI U D,L-nefiluga XpaHAT B TEMHBIX CK/ASHKAX C
NpUIIKMGOBaHHBIMU MPpoOKaMHU B TedeHHE | MeC npi KOMHATHO#H TeMIeparype
U 10 3 MeC B XONoAUNLHUKE.

6.4.4 I“fanyﬂposoqnmﬁ pacTBOp

5,0 eMm™ pactBopa D,L-nefiuuna wum 35,0 cM” pacTBOpa MOYEBHHBI C
KoHUueHtpauueit 100 MI/IM® MOMELAOT B MEPHYIO K0J0y BMecTUMOCThIO 100
CMB, OOBORAT JO METKU NCHOHHUPOBAHHONH BOAOH M NEpeEMEUIUBAIOT.

MaccoBas kOHHEHTpauus obuiero azora B TrpaiyHpPOBOYHOM pacTBOpE
paBHa 10,0 Mr/am°. PacTBOp UCNONL3YIOT B I€Hb NPUTOTOBJIEHUA.

6.5 YcTaHOBIEHHE rPaJyHpOBOYHON 3aBUCUMOCTH

B npobupku, nBaxkapl NPOMBITHIE NEHMOHHPOBAHHONH BOAOI, nmomelramT 0;
0,5; 1,0; 1,5;2,0;2,5; 3,0 cm® rpafiyHpOBOYHOIO pacTBopa U AOBOAAT 00bEM
NpOoOEI B kaxjaon npobupke no 10 cM” JEeHOHUPOBAHHOH BOLOIA.
ConepxaHue obmero azora B mnpobax cocraBHT cootBercTBeHHO (; 0,005;
0,010; 0,015; 0,020; 0,025 u 0,030 Mr. Jlanee BBITIONHAIOT BCE OlNEpailuH,
ONMUCAHHEIE B pa3aene 8.

I'panyMpOBOYHYKO  3aBUCHMMOCTHL  YCTAHABJIMBAIOT B  KOOpAHHAaTax:
coliep)XaHue a30Ta B npole, Mr - onruueckas IUIOTHOCTH rpaduyeckd HIH
pacCcYUTHIBAIOT METOJOM HAUMEHbLIIMX KBaApaToOB.

['panyupoBOUYHYIO 3aBUCUMOCTL YCTAHABAMBAIOT HE pexe | pa3a B Kpaprtal
H, B 00A3aTeIbHOM II0psAlKe, IIpU HCINONL30BAaHMHM HOBOH NapTUH
nepcyyippara Kanus M peakTuBa I'pucca, nubo 3aMeHE H3IMEPUTEIBHOTO
npudopa.

7 YcaoBHMA BbINOJHEHHN H3IMEPEeHHUH

B nomeieHun, rie BHINONHAIOT UIMEpPEHUs 00LIEro a3ora, He chenyeT
[NpOBOANTL PabOTEI, CBI3aHHbLIC C IPUMEHECHHUEM pPacTBOPOB aMMHaKa U ApYrux
JIETY4YHX COCAUHEHHUH a30Ta.

16



PJI 52.24.364-95

8 BoinoJiHeHne H3MepeHn il

[IpoOUpPKM INA CKATAHHA B NMPOOKH-XONOAMNBHHKU ABaXAbl NMPOMBIBAIOT
NEVMOHHUPOBAHHOW BOAOW M NMOMEILAIOT B HUX AUKBOTY (2 - 25 CM3) npoObI
BOoAbl, coaepxamyw He 6omee 0,030 Mr aszora. PexkomeHayemsbiii oObeM
aNTUKBOTHI MPH Pa3InYHON KOHIIEHTPALHY a30Ta NpUBEACH B Tabauue 2.

