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BBeaenne

Aszor - OAHH H3 OCHOBHBLIX 0uOreHHBX ANEMEHTOR, ABRAKOIIMXCA
HE3aMEHHMBIMY COCTABHBIMH YacTAMM TKaHCH o6ore XuBoro OpraHuaMa.

B npHpoaHEIX BOAAX a30T NPHCYTCTBYET B BHAE ABYX OCHOBHLIX TPYNN - a30Ta
HEOPraHHYCCKUX COCOMHEHMA M a3oTa, BXOAANIETO B COCTAB OPTraHHYCCKHX
BellecTB. B Bome Takke HMEETCH PACTBOPCHHLIR MONCKYNAPHHIN 430T, OXHAKO,
KONMYECTBO €00 HEIHAYHTENRHO.

Heoprannqccxﬂe COCIHHCHHA a30Ta - HHTPHTHl, HUTPpATH H HOHEI aMMOHHA -
APHCYTCTBYIOT B BoAax IABHHIM 00pa3oMm B pacTBOpEHHOM Bmle. Oprannueckue
a30TCOACPKANHE BEIICCTEA B 3HAYMTENBHOA CTENEeHH MOTYT HaXOAHTCA B BHAC
B3BEWEHHHX HW KOUIOHAHHX ¢opm. COCTaB OpradmyeckMX CoejAMHeHuWi# a3oTa,
APHCYTCTBYIOIMMX B BOAaX, BeChbMa pazHooOpasen (MpOCTHE H cnoxuue GeNKH,
AMHHOKHC/OTH, aMHHBI, AMHJIH, MOYEBHHA H JP.).

Copepxatine o61ero a3loTa B He3arpA3HEHHEIX NPHPOXHWX BOAAX 3aBMCHT OT
cTeneHd TpodHH Boaoema. B oMHroTpodHEIX BOJOEMAX KOHILECHTpalHs a3oTa
cocraenaer 0,3-0,7 mr/am’ » Mezorpodurx 0,7-1,3 Mr}’m\a3 ,» osTpodunx 0,8-2,0
mr/an’

HcerouHUKAMH NOCTYNACHHS a30Ta B NPHPOAHLIE BOABI ABIRIOTCA: PasNoOKEHHE
KJIETOK OTMEPHINX OpraHH3IMOB, NPHXNIHCHHHC BHACNCHHS TAAPobHOHTOB,
aTMOChepHBle OCafKkH, (PMKCARHA K3 BO3AYXAa B PE3yALTATE XHIHEACATENLHOCTH
230THHKCHPYIWOINX OakTepuil. 3HauWTeAbHOE KOIHYECTBO A30TA MOXKET NOMAAATH
B BOJIOEMB] C OBITOBLIMH, CENBCKOX031HCTBCHHBIMH Y NPOMBILIACHHLMH CTOUHEIMH
BOJaMHU.

IMTounxenne conepkanHud COeTUREHUHA a30Ta B BOJOEMAX CBA3aHO, B OCHOBHOM,
¢ notpeGreHHeM HX BOXHBIMM pacTeHMAMH. Hekortopylo poas B aToM mpotiecce
HIpaeT ACHBTPUDHKALMA, T.€. NePEBO] CRA3AHHOTO a30Ta B CROGOAHOE CoCcTOAHMUE.

Conepkanue a30Ta B NPHPOAHLIX BOZAX SBIAETCA OAHHM W3 nNokasareneit
CaHMUTApPHOTO COCTORHHUR BOJAOEMA. 3HauNTENILHOE WOBHIUIEHHE KOHUEHTPALHHK
230Ta DPUBOJAMT K SBTPOUKaUHM BOAHOTO OOBEKTA K YXYAIIEHHK KAUECTBA BOABI.
CocTaR H COOTHOMICHAE MHUHCPANBLHBIX H OpraHMyeckux G$opM a3oTa yKa3pieaer
H3 HANMPABACHHC U HHTCHCHBHOCTH OHONOTHYSCKHX H OHOXHMHYECKUX npoueccos,
NpOTEKAOUMX B BOJAOEME, B TOM 9HCAe MpPOUECCOB CAMOOUMINEHMA. ITa
HupopMauua MoxeT ONTh HCHONBIOBAHA HE TONLKO ANA OLEHKH KAYecTBa BOAMI,
HO TNPH PCLUEHHH APYTHX BONPOCOB, HanpuMep, B YCTAHOBACHHH B3AHMOCBA3N
MEXAY TNPOUCCCAMH KH3HEACATENHPHOCTH BOAHBLIX OPraHW3MOB H XHMHMECKHM
COCTaBOM BOMBI.
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PYKOBOASAUWMHN ZOKYMEHT

METOAHYECKHE YKA3ZAHHA. METOJAHKA BBIIIGJHEHHMA
H3MEPEHNA MACCOBON KOHHEHTPANHHK OBLUIENQ A3OTA B
BOAAX ®POTOMETPHHYECKHNM METOAOM IIOCJIE OKHCJIIEHHA

MEPCYIbB®ATOM KAJNHA

JHara eeegenna 01.07.95 r.
1 Hasuattense H 06aacrs DpEMeHeHHS MEeTOAHKH

Hacrosmuii pyROBOOAWEAN AOKYMEHT YCTaHABIHBACT (POTOMETPUHECKYIO
METOAUKY BHINOJHECHHA H3MEPEHHIE MacCOBOH KOHLEHTpanHH ofmiero asora
B npoGax NpUPOAHEIX M OYMIMSHHHX CTOYHLX BOA B Amanasone 0,05 -10,0
mr/me” . [Ipn aHanuse n?oﬁ BOmSl ¢ MAcCOBONW KOHUCHTpauWedl a3ora,
npepsnnaomed 10,0 Mr/aM” , HeoBXOAMMO COOTBeTCTBYlOMIEe pasbapiexrnc
npoGst Bomoii, He coAcpKamelt coeEHEHRH a30Ta.

2 HOPMH NOTPeIIHOCTH B JHAYICHHA XAPAKTEPHCTHK NOTpemAOCTH
HIMEPpCHHA

B cooreercteAr ¢ T['OCT 27384 mopMH DnOrpemiHocTR npH
BHINOAHEHHH M3MepeRH#l ofilero a30Ta B NPHPOAHHX BOAAX B AHMANA30HE
MACCOBBIX KOHueHtpaumii 0,1 - 0,5 Ml‘/}ll(3 cocTaBIAOT *#25 %, ceume 0,5
Mr/oM® - 10 %. Jlng CTOYEBIX BOA HOpMa TIOTPEHIHOCTH B AHanazoHe
MACCOBBIX KOHUeHTpauu# 0,5 - 550 Mrfm.{3 cocrtapnager =25 %, ot 5,0 ao 50
mriom’ - 15 %, cBbiitie 50 mr/aM” - =10 %.

YcTanoBleHHHE AId  HAcTORINEH METOAMKM 3HAYCRMA XapaKTepHCTHK
OOTPEemBOCTH M €€ COCTABAAIONHX NpHBEACHK B Tabnuue 1.

ITpu emmonHeHME  M3McpeHuH ofbwero asora B Opofax ¢ MaccoBoif
koHuenTpanrel ceume 10,0 Mr/ay’ mocne cooreeTcTBYIOmEro pazbapneHns
HOTPEIHOCT:  A3MEPeHHd  HE NpeBHIIAeT BeNHYMHB A, rae A -
NOTrpeMTHOCTE M3MEPEHHA KOHLUEHTpauuy obmiero asora s pasbasneHHOMH
npobe; n - cremeHb pazbaBaeHnd.
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Tatnyuna 1 - 3HameHK XaPAKTEPHCTHK NOTPEIIHOCTY H o cocTarniomKux  (P=0,95)

Juanazon XapakTepHCTHRH COCTARNAIOMAX
HIMEPACMRIX TIOrPEHIHOCTH, ME/aM XapaxTepHCTHKA
KoOHueHTpauuh cayiaiiHof, CHCTEMATHHECKOH ROTPeNINeCTH,
obmero az01a, C, R A. Mr/mM’, A
me/nm’ '7[ )
0,05-10,00 0,01+0,04C 0,01+0,02C 0,02+0,07C

3 MeTton m3Mepenns

Onpenenenue o6mero a30Ta OCHOBaHO HA OKHCICHHH d30TCOREPXAMMAX
coenuncHul nepeysn(aToM KaMHA NpH HArpeBaHHE B WIENOYHOH cpejie B
PesynpTATE HEro 830T, COAEPNAMMACH B OPraHHYeCKHX M HEOPraHM4ecKHX
COSIHHEeHHAX, NPeBPaaeTCa B RUTPATH. Jlanee HUTPATH BOCCTAHABINBAOTCA
C TOMONIBIO KAQAMMCBOTO peAYKTOpa IO HHTPHTOB, 2 nocieaHue
OMPCACNAIOTCE IO HBETHOH peakuHy ¢ peakTHBOM ['pHcca HOTOMETPRUSCKAM
METOAOM.

