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Hpeauncnosue
| PABPABOTAH T'Y «l'uapoxuMuyeckuii MHCTUTYT»
2 PABPABOTYHMKHMH JI.B. boeBa, kaua. xum. nayk, KO.A. AHapees
3 YTBEPX/IEH 3amecturenem Pykopoautens Pocruapomera

4 CBUAETEJIBCTBO Ob ATTECTALIMMWY MBH Bripano I'Y «I'uapo-
xUMuueckudl uHcTuTyTY 15.09.2005 . N 31.24-2005 .

S BAPEITMCTPUPOBAH I'Y UKb I'MI1 3a nomepom PJ] 52.24.380-2006
6 B3SAMEH PJi 52.24.380-95 «Meroaunueckue ykazanua. MeToaHka Bbl-
MOJHEHHUS H3MEPEHUH MACCOBOH KOHUEHTpalUHWHW HUTparoB B Bomax ¢OToO-

METPHUYECKUM METOAOM € peakKTHBOM | pucca nocje BOCCTAHOBNEHHA B Kal-
MUEBOM peLYKTOPE»
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Beenenue

A30T OTHOCATCA K YHCITY OMOr€HHBIX 3JIEMCHTOB M €TI0 COCAMHEHHS UMEIT 0cohoe
3HAUCHUE 1A PAZBUTHS XKU3HU B BOAHBIX 00bexTaX. [Ipy OTCYTCTBUM a30TCOAepIKaUUX
COEJIMHEHHH B BOJE POCT M PAa3BUTHE BOAHOW pacCTHUTEBHOCTH MPEKpPALLAETCs, OOHAKO
U30BITOK 3TUX COCHUHEHUH TAKXKE MPUBOAUT K HEraTHBHBIM MOCICACTBUIM, BbI3biBas
POLIECCH] IBTPOPUKALMU BOAHOrO 00bEKTA U YXY/ILIEHHUE KA4Y€CTBA BOJBI.

MuHepaneHbie GOpMBI a30Ta B BOAHBIX 00BEKTaX MpPEACTABJICHb, INIABHBIM 00pa3oM
HATPUTAMHU, HUTPATAMH, AMMHAKOM U HOHAMH aMMOHHA.

McToudnkaMy noOCTYIUIEHUS COCNMHEHHII a30Ta B OPUPOAHBIC BOIbI ABJIAIOTCS pas-
JIOXKECHHE KJIETOK OTMEPILUHX OPraHU3MOB, MPHKUZHEHHbIE BBIACJIEHUSA FHAPOOHOHTOB,
aTMOC(epHBIC OCalIKH, (PMKCallMid U3 BO3yXa B PE3YJbTaTE XU3HEAEATELHOCTH a30T-
PUKCHPYIOIUHMX OaKTepHil. 3HAYUTENRHOE KOJHYECTBO 230Ta MOXKET NMONAaLaTh B BOJAHBIE
O0BEKTH C OLITOBLIMU, CENLCKOXO3AUCTRBCHHBIMYA M MPOMBIIINICHHBIMUA CTOYHBIMU BO-
OaMH.

[ToHM>xeHHUE coNepKaHHUA COCAMHEHHUH a30Ta B BOXOEMAX CBA3aHO, B OCHOBHOM, C
noTpeOJeHUEM UX BOAHBIMHM pacTeHUIMH. HekoTopyro poiib B 3TOM IIpOLIECCe HUIpaer
NEHUTPHUPUKALUA, T.€. IEPECBOI CBA3aHHOIO a30Ta B CBODOAHOE COCTOSHHE.