Tabauuna 2 - Pekomenayemeliii 06beM npobsl BOJbl 1t (OTOMETPUYECKOTO
U3MepeHus odllero asora

KoHueHTpauus 0,05-0,3 0,3-0.5 0,5-2,0 2,0-5,0 5,0-10,0
azoTa, MI/om°

O6beM NpobbI cM” 25 20 10 5 2

Iob6asisaioT 3 M pacTBopa nepcyibdara kanus u 1,5 cM” pacrBopa
TUAPOKCUAA HATpUA HIU Kaausg. 3akpelBalOT HOpodupku npodkamu-
XOJIOAUJIBHUKAMH, 3alOJIHEHHBIMH OUCTUINMPOBAHHOMN BOJOM, W HEMEANEHHO
NOMEUIAIOT B KHOAUIYIO BOJHO-TIMUEPHHOBYK 6OaHi0. OOHOBpPEMEHHO C
KaxA0i cepueit npod® mpoBoasT aHaiuH3 XOJOCTOM mnpobnl. s 3Toro B
NpoOUPKY NOMEIAT 3 M’ pacTBopa nepcyinsdara kaausa u 1,5 cM” pacTBOp
rHAPOKCUIA HATpHs MIH KaJlud M TAKXKeE CTABAT B OaHIO. Y pOBEHb XHIKOCTH
B 0aHe AO0JI’KeH OBLITh BhILIE YPOBHS XKUAKOCTH B IpoOHpKax HE MECHEE YeM Ha 2
cMm. Temneparypa 6aHu, u3MepeHHasa 4depes 15 MHUH nocie YCTAHOBKH B Hee
npodupokK, noaxHa 66Tk 104 £1 °C.

Yepes 40-45 mun (He 6onee) npoOUPKU BEHIHUMAIOT M3 OaHM U OXJIaXAA3MOT.
CopepXUMOe Kaxaod NpoOMpPKM KOJIMYECTBEHHO TEPEeHOCAT B CTakaH
BMeCTUMOCThIO 100 CM3, NpeABapUTEIbHO CHOJOCHYB NPOOKU-XONOAUIBHUKH
HeOONBIINM KOJIMYECTBOM AHUCTHILIMPOBAHHON Boabl, AoBodAT pH mpobwl Io
7-8 pactBOpoM cepHOil KUCIOTHI (0,05 MOMB/IM> C HOMOLIBIO pH-Mmerpa. Tlpu
oTcyTcTBUM  pH-MmeTpa  mgonycTUMO  HCNOJB30BaAHHE  YHUBEpPCalbHOM
WHAWKaTOpHOW Oymaru. Ilpu ananuse CUIBHO MHHEPATH30BAaHHBIX Ipod
06pa3yioTcs OOMNBHBIE OCaJIKH THAPOKCUIOB METAJIOB, HE PACTBOPAIOMIUXCH
npu poBeaenun pH po BenuuuHnl 7-8§. B TakoM cnydae HeoOXOgHUMO
NoAKHUCIUTE Npoby no pH 2-3, a 3aTeM HelTpaIu30BaTh pacTBOPOM IIETIOYH.
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Konn4yecTBEHHO NEPEHOCAT pacTBOP B MEPHYIO KonbOy, BMecTUMOCThIO 100
cM”,  A0GaBAIOT 2 oM pacTBOpPAa XNOpHIAAa aMMOHUA, NOBOAAT N0 METKH
AACTUNIIHPOBAHHOM BOJ O, [epEMELinBaloOT U [OponyckKawT Yepes
KaAMUEBLI pEAYKTOP C OMNTHUMajlbHOM CKOpOCTbIO  gobaBnsas npoly
nopuuamMu no 20 - 25 M. ITepBrie 60-65 cM” NpoObl, npouleamIne yepes
PEAYKTOP, OTOpACHIBAIOT, CHNEAYIOLIYIO NOpUHUHIO pacTBopa (25 CM3) OTOHpaIOT

3
B HUAKUHAP BMECTUMOCTRIO 25 c¢m™. [lpeaBaputenbHo NHAKMHAP
OMOJIACKUBAKOT TEM X€ PACTBOPOM.
M3 upuauHapa MnOepeHoOCAT pacTBOp B CYXYIO KOHUYECKYIO 28187

MJOCKOJAOHHYIO KOJIOY, HeMellleHHO Ao0aBafroT 1,5 cM” pacTBOpa peakTHBa
I'pucca u nepememinBaioT. Hepes 40 MUHYT U3MEPAIOT ONITHYECKYIO NJIIOTHOCTh
Ha  (OTOBNEKTPOKOJIOpUMETpPE €  3€ACHBIM  CRETOPUNALTPOM MM
cnekTpodoToMeTpe NpH JIHHE BOAHB 520 HM B K0oBeTax JIHHON | ¢cM npoTHB
AVCTUJUIMPOBAHHONK BOABLI. ONTHYECKYId  TIUIOTHOCTB XOJIOCTOTO OIIBITA
BEIYUTAIOT U3 ONTHYECKOH NJIOTHOCTH Npood.