Opranmueckuft asor oupefendercs 1Mo pasHOCTH Mexay ofimum
COAEpHAaHHEM a30Ta H CONACpKaWHeM HeopraHuveckux ¢opMm (HHTpATOB,
HUTPHTOB, HOHOB aMMOHMA).

CrencHb TpeBpalieHHs Oprann4eckoro azora B HHTPATH B OCHOBHOM
coctarnser 90 -100 %, 3a #cKIOYCHAEM COSNUHEEMH, COACPKALAX A30- HAH
runpasorpynnb (-N=N-; -N =N). Crenent oOKHCICHHS ¥X A0 HATPATOB HE
npespimaer 40 %, a ocTansHag 9acth NpeBpamaeTcs B ¢pofoAHEN a30T.

Memaromux rnusaanif npu GoTOMETPHISCKOM ORpeaeneHuH ofero a3oTa ¢
nepcynbPaTHNM OKACACHHEM He 00HAPYXKERO.

4 CpeacTsa Himepenuii, BCHOMOTATELALIE YCTPOHCTBS, PeAKTHBBI,
MATePHAI

4.1 Cpepcrsa usMepennit, BCIOMOTATENbANE YOTPOUCTRA

4.1.1 DoroznexTporonopumerp THna KPK-2, KOK-2mMn (KOK-3) no TV
3.3.1766, TY 3.3.1860 unu cmextpodoTomerp THna CP-46 (CP-26),
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4.1.2 BecHl aHanuTHHYECKHe 2 Kiacca Touroctd no FOCT 24104.

4.1.3 Becst Texuudeckue naGopatoprele 4 xnacca ToyHocTH no 'OCT
24104 ¢ npenenomM e3sewinsadus 200 r, 500 r.

4.1.4 pH-merp tuna pH-150, pH-155 nmo TVY 25-7410.003, TY 25-
7416.0171 nnu nowomep Tuna Aanor-210, Aunon-214.

4.1.5 Uixad cyurnnsamii o6menaboparoproro HasHavennsa no FOCT 13474,

4.1.6 Hacoc BakyyMEBIH m060ro Tuna.

4.1.7 TauTka snexrpudeckas ¢ 3aKpHITOH CIHPanbio W perynMpyemoi
momHuocThio Harpesa no F'OCT 14919,

4.1.8 bans BojiIHO-TTIHLEPHHOBAH,

4.1.9 Tepmomerp no F'OCT 29224 ¢ nuanasonom 0-150 °C -1
4.1.10 Konbs MepHme He¢ Huke 2 Kiacca toyHoctw no I'OCT 1770
BMECTAMOCTBIO! 100 c® - 8
4.1.11 ITuneTkH rpaAyHpOBaHHBIE HE HHXE 2 KIacca TOYHOCTH Mo
FOCT 29227 8MeCTHMOCTHIO: 2eM -4
S5cr’ -2
10en® -2
4.1.12 TIuneTKH ¢ OAHON OTMETKOH He HHXe 2 Knacca TOYHOCTH IO
T'OCT 29169 BMECTHMOCTEO! 5cm° -2
10cm® -1
20cm> -1
25em” - 1
4.1.13 HQumuaaps mepHsie o F'OCT 1770 BMecTHMOCTEIO! 25 cm> - 2
100 oM - 2
250 cm> - 1
500 cm° - 1
1000 e - 1
4.1.14 Konbu1 xoHMyeckMe RIM InockomoHuee mno I'OCT 25336
BMECTHMOCTHIO 50-100 cm® - 7
4.1.15 Penyxtop (pucyHox 1) -1
4.1.16 Tlpobupkn tana I11 wmm I12 no I'OCT 25336 Boicoroii 200 MM,
AHameTpoM 21 MM ¢ mpobKaMu-XONONHWIbHHKAME (PHCYHOK 2) -7

4.1.17 Bopoukn naGoparopsse mo 'OCT 25336 aramerpom  S5-6¢cm - 2
4.1.18 Crakanmt xumnueckue no ['OCT 25336 rmecTaMocTsi0: 100 oM -2

250 cm° - 1
500 e - 1
1000 cm” - 1
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Pucynok 2 - [Tpobka-xonogunuHuX

4.1.19 Crakaggukm 11s p3semnsanns {Grokcest) no FOCT 25336 -3
4.120 KonoHk# CTekiAHHHE HOHOOOMEHHHE ¢ KDaHOM M MOpHCTOH
nuacTHHOli BEicoToR 50-70 cM uNH OlOpeTEKM ¢ TPAMEIM  KDaHOM

BMECTHMOCTBIO 50 cM’ ¢ NPOKIZAKONA H3 CTEKNOTKAHH HAN CTEKI0BaTh -2
4.1.21 Ckassnka ¢ ry6ycom mo I'OCT 25336 BMecTuMOCTBIO 2-3 ;1M3 -1
4.1.22 Kon6a ¢ Ty6ycoM (konGa Bynsena) no TOCT 25336 -1

4.1.23 BoponKa GunsTpyoIna ¢ mopHcTol naacTuuoif (mop 164) mo
T'OCT 25336 -

4.1.24 [Tano4ka cTeKNAHHAS -

4.1.25 Jxcakarop no FOCT 25336 -

4.1.26 Yawka dapdoposas no T'OCT 9147 auamerpom 12 oM -

4.1.27 Hlnarens nnacTMaccoBuii -1

4.1.28 Vcrpoficteo mnd  dunsTpoBaHHA npo6 ¢ HCMOMS30BAHMEM
MeMOpaHHEIX WK GyMaXXHEIX GHABTPOB.

HomnyckaeTcd HCUIONB3OBANAE APYTHX THNOB CPEACTB H3MCPEHHUH, MOCYNR K
BCOOMOTaTeNbHOTO0 ofopyaosaHns, B TOM YHClIe MMOOPTHRX, C
XapakTepHCTHKAMI He XYKe, 4eM Yy HpHUBEACHHbIX B 4.1,

= ek e

4.2 PeakTHBE H MaTepHaIH

4.2.1 Mogesuna no 'OCT 6691, a.n.a.
4.2.2 L - nefiudH o TY 6-09-1170, 1.
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4.2.3 Kanpit Hapgcepiokucubii (kanua mnepcynsdar) no F'OCT 4146, x.u.
WIHK 4,0.a., NepeKpHCTAIH30BaHHEIA.

4.2.4 Xnopun ammonua no 'OCT 3773, u.a.a.

4.2.5 Harpua ragpoxcua no N'OCT 4328, x.4. (monmycTHMo 4.a.8) MM
Kanua rugpokci no FOCT 24363, u.a.a.

4.2.6 Cepuan xucnota no N'OCT 4204, «#.x.a.

4.2.7 Conanaa xucnora mo N'OCT 3118, 4.1.a.

4.2.8 VkcycHaa kuciiota (nemxanan) no 'OCT 61, 1.a.a.

4.2.9 Peaxrus [pucca no TV 6-09-3569, 4.jp.a. dag Kacjora
cynstauunopags mo I'OCT 5821, w.p.a. w l-vadrunamun mo TOCT 8827,
q.1.a.

4.2.10 Boaa nucTranupoeantas o 'OCT 6769.

4.2.11 Boaa aexonHpoBagHas (noxyycHue cM. 6.1.12).

4.2,12 I'maxepur nno FOCT 6259, q.

4.2.13 ®uneTpa MeMGpaundbie "Bnagunop MOA-MA™, 0.45 mxM, o TV 6-
05-1903 nnu gpyroro THNA, paBHOLCHAKE MO XApAKTCPACTHKAM HAH (HALTPEL
Gymaxnne obe33onenunie "cunaa nerTa” no TY 6-09-1678.

4.2.14 GuneTpa SyMakukie obezzonendsie "Genas nerra” mo TY 6-09-1678.

4.2.15 Katuounut cuneHoxucnorami KV-2 mo N'OCT 20298, uma KPC-5n-
T40 no TY 6-09-10-829 unu zpyrofi, paBHOLCHHEEIH IO XaPAKTEPACTHKAM,

4.2.16 AHBEOHNT CHNBROOCHOBHOK AB-17 mau APA-4n no TV 6-09-10-723
HIA Apyroil, pABHOLLCHHEIN [0 XaPaKTepUCTHKAM,

4,2.17 YHuBepcaisHas HEOAKaTopHad Gymara no TY 6-09-1181.