HutpaTh!l SBASIOTCS KOHEYHBIM NMPOAYKTOM MHHEpaIU3aluyd OpragHyeCcKuX a3oTco-
NEepKalluX BELIECTB, UX CONCPXKAHUE B BOAEC, KAK IMPABHUJIO, 3HAYUTEIILHO NMPEBBINIAET
coiepKaHHe AMMOHMIHOI'O 1 HUTPUTHOTrO a30Ta. B He3arpa3HEHHBIX BOOHBIX O0BEKTAX
KOHLEHTpAUXs HUTPATHOIO a30Ta OOBIYHO HE NPEBHILIACT ACCATHIX N0JIE€H MUJLIMTpaM-
Ma B KyOM4ecKOM aeuuMerpe. JJIs HUTPATOB XapakTepHO YMEHbUIEHHE COOEp)KAHHS B
BErCTaUMOHHBIN NMEpHOA 3a CUeT NoTpedsieHHUs BONHBIMU PACTCHHAMHU U YBEIHUYCHHE
OCEHBIO MPH OTMHUPAHUM BOAHBIX OPraHU3IMOB U MUHEPAIM3ALMU OPraHHYECKUX Be-
IecTB. MakCUMaJlbHOE COAEPKAHUE HUTPATOB HAOIIOAAETCA B 3UMHUH NEPUO/L.

Conep>XaHHEe HUTPATOB B MOA3CMHBIX BOAAX OOBIYHO 3HAUUTENLHO BEIIIE, YEM B I10-
BEPXHOCTHBIX.

[IpenenpHO AONYCTUMAA KOHUESHTPAllMdg HUTPATHOrO a30Ta B NPUPOAHBIX BOAAX CO-
crapiger 9,1 Mr/aM’ Ui BOAHBIX OGBEKTOB PbIOXO3ANCTBEHHOrO HA3HAYeHHA H 10
MI/IM° — XO3SMCTBEHHO-TUTHEBOIO H KYJILTYPHO-OBITOBOrO Ha3HAYEHMU .
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PYKOBOASAINHUUA JTOKYMEHT

MACCOBAS KOHIIEHTPAIIMS HUTPATOB B BOJIAX.
METOJHMKA BbITTIOJJHEHUSA U3MEPEHUU
OOTOMETPUYECKNUM METOIOM C PEAKTUBOM I'PUCCA
IMOCJIE BOCCTAHOBJIEHUSA B KAAMHUEBOM PEJYKTOPE

Hara BBegeHuns 2006-04-01

1 O6nacTs NpHMEHEHUn

1.1 Hacrosmuii pyKoBOAAIIMH HOKYMEHT YCTaHABJIMBAaeT METOAHUKY BBI-
IIOJIHEHHUA HU3MEpEHMH (Hanee — MeTOoauka) MacCOBOH KOHI[EHTPALUH HMT-
paTHOIro a3oTa B Npobax MOBEPXHOCTHBIX BOJ CYIIH ¥ OYHINEHHBIX CTOUHBIX
BOO (JOTOMETPHYECKUM MeToaoM B auamnaszoHe or 0,010 mo 0,300 MI/AM> B
nepecyere Ha a3oT. llpm ananuze npo6 BoABl ¢ MaccOBOH KOHUEHTpalueit
HUTPATHOrO a30Ta, npesbimaroineii 0,300 Mr/M”, JIONYCKAETCA BBHIIIOJIHECHUE
U3MEPEHUH IOCIe COOTBETCTBYIOLIEro pa3daBneHus npodOsl BOOOH, HE CO-
AepXKaled HUTPaToB.

1.2 Hacrodgwmuii pykoBoasuiuid JOKYMEHT NpeJHa3Ha4Y€H OJig HMCIOJb30-
BaHHWs B aboparopudaX, OCYLIECTBIASIONIMX aHAIKU3 NPUPOSHBIX K OYHIECH-
HBEIX CTOYHBIX BOA.