Ilocne nponyckannsa kaxnoii cepum npod KOJIOHKY cneayeTr npoMeiTh 20
oM pacTBopa cepHOM kucnoTe 0,025 1».44:::111,/;.[1\:13 , 3aTeéM IUCTUNITUPOBAHHOM
Boa0# (80 - 100 cm”).

Ecin npu MuHepanu3auuu npob6 oOpasyercs Oenblit ocalok, He
pACTBOPAIOIIHACA MNpH NOAKHCICHHUH, nocjie HeHTpanulanuu mnpody
GUNLTPYIOT uepe3 ©0€330NbHBIN  QUIBTP, TMPEABAPUTENILHO TPOMBITHIN
AUCTUILIUPOBAHHOH BOAOH, B MepHyKw Kkonby smecTuMocTerd 100 CM3,
CTaKaHYHK H (QUIABTP NPOMBIBAKOT AHCTUIJIMDOBAHHOK BOAOH, cobupas
NPOMBIBHBIE BOABI B TY € MEpPHYI Koaby, n0o0aBidrOT 2 cM” XJIOPUCTOTO
AMMOHHS, NOBOAAT 00bEM O METKH BOJAOH M Jajiee NPOBOAAT ONpelesieHUe
KaK OIIMCAaHO Bhilie.

IIpn ananuse cnnbnosaryﬂsﬁeﬂﬂmx Bon (XIIK > 50 mr/am’ % ciaenyeT
no0aBUTE B Hpody 5 cMm™ pacTtBopa nepcyiab¢ara Kaaus U 2 ¢cM~ pacTBopa
[I[€JI0YH. AHANTOTMYHO BHINOJNIHAOT aHAIH3 X0JOCTOH HPOOBKI.

9 Boiunciaenue pe3yjibTATOB H3IMEpPennii

MaccoByio KOHLEHTpaLHl0 OOIIero azora B aHAIU3UpPYEMOH npode BOIBI
PacCUYUTHIBAIOT MO POPMYIIE:

C.t V b
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rae C - MaccoBasd KOHLEHTpALUA o0LIero a3ora B aHaAIU3HPYEMOH BOJiE,
Mr/ﬂM3 :
a - colepxaHue odilero azora B npode, HalJEHHOE MO
rpaAyUPOBOUHONH 3aBHCHUMOCTH, MT;
V - 006bemM npoObl, B3ATHIN 4JIs aHANN3a, cM”.

PesynpTar uU3MepeHHs B  IOOKYMEHTax, IMpPEeAYCMATPHUBAIOIIUX  €ro
HCIIOJIb30Bal e, NPEACTABIAIOT B BUAE:

C, £ A, MI"/I.IM3 (P=0,95), (2)

rae A - xapaxkTepuCTHKa NOTPEIIHOCTH U3MEPEHU AN NJAHHON MaccoBOM
KOHILeHTpanuu obiero azora (Ttabnumna 1).

HucneHHele 3HAYEHHS pe3yabTara MU3MEpEHHSA JOJKHBI OKaHYMBATHLCHA
U poH TOro ke pa3pAanaa, YTo U 3HAUYCHHUA XapaKTEPUCTHKH MOTPEIIHOCTH.

10 KoHTpoOJL MOrpeniHOCTH H3MEpPEeHH H

OnepaTUBHBIH KOHTPOJIb NOTPELIHOCTUA MPOBOIAT 110 BOCHPOU3BOJAUMOCTH
pe3yJbTaTOB oOIIpeJelieHus of0lero asora B IMOBTOPHEIX paboyux npobdax
BOAKl. IlepuoanyHOCTL KOHTPOJIA - HE MEHee ONHOM KOHTpOJbHOH Ha 15-20
pabouux npo6 3a nepuod, B TEUYCHHUE KOTOPOro YCJIOBUS NPOBENCHHUA aHAIU3A
HEU3MEHHBI.

st npoBeaeHHA  KOHTPOJIA BBINONHAKT H3MepeHue o0liero asora B
OCHOBHON H KOHTpoOJbHOI npode. MHTEepBan Mexay aHalu30M OCHOBHOH H
KOHTPOJNBHON NpoOBl JONXKEH COCTaBNATh OT | 10 3 AHEN.