Honyckaercd KCNONL30BaHHE pPEaKTHBOS, HK3TOTOBNECHHHX N0 ApYyroii
HOPMAaTHBHO-TEXHHYECKO! MOKYMEHTANHH, B TOM YHCIe HMIOPTHEIX, C
xsaluduxanuell He HUXKe yKazaHHOH B 4.2,

4.3 JlononHurensHoe obopyAoBaHH¢ K peakTHBM [7d HOATOTOBKH
KaAMAEBOro peIyKTOpa

4.3.1 FcTO4BHK IOCTOSHHOTO TOKA 10000 TANA, NO3BONAIOMEN NONYIUTD
HanpsixkeHue HA syefixe 3B opn BenuvuHEE TOKA He Menee 2A.

43.2 BoabrMerp nocroaznoro toxa mo I'OCT 8711, nossoastomui
A3MEpHUThH HanpakeHue 3B,

4.3.3 Amnmepuerp nocrosuHoro Ttoka no I'OCT 8711, nossoasiomnii
H3MEpHTH TOK 1 -2 A,
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4.3.4 Konbn Mepabte no 'OCT 1770 smecTamocTsio 250 em’nlom’.

4.3.5 lNunerka rpanyapopastad no FOCT 20292 pmecTHmocThIO 1 oM.

4.3.6 Cocya CTEKNAHHHM HMAR MIACTMACCOBLIE BMECTHMOCTHIO 2-3 e’
LHaMeTpOM He Mepee 15 cm.

4.3.7 Caunnogras nuacTHHKA wiomaisic $§0-100 oM,

438 Kaxmmli Merannuueckrii no TY 6-09-3095, cnaaenenunnif B BURe
NaJOUKH.

4.3.9 Cynedar xagmus o ['OCT 4456, u.n.a.

4.2.10 Kanna uurpar mo 'OCT 4217, w.n.a.

4.3.11 Hurpur Harpus no FOCT 4197, a.n.2.

4.3.12 Cynedat mean nentaruapar no F'OCT 4165, 4.4.a.

5 O16op n xparenue npod

O1Gop npo6 mnpon3aroaaT B cooTeeTcTRHH ¢ TOCT 17.1.5.05 B cknaHka
sMecTrMocThio 0,25-0,5 mu:". Verpoiictso ane orfopa npod B CKIAHKM
TPUXAB OMONACKUBAKT OTEUpacMoli Boftoi. OToSpanryio npoby dunsIpyloT
qyepe3 mMemOpamRHN QuieTp ¢ pasMepoM mop 0,45 mMxm. MemGpannne
GuneTpE! MEpen ynoTpebneHAEM OYHINAIOT ABYX- TPEXKPATHHM KHILATCHHEM
B Tewyenne 15-20 munyr B 100 o’ OCHOHMPORARHAOH! BOALL. YHCTHIE QUIBTPL
XPaRAT B NNOTHO 3aKpeiToM Glokce. TIpR oTcyTeTBRH MeMOpPARHEIX GBISTPOB
DOTYCTHMO HCIIONB3I0BATh OyMaXHHeE 06¢330/IeHHEIe PmIbTPE! "CHEAR NEHTA".
Ilpn punsrposanuy Yepes moboit GunsTp Neprye Nopruie GHALTPa cneayer
orbpocuTs. B CBA3H ¢ TeM, 4TO COCAWHCHHA a30Ta OHOXMMHYECKH
HeycToHTHBE, Npoby creyeT aHaNMINPOBaTs B TeYeHKe cyToK. JlnuteneHoe
XpaHCHHC  BO3MOXKHO TNIpH  3aMOPaXKUBaHHH  npobsL IpobEr,
32KOHCCPBHPOBAHHbIE cepHOlf KncaoTodl (1 oM’ pacreopa H; SO4 (1:1) Ha |
AM~ BOIBL), MOKHO XPAHUTL 3-5 AHeH B NPOXAAAHOM MECTE.

6. IloAroToBka K BLINOAHCHHI0 H3MeperRil

6.1 [IpuroToBIeRKE PacTBOPOB H PeaKTHBOB

6.1.1 PacTeop nepcynbdara xanas

4 r nepcynkdara Kanus (NEPEKPUCTANNKIOBARHOTO NMPH HEOOXOAHMOCTH)

pactBopsioT B 100 oM Temnolt (t° = 40-45 °C) ReHOHMPOBAaHHOW BOJEI.
PacTsop XpaHAT He GoNlee ReNeNH B TEMHOM CKISHKE B MPOXNATHOM MECTE
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{Ho He B XONONWABHHKE).

TepexpucTansauka nepeynshara kanus. 70 r conu pactsopaT B 350
oM’ Harperofi go TeMmeparyps 65 °C  aenoHMporakHod Bogel. I[lpu
HeoOxoaumocT GuicTpo  duUNLTPYIOT yepes EBenmoTHufl ofessonennbilh
SymaxHeti dpunsTp. Oxnaxnaior B Oade co NboM. Bumasinpe KPHCTATAR
GUIBTPYIOT uYepe3 CTEKIAHHMA GHUABTD NMOA BAKYYMOM H BHICYWHBAIOT B
BAKYYM-3KCRKATOPE MM OOHIYHOM 3KCHKATOPe Rall KOHUEHTPUPOBaHHOH
cepHOit KkucioTodl. XPaHAT BRICYRICHBBIH Dpemapar B INOTHO 34KPHITOM
CKIARKE H3 TEMHOIO CTEKna.

6.1.2 PacTs0p rMAPOKCHAA HATPUA KIH Kanus, 1,5 MOAB/IM®

15 r ruppokcnpa HAaTpna MmH 2] r rEOPOKCHAA KAanua pacrsopaioT B 250
en’ IeHOHNpORaRHOM BOAN. X paHAT B nonnaﬂulcaonon AOCYAE.

6.1.3 PacTBOp XN0pRAa aMMOHHA, 5 /e’

5 r xnopuma aMMOHMA PacTBOPAIOT B | e AHCTHILIAPOBAHHON BOIK.
PacTBOp ycro#inus B TeYenue 6 Mec,

6.1.4 PactBop peaxThpa I'pacca

Ipurorosnesnne H3 YOTOBOrO npenapard.. B OlOKCe B3BEWIABAKT HA
TeXHUYeCKHX Becax |0 T cyxoro, pacTepTore B CTYNKE A0 OAHOPOAHOH
MacCH peakTHBa I'pucca ¥ pacteopawr ero B 100 oM 12 % pacTBOpa
yKCYCHON KuCIOTH. PacTsop (uneTpyioT uepes 6ymaxusiii ¢unetp, Xpamar
B CKIAHKE K3 TeMROTC cTekna ¢ tpureproll unu nonustunenosofi npobkol B
XonoAunbHuKe He Oonee Hedend. IIpn KOMRaTHOH TeMmiiepaType JONYCTHMO
XpaHncHue He 6onee 2 CyTOK.

IIpyroroanenue u3 |-HadTunamuna ¥ cyiibdaunpopoit ku

PacTrop cynedannnonol KHcnoTel. BisemupaioT Ha -rexrmwcmx Becax
2,0 r cynshannnoBolt KUCAOTH H pacTBOPAOT & B 300 oM 12 % pacrsopa
ykcycHo#t Kukcnorhl. Ji4 yCKOpeHMHd PACTROPEHHS CMECE MOKHO CJCIKa
noporpers B ropsde#f mose. PacTeop ycroliydB B TEHCHHE HECKOMALKHX
MecaneB NP XPAHEHHH B TEMHOM MeCTe.

Pacteop l-Hadtunammua. B 6toxce pisemusawr 0,1 r l-nadpTHiiamuHa,
PACTBOPAIOT EBro B HECKOIBKHX KaMiAX JeRSHOH YKCYCHON KHCJIOTHL,
nobasmior 150 cu3 12 % pacriopa yKCYCHOHR KHCHOTEL H TNiepeMelIRBaioT.
Pactoop ¢uIBTPYIOT B XpaHAT 8 TCMHOH CKUAHKE B [POXIARHOM MECTe HE
bonee Mecana.

Pacteop peaxrupa I'plicca roropaT, cMellliBas paEHKe 00hEMH PAcCTBOPOB
cynbbanunosoli xucioTs! ¥ 1-sadrunamnua. PacTBop HCIONBIYOT B ACH
NPHIOTORJIEHUA,

8
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6.1.5 Pac‘raop ykcychoit xucnorsl, 12 %

K 440 cm’ AMCTHINHPOBAHHOH BOABI NpHIHBAIOT 60 em® neganott ykcycuoit
KHCHOTH! ¥ NepeMelIHBalOT. XPaHAT B CKJIAHKE C NPHTEPTOi NpolKoi.