2 HopMaTHBHbIE CCHIJKH

B HacrosmeMm pykoBOIOsIlEM NOKYMEHTE MCIIONB30BaHBI CCBHIIKH Ha Clie-
AYIOIIME HOPpMaATUBHBIE JOKYMEHTHI:

['OCT 12.1.005-88 CCBT. Obimue caHUTapHO-TUTHEHUYECKHE TpeboBa-

HUSA K BO34yXy padoueil 30HEH
['OCT 12.1.007-76 CCBT. Bpennsie Bemecrra. Knaccudukauus u 06-
mue TpedoBanus 0€3011aCHOCTH
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[[OCT 17.1.5.04-81 Oxpana npupoast.  uapocdepa. [1pubopsl 1 ycTpoii-
cTBa AN11 oTOOpa, NnepBUUYHON 00pabOTKM U XpaHEeHUA Npod NPUPOAHBIX BOL.
OOuine TEXHUYECKUE YCTTOBUA

[OCT 17 1.5.05-85 Oxpana npuponasi. [ uapocdepa. Oduire rpedoBaHuS
K oTOOpY NpoO MOBEPXHOCTHBIX H MOPCKUX BOJ, NbAa H aTMOC(EpHBIX Ocal-
KOB

[[OCT P UCO 5725-6-2002 ToyHoCTh (NpaBUABHOCTL M TNPEHM3IHOH-
HOCTL) METOAO0B U PE3YyAbTaToB H3MepeHUH. HacTe 6. Mcnonb3oBaHue 3Ha-
YeHU W TOYHOCTHU HA NPaAKTHUKE

FTOCT P 51592-2000 Bona. Obwue tpeboBanusa kK oTbopy npod

MU 2881-2004 Pexomennauus. | CH. MeToagukH KOMHYECTBEHHOTO XH-
MHYeCcKOoro axanuia. Ilpouenypbl NpOBEpPKU NPHEMIIEMOCTH pPE3YJbTATOB

aHaJIki34.
CchelIKHd Ha OCTANbHbBIC HOPMATUBHbBIE HOKYMEHTHI NPHBEACHBbI B pa3znenc 4.

JIlpunucaHHble XapPAKTEePHCTHKH NOTrPeIHOCTH H3IMEPEHHHA

3.1 Tlpu coOnoaeHUU BCeEX PErilaMeHTUPYEMbIX METOAMKON YCIIOBHUHR
IpOBEACHHUS H3MEPECHHUH XapPaKTEPUCTUKH MOTPEIIHOCTH pe3y/ibTaTa H3Me-
peHMs C BepOATHOCTHIO 0,95 He [fOJiKHbI NpeBbIIaTh 3HAUCHUH, MPHUBEIECH-
HbIX B Tabnuue 1.

Tab6nuua 1 —Jldana3zoH U3MEPEHHUH, 3HAYEHHUA XaPAKTEPUCTUK MOTPELIHOCTH U €€ CO-
CTABJIAOLLIUX

[ lokazaTesb [lokazaTenb [Tokazarenb ' [lokasaTels
JInana3oH u3-  TOBTOPAEMO- | BOCAPOM3BOAM- | IPABHJIBLHOCTH TOYHOCTH
MEPEHKIN Mac- 1 CTH (CpeaHe-  MOCTH (cpeaHe- | (rpaHULbLI CUC- | (FpaHHUbI MO-
COBO# KOHLIEH- KBaapa- | KBaAPATHYECKOE | TEMAaTM4eCKOH | TIPEHOCTH
 TpalHW HHUT-  THUYECKOE OT- |  OTKIOHEHHE MOrpeliHOCTH | NpPH BEPOAT-
PaTHOro a30Ta  KJIOHEHHE 110~ | BOCHPOH3BOAH- | MPH BEPOATHO- f HOCTH
X, Mr/am’ BTOPAEMOCTH ) MOCTH ) ct P=0,95) ' P=0,95)
G,, MI/OM’ 1' G, MI/OM +A., MLFXQMI ] +A, MI/IM |
|
OT0.01080 4 6611008 X 1| 0,00240,12X | 00014020 X . 0,004+0.24 X
0,080 Bxiarou |
| |
CB 008000 15 5024008 X © 0,003+0,11 X | 0.001+0.05 X | 0,006+0.24 X |
0,300 BrOU { ; |
| B . — - - —~ - ]

2
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[{lpn BBIMOJHEHUH H3IMEPEHHH HUTPATHOro a3zorTa B Npodax ¢ MACCOBOM
KOHueHTpauueh caoiwie 0,300 MT/aM™ Tocie COOTBETCTBYHOUIErO paszbasre-
HHA [OTPElWHOCTb HM3MEPEHHUA HE [MpPEeBbILIACT BEIAWYUHBL AN, rae A -
MOrPEIHOCTh U3MEPEHHUS KOHUEHTPAUMK HUTPATHOIO a30Ta B pa3ban; IcCHHOH
npobe; n — creneHb pazdasiieHUs.