Pe3zynpTaT KOHTPOJA NPU3HAIOT YIOBJICTBOPUTENLHBIM, €CIH PacXOXKICHHUE
pe3ylbTaToB OCHOBHOIO (Cyx;) Hu koHTpoapHOro (Cy) wu3MepeHHs He
npeBbiliaeT HopMaTuBa KOHTpoJA (Ky):

Cxl" Cx2 I <K (3)

HopMaTuB KOHTpOJIA pacCYUTHIBAIOT MO QopMmylie:

KB = 2,77 g(A) (P=0,95), (4)
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rae o(A)- XapakTepUCTHKA CAy4YalHON COCTAaBJIAIOINEN NOTPEIIHOCTH A

MacCOBOIl KOHUEHTpalHy o0 Ero a30Ta, paCCUYHTaHHOH 110
popmyne (Cy+ Co)/2 (rabnuua l).

[1pun npeBbilIeHNY HOPMAaTHBA MPOBOAAT NOBTOPHOE ONpPEAECIEHNE 00LIero
a3oTa B KOHTpOJABbHOHM npoOe. Ilpm NOBTOpPHOM MNpeBBLILIEHHW HOPMATHUBA

BBIACHAIOT NPUYHHBI, NIPUBOJAINNE K HEYNOBIETBOPUTENBPHBIM pe3ylbTaTaM H
VCTPAHSAIOT UX.

11 TpeGoBanun GezonacHocTH

11.1 Ilpu BrIMOJIHEHHNU U3MepEeHHIl MacCOBOH KOHUEHTpauuu obuero asora
B Inpodax npupoaHBIX H OYHINEHHBIX CTOYHBIX BOJ cobm0ogaroT TpeboBaHMA
be3omnacHOCTH, YycTaHOBJIeHHBIe B "IIpaBuiax mo TeXHHKe 0€30MacHOCTH IpHU
NpOuU3BOACTBEe HaOmoaenuii m pabor Ha cern [ockomruapomera”, JI.,
['unpomereousnar, 1983, wmum B "THNOBOH HHCTPYKHHH II0 TEXHHUKE
0e30MacHOCTH s rHApOXHMMHYECKUX naboparopuil ciyx6 PockomBona”, M.,
1995.

11.2 IIo creneHu BO3ACHCTBHA HA OPraHU3IM BpEIHEIE BELUECTBRA,
UCIIONb3YEMbIE IPH BHINONHEHHWHU ONMpPEREHeHu, oTHOCATC K 1, 2, 3 KnaccaM
onacuocTu o 'OCT 12.1.007.

11.3 Coaepxxanpe WMCHoONb3yeMBIX BpPeAHBbIX BelIECTB B BO3jayXe paboueh
30HBl HE€ JOJXXKHO IpEeBHIATh YCTAHOBJIEHHBIX MNpPERAEIBHO JAONYCTHMBIX
KoHUeHTpauui B coorBeTcTBHH ¢ TOCT 12.1.005

12 Tpe6oBanusa K KBajJu(dUKaAUHH OlepaTOpPOB
K BhinmonHeHH1o u3MepeHnit 1 ob6paboTke UX pe3ynbTaToB IOIMYCKAKOTCA

JUlla €O CpeaHUM npodeccHoHaNbHBIM O0pa3oBaHHEM, HMEKIIHE CTax
paboThl B J1abopaTopunl He MeHee 6 MeCAlleB, OCBOMBLIHE METOAUKY aHalU3A.