6.1.6 PactBop ceproft kucaoTh, 0,05 uom./;m“

2 8 o’ KOHUEHTPHPOBAHHON  CepPHOH  KUCAOTH  PacTBOpAKT B |
AM nncmnnupoaanuoﬁ BOJH,

6.1.7 Pacteop cepHoi kucRoTsI, 0,025 Mons/an’

K 250 oM’ cepHo#t xucnorw 0,05 monw/am® nobasmoT 250 oM
AACTAJIIRPOBAHHOKN BOAb! A NepeMellnBalT.

6.1.8 PactBop raapooxnaa AaTpisd, | Monb/am

40 r ruapookcHAa HATPHS PaCTBOPRIOT B 1 AM AHCTHINUPOBZHHOR BOXL.

6.1.9 PacTeOp conanoi KBCNOTH, | MOTB/AM®

84 om° KOHOeHTpUpOBanHO# CONAHOA KHCIOTH pacTsopsaloT B 920 oM’
LHCTHILIHPOBRHHOK BOA

6.1.10 TloaroToBka KONOHKH ¢ KATHOHHTOM K paboTe

Cyxyio CMORY BLIJIEPKHBAOT B RUCTH/UIHPOBAHHOH BOJAE B  TeueHHe

CYTOK, MOMEINA0T B MOHOOOMEHHYIO KONOHKY Ha BHCOTY OKono 50 oM, cnexna
3a pasﬂouepnbm pacnpeseNeHHeM CMONB B KOJIOHKE. IIocne 3TOro cMony
"TpeHupy0T' Nponyckas Nocnenosarensko no 100 o’ pacTBOpa consuol
KHCHOTH, JUCTHANHPpOBAa#HO# BOAH, PACcTBOpA TMAPOKCHAA HAaTPHA U BHOBB
AYCTUARUPOBAHHOR BOMEL. CKOpOCTH NPONYCKaHWs PacTBOPOB NpHMepHo 1-2
KallNK B CeKyHAy wskn o6paboTky cMoaH nosTopaioT 8-10 pas. Ilocne aToro
nponycxator 100 om® PacTBOpa CONAHOM KUCMOTH U NPOMBIBAIOT  CMONY
mACTHIUIHpoBaHHOA Bonolf no pH 6 no yumsepcamsuoit mHAMKarophol
Gymare,

Peresepanuio KaTHOHHMTA OCYLIECTBIAIOT, IIponyckad yepes KoJoHKy 100
om® pacTBopa congHOW KHCHOTH 1| Mons/oM™ R 3aTeM NpPOMEHBag ee
AMCTRIIUPOBAHKO# BOROM.

6.1.11 MoaroToBKa KONOHKH C AHAOHHUTOM K paloTte

Cyxyio cMONY BHINEPKHMBAIOT B QUCTHIMPOBAHHOM BOAC B TEUEHHUE CYTOK,
NOMEIAT B HOHOOOMEHHYIO KOJIOHKY Ha BHICOTY Oxono 50 oM, crieas 3a
PAaBHOMEPHBM pACHpEAencHiHeM ¢Monh B konorke. [locie atoro cmony
"TpeHUpyWT", Fpomyckai nocnefosatensHo no 100 om’ pacTeRopa
FHAPOKCHAA HATPHMA, AHCTHJUIHPORAHHOM BOAL!, PACTBOPa CONAHON KHCAOTH M
BHOBb JWCTH/UIHPOBAHHON BoAwl. CKOpocTh NpPONYCKaHUA PpPacTBOpoB
npuMepno 1-2 Kanau B cexyrnay. L{ukn o6paGoTkn cMOnk 110BTopsIoT §-10

3
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pa3. 3akanaupaloT 06paGoTKy CMONLI PAacTBOPOM THAPOKCHAZ MATPHA H
NPOMKIBAIOT AHCTHANKPOBARHOM Bonoi Zo pH 7 no yuueepcanpHolt Gymare.

Perenepaiiic aHHOHKTA OCYWECTBAAIOT, NPONYCKas depe’ Koyuonky 100
o’ pacrBopa THApokcHAA HaTpua | MORL/AM™ ¥ 33TeM MpoMbBag ee
AUCTHRNHPOBAHHOR BOROIR.

6.1.12 [TonyueHue AeHOHK poBaHHOMN BOIBI

Jns monyucHHA NEHOHHPOBAHHON BOABE COOMPalOT YCTAHOBKY, CXeMa
KoTOpo# u3obpaxkeHs Ha pucvHke 3.

- = 1 2
P = I
5 4
1 - crngHKa ¢ JUCTHANMpoORAHEOM Bopoii; 2 - MWIACTUKOBHE
coe/iHHUTeNpHNE TPYOKU; 3 - CKIAHKA ¢ ReHORUPOBARHON BOAOH; 4 -

KOJIOHKA C KaTHOHUTOM; 5 - KOJIOHKA ¢ AaHHONHMTOM.

Pucynox 3 - CxeMa YCTaHOBKH [UI1 EHORKPOBAHKA BOXHI

10
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Konouxn npumepHo nAa 1/2 BHICOTH 3aMOAHAIT AHCTHANKPOBAHHON BOXOH
H J06aBNRIOT B HAX KATHOHMT M/IH AHHOHMT, T¥aK, 3TOGK He OCTABANOCH
BO3AYWHHX ny3kpbkos. 1o Mepe HEOGXOAHMOCTH H3OHTOX BOAM CRHBAKT
u3 xononkH. ITocne 3amofHeHHA KOJMOBOK WX COENMHAIOT, KaK NOKA3aHo Ha
cxeme. (A NORyYeHHH AEMOHHPOBAHHON BOARI AMCTUILIMPOBAHHYEO BOLY
NpPO-TIYCKAXOT Hepe3 KONOHKY C aHHOHMTOM, 4 3areM KaTHOHHUTOM CO
CKOPOCTBhIO 1-2 XanuH B cexyHay.

6.1.13 BogHO-IIIHIIEPHHOBAA CMeCh

1 4aCTb rIUUEPHHA CMRIUHBRIOT ¢ 2 HACTAMY NHCTHINHPOBAHHOH BOARI.

6.2 IloaroToBKa BOAHO-INALCPUHOBONR BaHu

B xayecTBe OaHM MOMXET MCHO/B30BaTbCA JNioGo#l MeramnKgeckuii cocyn
BhcoTo#f oKkomo 20 ¢M ¢ MIOTHC 3aKpwWBalomelica kpnimkoir. B kpuinke
BHIP¢3AI0T OTBCPCTHA MIA YCTAHOBKH NpoOHpPOK H TepmoMmeTpa. J[luamerp
OTBEpPCTHIT NONMKEH KaKk MoXkHO Gonee TOYHO COOTBETCTBOBRTH AMAMETPY
npoBHPOR JANs MpeaOTBPallCHHS 3HAYMTENHHOTO MCIAPEHRA BOAbI H3 OaHH.
IMpoGupku ycraroplcHHble B Gade, NOMAHA! BRICTYNATh Hall KPHIIKOH He
Gonee, yeM Ha 2 CM.

Ko/HuecTRO OTBEPCTH 3aBHCHT OT AHaMeTpa 6aHH, HO HX KOMKHO OBITH He
MeHee 7. Ha ano 6aHy cieayeT NONOXKHTh METANIHYECKYH) CETKY MM
HOACTaBKY C OTBEpPCTHAMY NpOMSBOABHOIO pasmepa. Ecian cremkum cocyna
TOHKME, AN YMEHBIUCHHSA TermnooOMeHa CHapykKH €ro CICAYET NOKPHITH
cnoeM acBecta. baHg 3anonHAeTCAd BOAHO-rMTMUEPHHOBON CMECHIO HA BBHICOTY
14 - 16 cM ¥ ycTaHABIMBAETCHA Ha SIEKTPONNUTKY MOMHOCThIo 0,8-1 kBT,

Temnepatypa Ganu nocne 3axAnanus gomiHz O6uiTe 103-104 °C. Ecan
TemMueparypa HAke TpeGyemolti BeNMUMHB, B CMCCEH ClledyeT HOGaBATEH
IMHUEPHH, B NPOTHBHOM citydae - pasfasmTs Bomoit. B nponecce kuneHHA 3a
c4eT HeGoNbIIOro UCHApEeHHA BOAM TeMiepaTypa OaHH MOXET NOBHIIIATHCH
Ha 1-2 °C. Ilepen BhNONHEHHEM aHANW3a cnepylomet cepuy B 6anto cnepyer
AcGaBNTh IOUCTUIINPOBAHHYIO BOJY [0 MNEPBOHAYANBHOre YPOBHA W
fIPOBEPHTE TEMNEPATYPY KHNCHHA.