[Ipenen oOHapyXE€HHUA HUTPATHOrO a30Ta POTOMETPUUECKUM METOJIOM C
peakTuBOM | pucca pasen 0,005 M/,

3.2 3HayeHud NoKa3areas TOYHOCTH METOAUKHU HCIMONb3YIOT NIPH:

- o OpMIIEHHUH PE3YNbTATOB U3MEPEHHUHK, BbIJlaBAEMbIX J1a0OpaTOPUEN;

- OUEHKe AeATeNbHOCTH N1abopaTopHit HA KAaYeCcTBO NPOBEAEHUA U3MEPC-

HUU:

~  OLIEHKE BO3MOXHOCTHU HCIIONb30BAHUA pE3YJbTATOB H3IMEPEHUH NpH

peajiu3alliy METOOMKH B KOHKPETHOHN J1abopaTOpHH.

4 Cpeacrea H3IMepeHHH, BCIIOMOraTe/ibHbl€ YCTPOHCTBA, pPeaKTHBBI,
MaTepPHAJIbI

4.1 Cpeacrea U3MepeHH#, BcnoMoratejbHble YCTPOHCTBA

[IpH BBIMOIHEHWHU U3IMEPEHUN MTPUMEHAIOT ClEAYIOIIIHE CPEeICTBA U3MeEpe-
HUHW U Ipyrue TEXHUUECKHE CPEACTBA:

4.1.1 ®otometp unu cnexkrpodotoMerp awboro tuna (KOK-2, KOK-
2mn, KOK-3, CP-46, CO-56 n ap.)

4.1.2 Becobl ananuTuueckue 2 kaacca touHoct no [OCT 24104-2001.

4.1.3 Becsl TexHuueckue nabopartopusie 4 knacca toyHoctu no ['OCT
29329-92 ¢ npenenom B3BewuBaHusa 200 r, 500 r.

4.1.4 T'ocynapCTBEHHbBIH CTaHAapTHLIH 00pa3zelu coCTaBa BOJAHLIX pacTBO-
poB HuTpaT-HOHOB [ CO 7258-96.

4.1.5 KonObl MepHble He HUXxke 2 knacca touynocTtH no I'OCT 1770-74

BMECTHMOCTbLIO: 100 cM’ — 4 wT.
250 cM” = | wr.

1000 cM” — 1 wT.

4.1.6 Ilunerku rpanyrpoBaHHbi€ He HHXE 2 kjacca TodHocTH no [TOCT
29227-91 BMECTUMOCTLIO: 2 cM” -3 wr.
Scem — 1 wT.

10 cm” — 1 wT.
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4.1.7 TluneTkn ¢ 0OAHOU OTMETKOH He guxe 2 kjgacca TouHoceTty o FOCT

29169-9] BMeCTUMOCTBIO: g CM3 — 1 1w,

i O CM3~—] [T,

3
20 unu 25 cMm™ — 1 Wi,
4.1.8 Llununapel mepHble M0 [ OCT 1770-74 BMeCTUMOCTBIO

et

25 ¢cM — 3 WT.
100 eM® — 2 1.
500 CM3 — 1 wr.

)

1000 cmM™ — 1 T,
4.1.9 Kon6osl xkonudeckde 1o I'OCT 25336-82 BMeCTUMOCTBIO
50 cM” — 10-15 wr.

500 cM” — 1 T
4.1.10 Crakaubl xuMHueckue o I OCT 25336-82 BMEeCTUMOCTLIO

et

150 cM™ — 4 .