13 3aTpaTnl Bpemeny HA npoBeAeHUe aHAIH3A
Ha noarorosurensHeie paboThl TpedyeTcs:

HAa TOATOTOBKY U pereHepaluul® HOHOOOMEHHBIX KOJOHOK As
NMONYyYEeHUs1 AEHOHHPOBaHHON BOJABI B ol - 24 4yel. -4;
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- Ha MOATOTOBKY U pereHepanunio KaAMHEBOro peaykTopa B rojg - 16 uen.-y
npu o6beme pabdbot no 300 npob 3a roxg u 20 yen.-y - 6onee 300 npoob;
- Ha IPUTrOTOBJIEHHE PACTBOPOB U PEAKTHROB B I'of - 25 yen.-y;
- Ha YCTAHOBJICHHE TpaAyHMpPOBOUYHOH 3aBUCHUMOCTH - 3,6 yen. -y.
Ha BoinonHeHue onpeneneHus oduero a3ora Tpedyercs:
- B eAUHHUYHOMH npobe - 2,0 yen. -4.;
- B cepum u3 10 npob - 5,5 gen. -y.
3aTpaThl BpeME€HM Ha NOATOTOBKY NOCYIBl BKJIIOYEHbI B 3aTPaThHl BpEMEHHU

Ha NpoOBeJeHHUE aHAIHN3a.
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DPEJEPAJIBHAA COAYXBA POCCHH 11O '’MAPOMETEOPOJIOT'HH
1 MOHUTOPHUHTY OKPYXAIOHIEH CPEIDbI

TMAPOXUMUNUYECKHHN UHCTUTYT

CBUIAETEJBCTBO N 13
00 arrectanuy MBHU

METOJUKA BBITIOJIHEHUS U3MEPEHUM wMaccoBoii KOHLEHTpaLMH O6ILEro
a3oTa B BoAax (POTOMETPHUECKHM METOLNOM IOCJIE OKHUCACHHA NepcyibpaToM Kasug.

OCHOBAHA Ha oOkHCRNeHHH a30TCoJepKalUMX COeAHHEHHI nepcyabdaToM KaaHsi
MMpyd HarpeéBaHMM B LIENOYHON cpele B pe3yabTaTe 4Yero as3or, CoJAcpKalHicA B
OpraHH4Ye€CKHX M HEOPraHUyeCKMX COEAMHEHHAX, IpeBpauiaercs B HHUTpaThl. Jlanee
HUTPATEl BOCCTAHABIIMBAKTCA C MOMOIIBIO KAaAMHEBOro peaykropa 0 HHTPHTOB, a
BOCIICAHHE ONpEelensioTcd no UBETHOM peakuuu ¢ peakTuBoM [ prcca GoTOMETpHYECKHM
METOIOM.

PA3PABOTAHA T'napoxumMuueckuM HHCTUTYTOM.

PET JIAMEHTHPOBAHA B PJ] 52.24.364-95.

ATTECTOBAHA B coorBerctBun ¢ TOCT P 8.563 (I'OCT 8.010).

ATTECTALIUS nposenena  I'MApOXMMHMYECKHMM  MHCTHTYTOM  HAa OCHOBAHMH
pe3ynbTaTOB IKCNEPUMEHTANBHEIX HccaenoBaHuit B 1984 r., M MeTpONOrH4ecKoi
3KCIEPTH3LI MaTepuanos B 1995 r.

B pesynbTate atrectaunn MBU ycTanoBneHo:

1. MBH COOTBETCTBYET NMpeRbABNAEMbIM K HEH METPOJIOTMYECKHM TPEeOOBAHHAM U
obsnanaeT ciaeayroliMMU OCHOBHBIMHY METPOJIONMYECKUMH XapakTePUCTHKAMU:

3HavyeHHsd XapaKTEePUCTUK MOTPEWIHOCTH U €€ cocTtapnaromux (P=0,95)

HuamnazoH XapaKTepHCTHKH cocmanﬂmmux
N3MEPAEMBIX OrpELIHOCTH, MI/AM’ XapakTepHcTHKa
KOHUEHTpaLHiA cnyanHOH, CHUCTEMATHUYECKOH NOTPEIHOCTH,
obuero azora,C, [ - A Mr/om”, A
3 ol A ‘
Mr/aMm ]
0,05- 10,00 0,01+0,04 C 0,01+0,02C 0,02+0,07C

__1"..'11“#“

‘h-\.

2. OnepaTHBHBIY mmponb notpeqfﬁiocm M3MEpPEHUH NMPOBOIAT B COOTBETCTBUH C
pasnenom 10 P71 $2:24. 364-95 ; f::;*a
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