Jna HarpeBaHHM NPoOHPOK BMECTO BOAHO-TIMUEPUBOBOH Ganu MoxeT
HCHIONb30BATHCA TEPMOCTAT,  IMO3BOAAIOIMME YCTAHOBUTH HeoOGXOAMMYIO
TeMneparypy # ofecneuHTs PAaBHOMEPHOE HArPeBaHHE IKUAKOCTH B
npoGupKax.
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6.3 TloaroToBKa KaAMHEROTO PEAYKTOPA

6.3.1 PacTBop cynanaTa Meau

10 r cynndara mean pacreopswt B 0,5 a’ RUCTHNNMUPORAHHOR BORKL,

6.3.2 Pacrsop cynsdaTa xagMEA

400 r cynndara xafiMHR pacTBOPAT B | am° RUCTHNAHPOBAHHON BOAK H
noeoaar pH nonyuesnoro pacTBopa A0 2 WO YHHBEPCANbHOH MHAUKATOPHOH
Oymare ¢ TOMOMBI0 CEpHO KHCHOTH.

6.3.3 PacTBOp conanoli kucnotw, 0,05 MONB/EM®

4.4 om’ KOHICHTPUPOBAHROH COJNIAHO# KHCNOTH MPHAHBAICT K 1 J.IM3
IHCTHIUTMPOBAHHON BOJNW H NepeMemuBaloT.

6.3.4 PacTBOp HUTPATAa KATHA C KOHOEHTpauueli asota 250 Mr/am’

Bspemupator wa amanuTByeckmx Becax (,4510 r Hurpara kanus,
BEICYINEHHOTO NpeABapuTensao npn 110 °C, KoaugecTBeHHO NEPEHOCAT €ro B
MepRyIo k0NGy BMECTHMOCTHI0 250 CM° B PACTBOPAIOT B ANCTHLTHPOBAHHON
BOAE.

PacTBOp XpaHaT B TCMHOM, NJIOTHO 3aKpHITOH CKNARKEe HE Oonee 6 Mec,

6.3.5 PacTBOp HATPHTA HATPHA ¢ KOHUCHTpauHel asora 250 Mr/am’

Bssemmsaior Ha ananuTHYeckMx Becax 90,3079 © HRHTPHTA HaTpus,
BBICYRI€HHOTO NpeABapHTeAbHO NpH 105 °C, KONWUECTERCHHO MEPEHOCAT €ro
B MEpHYIO xonoy BMECTHMOCTHIO 250 oM wu pacTBopsioT B
AucTHANHpoBaHHOH Bone. OOBeM pacTBOpa AOBOAAT AC METKH Ha konbe m
nepeMemnBalOT. PacTBOp Xpauar B TeMHOH, NNOTHO 3aKpHITOff CKIAAKE NMPH
3-5°C He Oonee 1 mec.

6.3.6 IlonyacHAC MeNKOKPHCTANIAMECKOrO KaAMHS 2NEKTPORYTHUECKHM
nyTeM

[Ana  npomefieHHA  3MeKTponH3a coOMpPaAlOT  YCTAHOBKY NO  CXeMe,
[IPUBCICHAOHA Ha PHCYHKE 4.

BricoTa 31eKTPONHTA B cocyae AOJKHA OHITH He MeHee [2 oM, paccTosAne
Mexay OJekTpoiaMH ne wMmeHee 8-10 cm, HanpaxeHue Ha Ayelixe
ycraHaBnesaloT 3 B npu cune Ttoka B uenm 1.2 -1,8 A, Cuna Toxa
peryiupyerca InyGuHOH norpyxeHus XxaaMHEEROi nanouxn. Bo nibexauue
3aMBIKAHHA 3JEXTPOIAB HE AOXKHH KacaThef AHA H CTEHOK 3IeKTponuiepa.

Ofpazylomuecs B npollecce  INEKTPONN3a KpuCTalnsl coSHpatoT
fIMACTMACCOBBIM MINATeNeM HEMOCPCACTBCHHO ¢ KaroZa. He  cneayer
nonyckars, 4TofGBl KpHCTANNM CKaNAHBaiuCh HA JAHe cocyza. Jlns
NpefoTBPAISHHA OKHCACHAS KPHCTANLNLl KARMAA XPAHAT IOA BOAOH.

12
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1 - ECTOYHHK TOCTOSHHOTO TOK3; 2 - NEPEMEHIOE CONPOTHBICHAS;

3 - amnepMerp; 4 - BoabTMETp; 5 - aHoA (KaAMHEBas TanouKa,
NMOMElIeHHAS B McEIlOYeK W3 Mapny HIHM HeINMOTHOH TKaHm); 6 — Karox
(CRMHLOBax NMNACTAHA); 7 « COCYA ¢ PacTBOPOM cyabara KaaMusi.

Pucysok 4 - CxeMa yCTaHOBKH U4 NONYYCHHUA KaAMHA DNEKTPONAU3OM

JanbHelimeMy H3MeNbYICHHIO KaAMANA NONBEpraTh HE CIEAYCT.

BMecTo CBEHIIOBOTO KaTONa MOXKHO B3ATh K2AMHEBYIO mamouky. B aTtoM
cny4ae cnenyer o023ateNpHO NOCTABHTE CTEKNAHHYH NAACTHHY MEXIY
3MEKTPOAAMHE, T.K. ofpasylomuecs Ha KaToAe KpHCTawlsl BHTAMHBAIOTCA MO
HanpaeleHHIO X aHOAY. BrIxox xanMus OXH30K X TCOPETHYECKOMY H
COCTaBNAET OKOJNO 2 I/A Y.

BMecTo 3NeKTPONHTHYECKOTO  KaOMHA MOXHO HCOONL30BaTh Takke
KaJMUEBHIE ONHIKH, MONYYEHHHIC M3MENbUCHHEM KaJMHEBOR TNATOYKH
rpyOLiM HaNBJIBHHKOM MM NHAOHK ¢ KpynHeiMu 3yOpaMu. Pasmep onmunok
AOIKeH GBITh OKONO 1 MM.

13
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6.3.7 OMmenuenne KagMus

120 T H3MenbYEeHHOTO KAAMHA HOMEIIAIOT B CTAKAH BMECTHMOCTLIO |
M , mpomHusatoT 300 oM’ pacTBopa congHoli kucnorsl 0,05 MONB/aM” , 3aTeM
AHCTHANUPORaHHOH BOROW W zammealor 500 M’ pacTsopa Cynbdara Meau.
Hepememurator A0 ofecnmeynBanHs pacTBopa cyabgata wMenpu. [locne
OMEJHEHNS KAAMHN CleayeT TIATENSHO OTMEITh ARCTUARKPOBAZHHON BOAOH
OT MENKHX HACTHL, HE¢ OCAKAAOMHXCA B TeUCHHE 2-3 C MOC/IC HHTCHCHBHOIO
TepeMeIl HRaHNA KPHCTALIOE OMEJHEHHOMO KaIMMA B CTaKaHe ¢ BONOH .

6.3.8 IToAroTOBKA KAAMHEBOTO PEAYKTOp2

OMmenHeAHBI KaAMHA fIepeHOCAT B PEAYKTOp, 38NOAACHAHN AHCTRIINPO
eannoll BoJoH, cnead 3a TeM, UTOOH OH pPaBHOMEPHO pacHpeAeNdnics Mo
XONOHKE, 6€3 NMyCTOT ¥ BO3AYINHEIX My3bIpbKOB.

fTocne 3anmoNHEHHA  PEAYKTOPZ OMCAHCHHGLIM KaJMACM Heobxommmo
IpollycTuTh 9epes peaykrop 1,0 -2,0 .uu:’ cTabnansupyoiero pacTBopa
¢ cOAepPRAHHEM HRTPATHOTO azo-ra 0,2 Mr/aM” . Jna ero NpuroTOBNEHASR B
MEPHYIO KO0y BMECTAMOCTHIO } aw’ nomemaxo'r 0.8 oM’ pacTBOpa HWTpaTa
KaIHf ¢ KOHLeHTpauued azora 250 MI"/).IM , nobGaeamwoT 20 cM” pacTBopa
XnOpHAa aMMOHMA, [OBOAAT AMCTH/UVIHPOBaAHHOR BOXOH JO METKH @
nepeMeHBaIoT.

ANs Kaxzore BHOBb HOATOTOBAEHHOTO PEAYKTOPA CReRYeT YCTAHOBHTH
ONITHMAJIBHYIO CKOPOCTh Nponyckanus npobu. J{aa storo Gepyr mo 100 e’
CTa0HNH3HPYIOIICTO  pacTBopa H HPOMYCKAOT ero 9epe3 PeAyKTOp C
pasnru4HoH ckopocThio (B HHTepBane oT 8 no 14 cM 1mm) MNepsue 60-65
CM~ pacTBopa, MpOHIeANIEro Mepes PeAYKTOP 0TOPAacKHBaIOT, Nocneayomue 25
¢M~ OTOHpaloT B KOHHuYecKyi0 konby, gobasnsior 1,5 e’ peaktHBa ['pucca R
uepe3 40 MUH H3MEPAIOT ONTHYECKYK) NNOTHOCTh, ONTHMaNLHOW ABNACTCA
CKOPOCTh, MPH KOTOPo#i OMTHYeCKas MROTHOCTH pacTBOPa MAKCHMANEHA.

Hna cupefeieHdd CTeMEeHR BOCCTAHOBICHHR DPEAYKTOPA CiENyeT CPABHHUTH
ONTHYECKYIO IOTHOCTE PacTBOPA, MONYZCHHOTC OPH NPONYCKAHMH S0 yepes
PERYKTOP © ONTHMANBHON CKOPOCTHIO, conmqecxoi’i ANOTHOCTEIC pacTROpa
¢ KOHHeHTpauueli HuUTpurHOTO a3o0Ta 0,2 Mr/aM® K 25 oM’ KOTOpOro
aoGasneno 1,5 o’ peakruna I'pucea. i1 npHroToBieHHA pacrTBOpa ¢
KOHIleHTpaune#l HUTpATHOrO asora 0,2 Mr/am’ 0,8 oM’ pacTBOpa HHTpHTA
HATpPHA ¢ KOHUeHTpanHeH asora 250 Mrf)lu3 AOMEHIAlT B MEPHYIO KONby
BMECTHMOCTHIO | @M~ , [NOBOAAT A0 MeTK¥ AHUCTUNAMPOBAHHONW BOXOW M
nepeMeIHRAIoT.
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IlpH HeOOBXORUMOCTH cleayeT NMPOBECTH ONpeRencHHe XOJQCTOH Npobsl U

BBECTH NONPARKY Ha COASPKAHAEC HUTPATOB B JIUCTHILIHPOBAHHOH BOJE.

Crenens BoccTanoBreHMa (%) paeHa A(NOs3 JJA(NO; 100, rge
A(NO3) 1 A(NO;) - OonTHYECKHE TUIOTHOCTH CTAHAAPTHHIX PacTROPOB
HHTpPaTa W HHUTPHTA, 3a BRIYETOM WOINIOWIEHX®A XojocToli mpobHL.
YROBICTBOPHTENBHEIM  CUHTAETCA  PEAYKTOP, Y  KOTOpPOro  creneHb
BOCCTZHOBNEHHA npeBmInaeT 90 %.

Ilp nanesmm CTeneHuM BOCCTAHOBNEGHUA PSOYKTOPZ CleRyeT KaaAMHH M3
KOJIOHKH NEepeHecTH B CTaKaH N npouu‘rs 300 cm” pacTBOpa COMIHON KMCIOTH
¢ xoHuenrpauuei 0,05 MOJIL/,IIM 3aTeM OTMBITh KaaMil OT MENKuX HacTHI]
(KaK 370 ONKHCAHO BEINIC) AUCTHNNHPOBaHHOH Bojoid. IIpomMuIBanMe KaAMHSK
cleAyeT NPOBOIMTH IO TeX MOp, NOKa BOA2 Haj HUM mocne B3GanTHBaHMK He
OCTRHETCA COBEPUICHBO NPO3payHOi.

OTMEITEIA KanMuil 3arpyxaloT B peiyKTOp H BEOBb HNPOBEPAIOT CTENEHD
BOCCTaHOBJNCHHA. Ecnu YXa3anHad nponenypa A¢ MNpHBeJAeT K NOBLIHICHHK
CTENeHH BOCCTAHOBINEHMA, KOJIOHKY CHCAYET 3allONHUTEL CBeXel mopuumel
OMEIHEHHOTO KanMHKs.

TpofomxATensEOCTh PaboThl KaLMHEROr0 PeayKTopa 3aBHCHT OT COCTaBR
aHATH3KMpYeMOl BOABL H MOKET AOCTUTATh HECKOJIBKKX COTeH Npob.

6.4 TIpuroTORIEHHE rPANYHPOBOYHOr0 PacTBOpa

'pagyuposouHslii pacTBOp, aTTECTOBAHHEIN N0 HpoLeaype NPHTOTORIEHHS,
FOTOBAT M3 MO4eRMHEI B D,L-nelinnaa

Ilorpewmnocrs, o0ycnoBieHHaR npouexypoit NPHTOTOBRCHKA
rpafyMpoOBOYHOI0 pacTopa, He npessimaioT 1,5 % oTHOcHTenbHO
[IpUNHCAHHOTC 3HAYEeHHA MacCOBOK KOHLEHTpauus obulero a3ora.

6.4.1 Pacreop MoveBrHb, 500 mr/am’ asota

0,1077 r MoueBMHLl, HpeABapUTENbHO BHICYIIEHHOK B TeucHHe | 4 npH
105 °C, pacTBOpAIOT B JCHOHMPOBAHHOK BOJE, NEPEHOCAT B MEPHYIO Konby
BMeCTAMOCTBIO 100 ©M>, [OBOZAT 10 MeETKM INCHOHMpOBaHHO# Bomolt H
NepeMelnBaloT,

6.4.2 Pacrsop MoueBuRH, 100 MI‘/}.‘[M azoTa

20 cm® PacTBOPa MOYEBRHH C KOHueHTgaLmeu 500 mr/mm’ nomemaiot B
MEpPHYI® Xonby BmecTEMOCTHIO 100 com OOBORAT OOBEM J0 METKH
DenoHHPOBAHHOH BOAOH ¥ IEPeMEMIHBAIOT.
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6.4.3 Pacteop D,L-nefiunna, 100 Mr/mu3 a3oTa

0,0944 r D,L-nejiuuna pacteopsior B 5 om’ pacTBOpa THAPOKCHAA HATPHA
n.'rm kanas 1,5 monp/am” NEPEHOCAT B MEPRYIO KONOY BMecTHMOCTbIO 100
M, ToBOAAT 06BEM 10 METKH ASHOHRPOBAHHO! BOJOK H MEpeMeIRNBAIOT.

PacTeopsl ModeBHHEL H D,L-nefiiAMa XpaHAT B TEMHBX CKIARKaX ¢
npumandosaHHEME NpobkaM# B Teuenue 1 Mec npyu KOMBaTHON TeMmepaType
K 00 3 MeC B XONOORNLHUKE,

6.4.4 I'panydporouHsli pacTBOp

5,0 em” pactsopa D,L-nefimmea n S0 o> pacTBOpPa MOYEBHHM C
konnentpauue#t 100 Mr/.IlM3 IOMEINAIOT B MepHY10 koa6y BMecTHMOCTEW 100
CM”, NIOBORAT 10 METKH NCHOAMPOBAHHOH BOZOH K NepeMewmuBalOT,

Maccosas xouuerrrpaunn ofmero azoTa B TpaayHMpoBOIHOM pacTBope
pasxa 10,0 M/, PacTBop BCcnOAR3YIOT B AEHS NPHNOTOBACHHUR,

6.5 YeranoBnedne I1'pagyHpoBOYHON 3aBACHMOCTH

B npoGupKH, InBaxAE OPOMHTHE AEHOHHPOBaHHOH Bomolf, momemaioT 0;
0,5; 1,0; 1,5; 2,0; 2,5; 3,0 CM3 IPafyRpOBORHOTO PACTBOP2 H AOBONAT ofbeM
npobe B Rakpoit npoGupke no 10 oM’ AeHOHNpOBaHHOK BOZOM.
Copepxanue obfmero azora 8 npobax coctasuT cooTpercrBenno 0; 0,005;
0,010; 0,015; 0,020; 0,025 u 0,030 mr. Jlanee BLINONHAIOT BCe Onepanuny,
OHMCaHHEIE B paspene 8.

I'panyrpoBodREyl0  3aBHCHMOCTh  YCTAHABNMBAKT B  KOOPAHHATAX:
cofepikanue alora B npofe, Mr - ONTAYECKAs WMICOTHOCTE rpadiHuecKH Han
PaCCUHUTHIBAIOT METOAOM HANMEHBINHX KBAAPATOB.

TpanynporovRyIO 3aBACHMOCTE YCTAHABIKBAIOT He pexe | pa3a B KpapTan
H, B of43aTeNBHOM MOpRIKeE, npy  #UCNONb30BAaHMM HOBOII NApTHH
nepcynppara Kanua n peaxkrnBa Ipucca, mbo 3amene HIMEPHTENLHOTO
npubopa.

7 Veaopus BHNOAREHNN A3MepeHui
B nomelleHMH, IIe BHOONHAOT HIMEpeHHA obIero asoTa, HE chelyeT

NpoBOAWTE PaboThl, CBA3aHHKE ¢ MPHMEHEHHEM PACTBOPOB aMMHAKa K APYFHX
JIETY4RX COCANHEHRH azoTa.
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8 BrnoaneHne nimepenniy

TMpoGupku nna cxkuranus u npoOKU-XONOAUABHUKM ABAXKAL NPOMEBAIT
BedOHAPOBAHHROW BoJol ¥ moMematoT B HUX ANMKBOTY (2 - 25 cu3) npoSet
BORR, cojepxaumyio He Gomee 0,030 Mr asora. PexomeHayemutii oObeM
ANHKBOTHL IPY PA3IHYHON KOHIEHTPALUH a30Ta npusesen 8 Tabnune 2.

Tabnuua 2 - PekoMmennyeMuii o6bem Npobu BOABL ANY POTOMETPHUYSCKOrO
u3iMepenns obiwero azoTa

Konuenrpanna 0,05-03 0,3-0.5 0,5-20 2,0-5,0 5,0-10,0
a30Ta, MI/aM’

O6neM npober cn’ 25 20 10 5 2

ZloGagnsoT 3 oM’ pacTeopa mepcyabdara kanus # 1,5 em® pacTBOpa
TUAPOKCHIUA HATPUA MAX KanHi. 3akpHBAOT TNPOOHPKH npobramm-
XONOZUITBHHKAMN, 3AMOJIHEHHHMY HECTHINIHPOBAHHOM BONOH, W HEMEWICHHO
NOMEUAIOT B KHOAMYIO BOAHO-TNXNEPHHOBYIO Oanio. ORHOBpEMEHHO ¢
xaxhol cepueli npod MpPOBOAAT aHAAH3 xONOCcTOH npodu. s storo B
npofupKy momemarnT 3 oM’ pacteopa nepcynbdara xamug B 1,5 oM’ pacTBOp
THAPOKCHAA HATPHA HJAH KaJINA M TaKke CTaBAT B 6aHio. YpOBEHL KHAKOCTH
B Gane A0MKeH OHTH BHIIC YPOBRA XUAKOCTH B NPOOHPKaxX HE MEHEE YeM Ha 2
cM. TeMneparypa fand, H3MepeHHas depe3 15 MHH HOCHe YCTAHOBKH B Hee
npoSHpoK, AomxkHa 6TE 104 £1 °C.

Yepes 4045 mun (He Gonee) npoSupky BHHEMAIOT B3 GaHM B OXNAXIAWOT.
ConepxuMoe kaxaoi NpoGHPKM KONMYECTBEHHO INEPeHOCAT B  Crakad
BMecTEMOCTEIO 100 cu3, NpEeABAPUTENLHO CHONOCHYB NPOGKU-XONOANABAUKH
HeGOoNBIHM KONHYIECTBOM HHCTWINHPOBAHHOH BOAM, A0BOZAT pH mpobum Ao
7-8 pacTBopoM cepholt xucnors 0,05 MONB/EM® ¢ TIOMOIIBIO pH-Metpa. Ilpu
orcyrcTBHH  pH-MeTpa  ZonycTHMO  HCMONBROBAHHE  YHHBEPCANbHOH
HHOkKaTOpHON OGymard. ITIpu amanyse CHNIBHO MHHREPAIN3OBaHEHIX Npod
06pasyioTcs OGMNBHBIE OCAAKH THAPOKCHIOB MCTANNOB, HE PacTBOPAIOILMXCA
npr xoBeaesHH pH no penmyuHnl 7-8. B TaxoM cnyvyae HeoGXOZUMO
moaxkucauTe npoby no pH 2-3, a 3aTeM HeliTpaTn30BaTL PACTBOPOM IREIOUH.
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Konnqecrnenno NepeHoCsT PacTBOp B MepHYo KonGy, BmecTHMocThio 100
em’,  noBamasor 2 oM PAacTBOPa XAOPHNAA AMMOHMSE, LOBOAST A0 METKH
ANCTHNNHpOBaHHOW  BojoH,  MEpeMeUMBAalOT W OPONYCKalOT Yepel
KaIMUEBbIH DPELYKTOP ¢ ONTHMAaNbHOM cxopoc'rblo noGasngs npoby
topuusmu no 20 - 25 cu’. Tlepsuie 60-65 cM” mpobl, mpoweamHe yepes
peaykTOop, 0TOPacHBAIOT, CRCHYIOLIYIC NOPLHIO pacTBopa (25 oM ) orbupaiot
B UBRKEAD BMECTUMOCTBIO 25 oM . Tipensaputentso wHRMBAD
ONIONAaCKWBAIOT TEM X¢ PACTBOPOM.

H3 uUMnNHHApA DEPEHOCAT pacTBOp B CYXYK0 KOHHYECKYTIO HJIH
TUTOCKOIOHEYI0 KONGy, HeMeAnerHo gobasnaioT 1,5 o’ pacTBOpa peakTHRE
I'pucca u nepeMeInkBaioT. Yepes 40 MUHYT HAMEPAIOT COTHYSCKYIO TNOTHOCTD
Ha  (OTOINEKTPOKONOpAMETPe ¢  sefeHsiM  ceeroduasTpoM  wan
cnexTpo$oTOMETPE NPH TRHE BONHH 520 BM B KioBerax Iuuol | cM npoTHR
JUCTHINApoOBaHHOR ROAN. ONTRYeCKyl0  HIOTHOCTh XOJNOCTOTO ONKTA
BEIYHTAIOT H3 ONTHYECKON NITOTHOCTH Npof.

Tocne mponyckawAs Kaxmoil cepud Dpod XONOHKY CleayeT MpoMErTs 20
¢M” pacTRopa ceprRol kucnerm 0,025 moan/am’ , SaTeM THCTHNIHPOBagHOR
Bozoi (80 - 100 cm’)

Ecnii nppn mumepanuzauuu npob obpazyerca Oemsili OCalOK, HE
pPACTROPAIOINAACA @pPH NOAXHCICHHH, nocne HefiTpanksanua npoby
{UNETPYIOT uepes Ge330NbHEN  QUILTP, NPEABAPHTENLHO NPOMETRIME
RUCTHNNHPORAHHOH BONOH, B MepRYl konly smectumocthio [00 o’
CTAKAaHYHK H (UIBTP NPOMBIBAICT AUCTHIIIHpOBaHHOH Bogolt, cobupas
RPOMBIBHEE BOAM B Ty K€ MEpHyio konby, mobGasasroT 2 oM XJIOPHCTOTO
aMMOHHA, JACBOAAT 00beM HO METKd BOJOH H Raji¢ée NPOBOAAT ONpeicneHHe
KaK ONTHCAHO Bhillie.

IIpu amanusze cunmosary IHeHHuX Box (XIIK > 50 M/’ g caenyer
no6asuTb B Apoly 5 cM” pacTBOopa mepceynbdara Kanug H 2 ¢M” pacTBOpa
INEnoYH. AHANOIHIRO BHIIONHAIOT aHANK3 XONOCTOH Mpobh.

9 Buruncaenne pesyabTaTos RiMepennit

Maccopyio XOHLUEHTPALMIO oOLIEro a30Ta B aHAIH3HpyeMol npofe BoAw
PacCUUTHBAIOT 1O GopMyne:

a 1000
c, =210, )
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THe .- MaccoBad KOHIleHTpauua ofuere a30Ta B aHANHIUpyeMoH Bojie,
MF/JIM3 ;
a - colep}aHne odmero azora B npobe, HalineHHOE MO
TPaxyHPOBORHOH 3ABACHMOCTH, MT;
V - ofbem npobul, B3ATLIR 114 aHanN3a, em’.

PezynbTar usMepeHAs B  JOKYMEHTax, [IPeAYyCMAaTPUBAIOWHX  €ro
HCTIONB30BAHNE, TPEACTABIAIOT B BHAC!

Cy+ A, Mr/am’ (P=0,95), )

TAe A - XapakTepHCTHKA NOTPEIIHOCTH U3MEPeHHd ANg AaHHol Maccomoit
XOHIenTpanuu obwero azora (Tabnana 1).

YHcneHHbIC 3HAUCHHA DPE3YARTATA H3MCPEHHS JORKHL OKaHUHBATHCA
nadpoii TOro e pa3pana, 9T0 ¥ 3HAYCHHA XapaKTePUCTHKH NOTPEIIHOCTH.

10 KonTpoab DOrpemINOCTH H3Mepern i

OnepaTnBHEIH KOHTPONL NOTPELIHOCTH MPOBOJAT IO BOCHPOH3BORUMOCTH
Pe3YABTaTOBR oNpefeneHns obmero asora B NORTOPHHX paboumx npobax
BOAH. ITepHOAHYHOCTL KOHTPONA - HC MCHEE ONHONR KOHTpONBHOH Ha 15-20
pabouux npob 3a mepHoA, B TEYCHUE KOTOPOTO YCIORUS NPOBEICHHA aHATH3A
HEW3MeHHEI.

JUIs TpOReACHNA  KOHTPONA BROONHAIOT HMIMepeHue ofllero asora B
OCHOBHOH M KOHTpONbHOH mpobe. MuTepsan Mexay aRanu3oM OCHOBHOW
KOHTPOABHOA Npo6kI AONAKEH COCTABNIATE OT 1 Ao 3 HHEH.

PesynsTaT KOHTPOJA NPH3RAIOT YAOBASTROPHTENbHLIM, €CIIH PacxoxAeHUE
pesyiasTaToR ocHoBHOro (Cyxyj) M koHTponsHOTO (Cy) u3MepeHns He
npessiuacT HopMaTHea KouTpona (Kp):

ICxl' CxZ ISKB (3)

HopMaTHR kKOBTPONA PacCUKTHBAIOT No dopmyre:

Ko= 2,77 o) (P=0,95), 4)
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Tae of A}- XapaxTepueThka cayuaifHol cOCTaBisiome NOTpemnocTH Ang
MaccoB0 KORIEHTPARK 00LIEro a30Ta, PACCUHTAHHON 0
opmyne (C+ C)2 (rabnana 1).

IMpe NpeBHWICHAY HOPMATHBA MPOROAAT NMOBTOPHOE ONPEALTCHHE 00meT0
a30Ta B KOHTPONsHOH npoGe. TIpH NOBTOpHOM NPERWNIICHHH HOPMATHBA
BEIACHAIOT MPHYMHLL, NPHBOMAIMMNE K HEYAOBACTBOPUTONbHEIM PE3YAbTaTaM H
YCTPAHAIOT WX,

11 Tpe6osanns GeszonacHocTa

11.1 Ilpn BHNONHEHHH R3MepeHut MaccCOBOY KOHUEHTpalKHH obumero azora
B Npofax NMpUpOAHBIX H OYHIMEHHBIX CTOYNRHX BOA cobmoaaieT TpeGoBarna
fezomacHocTH, ycTaHOBAeHHBE B "[IpaBHNax Mo TeXHHKE 0E30MACHOCTH NIpH
Npou3BoACTBe Habnmwuewmif u pabor Ha cerm Iockomrmapomera”, Ji,
TeapomeTrcousnatr, 1983, wim B "TunoBodt HHCTPYKNHH N0 TEXHHKE
OesonacHOCTH s rHAPOXHMHUYEcKUX Naboparopuii ciryxb Pockxomsoaa”, M.,
1995,

11.2 Ile crememn Bo3gelictBHf HA OpraHHIM BpeRHBIE  BeIlEcTBA,
KCIOAb3YEMEle IPH BROONHEHNH ONpeNeNenud, oTHOCATCR K 1, 2, 3 xnaccam
onacsocTh o F'OCT 12.1.007.

11.3 Copepxanne MCUONB3YEMBIX BPEAHBLIX BEIECTR B BOSAyXe paloueit
30HH He ACGXHO NPERHINATh YCTAHOBIEHHHWX MpefeNbHO IONMYCTHMLIX
KOHUeHTpauuk B coorsercrbuu ¢ TOCT 12.1.005

12 TpeGopanun x XE2IN(PHKANHE ONEPATOPOB
K srmonnennio usMepenut H o6paGoTke AX pe3ynbTaTOB IOHYCKIIOTCA
IHMA €O CcpeNHdM NpoQeCCHOHANTBHBIM 08pazoBaHHeM, MMEIOMHE CTaX
paboTh B 1abOpPaTOpPUA HE MeHee 6 MeCAlCB, OCROHBITHE METOAUKY aHANM3A,
13 3aTpaTu BpeMedd HA NPoBEleHNe AAANN3A
Ha noarorosurenbune pabothl Tpefyercs:
HA TOATOTOBKY #H pereHepalldl® HOROOOGMEHHBIX XOJOHOK A

nonyyeHna ACHOHHPOBAHHOMN BOAK B I'OX - 24 4en. -4;
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- Ha MOAFOTOBKY ¥ pereHepaldio KaAMUEBOTO PEAYKTOpa B FOX - 16 uen.-a
npu obseme paboT x0 300 npob 2a rox n 20 yen.-u - Gonee 300 npob;

- Ha MPATOTOBJICHHE PACTBOPOB H PEaKTHROR B oKX - 25 ven.-y;

- Ha YCTaHOBNICHNE PafyMpoBovHOi 3aBHCcHMOCTH - 3,6 ven, -4,

Ha eeinmoanense onpenenedus obmero asora Tpebyerca:

- B ¢IAHHYHOIA 1pobe - 2,0 wen. -u.;

- B cepum H3 10 npob - 5,5 gen. -4.

3aTpaTsl BpEMEHH Ha NOAIOTORKY MOCYAH BKMIOUCHBI B 32TPATE! BpeMeHH

HA MpOReflcHHe aHRNH3A,
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®ENEPAJILHAA CIVXEA POCCHH NO rRAPOMETEOPOJIOTHH
A MOHATOPHHTY OKPYKAIOMER CPEIBI

FHAPOXHMHWYECKMH MHCTUTYT

CBHAETEJLCTBON 13
o6 arrectagug MBH

METQJIKA BBITNIOJHEHUS W3MEPEHHH maccosoft xoruesTpamvy ofuiero
230Ta B BoZax (POTOMETPHUECKHM METONOM NOCIEC OKHCACHHA NepCynbdaToM Kanus.

OCHOBAHA Ha oXuchewuH a30TCOACHXAIINX coeanHenHl nepcynndaroM Kalut
NpY HArpeBaHu® B 1OENouHOH Cpeme B pe3ynhTaTe dero azof, CoAcpxamulica B
OPraHHYecKMX M HeOPraHHYEeCKMX COCJMHGHMAX, NpePpA@ETcs B HHTpaTH. Hanee
HHTPaTsl BOCCTAHAR/MBATCA C NOMOLIGK KAAMHEBOro PEAyKTOpa MO HHTPHTOB, 2
TIOCNESRHNE ONPENCNAIOTCA NO UBETHON peaklisy ¢ peakrison I'pacca DoToMeTpRYeCKMM
METOAOM.

PA3SPABOTAHA I'NApOXHMHIECKUM HHCTHTYTOM.

PETJIAMEHTHPOBAHA = PJI 52.24,364-95.

ATTECTOBAHA k coorserctend ¢ TOCT P 8.563 (I'OCT 8.010).

ATTECTAILIMSl npoesens IHAPOXHMHUECKMM  MHCTHTYTOM  HAa OCHOBAHMH
pesyNkTaTOB 3KCHCPHMEHTAIBHBIX HCCHENoBaNMN B 1984 T, M MeTponorHueckoi
3KCHIEPTHIN MaTepuanos B 1995 r.

B pesynbTare arrectauny MBH ycTanosneno:

1. MBU cooTBeTcTRyeT NpeabapAdeMEIM K HeH meTponorniecknm TpelobaHusM B
obamaeT ceAyIOMMMH OCHORHBIME METPONTOIHIECKHMH XapaKTEPHCTHKAMM:

3HaNeH A XAPAKTEPUCTHK NOTPEWHOCTH U e¢ cocTabngiemnx (P=0,95)

Juanazox XapAKTEPHCTHKY COCTARNSIONINX
YIMEPACMEIX OTPEIHOCTH, MI/aM’ Xapaxrepucruka
KOHUCHTPaNH cITyqaliHON, CHCTEMATHUECKOR MOTPEHIHOCTY,
oduiero azota,C, ( A A. /o', A
Mr/aM’ i ]
0,05- 10,00 0,0140,04 C 0,0140,02¢C 0,02+40,07C
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