250 cm” ~ | wT.

500 cm” — 1 wT.

1000 cm” — 1 wT.

4.1.11 Penyxrtop (pucyHOK 1) — 1 wr.

4.1.12 CrakaH4uKu 115 B3BeWINBaHyg (61o0kchl) no [OCT 25336-82

— 2 UIT.

4.1.13 ]_L[}ca(b CYLHHHbeIﬁ 06Hleﬂaf;0pa'ropH0r0 HazHaAyYeHUu4d — 1 wr.
4.1.14 Boponka nadoparopHas no I'OCT 25336-82 auameTpom 56 MM

— 1 wT.

4.1.15 Crynka ¢apdopoas no I OCT 9147-80 -1 1T,

4.1.16 Yamka dpapdoposas no 'OCT 9147-80 — | wr.

4.1.17 Dkcukatop no 'OCT 25336-.82 — 1 wr.

4.1.18 VYcrpoiictBo ansg QUIBTPOBanusg npod ¢ UCMOJIL30BAHUEM MEM-

OpaHHBIX WJIM OYMaXHbIX QUILTPOB —~ 1 wr.

4.1.19 Hinarens rj1acTMaccoBbid — 1 .

4.1.20 baHg BonsgHas

Jlonyckaercs HCNONB30BAHUE APYTUX TUIIOB CPEACTB H3IMEPEHHIH, MOCY b

M BCMIOMOraTenbHOro 00OpYAOBAHHA, B ToM yucJe HMIIOPTHBIX, C XapakTe-
PUCTUKAMHU HE XYXKC, UEM Y INIPDUBCLACHHLIX B 4.].
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4.2 PeakTHBbI H MaTepHAaJibl

4.2.1 Kanu#t azorHokucnbelil (kanus Hutpar) no [OCT 4217-77. x.u.

4.2.2 AMMOHUH xJ10pucThIl (aMMOoHus xJopun) no 'OCT 3773-72, u.na.a.

4.2.3 PeakTtuB I'pucca no TY 6-09-3509-74, y.n.a. unu kucnora cynba-
nunosas no 'OCT 5821-78, y.n.a. u | -HadpTHnaMHy , 4.1.a.

4.2.4 Harpuit a30THCTOKKCABIA (HaTpusd HUTpUT) no FOCT 4197-74, x 4.

4.2.5 YkcycHas kucnota jgeasHas no 'OCT 61-75, x.u.

4.2.6 Consnas xucnorano 'OCT 3118-77, u.a.a.

4.2.7 Kansuu# XJOPUCTHIH 00€3BOXEHHBIR (TpaHyJ/bl) 1Jid 3KCHKATOpa M0
TY 6-09-4711-81, 4.

4.2.8 Bona pnucrtunnupoBaHHas no [ OCT 6709-72.

4.2.9 Bona OMAUCTUNNIMPOBAHHA UM A€MOHUPOBAHHAA.

4.2.10 OuneTpbl OyMaxHbie 00e330/ieHHBIe "Oenasg neHTa” no TY 6-09-
1678-86.

4.2.11 ®@unbTpbl MeMOpanusie "Bnaaunop MOAC-OC-2", 0,45 Mxm, no
TY 6-55-221-1-29-89 unu apyroro Tvna, paBHOLEHHbIE MO XapaKTEPHUCTH-
kaM, Un¥ GUIBTPBl OyYMaXKHbie 00€330NieHHbIe "CcHHAA neHTa" no TY 6-09-

1678-86.
4.2.12 YuupepcajibHasd vHaAMKaTopHas Oymarano TVY 6-09-1181-76.

JlonyckaeTcs HCNONb30BaHME pPEAkTUBOB, H3rOTOBJIEHHBIX NO APYrow
HOPMATHBHO-TEXHHYECKOH NOKYMEHTALMWH, B TOM YHUCiIe UMIOPTHBIX, C KBa-
nudUKaUMend HE HUXKE YKa3aHHOW B 4.2,

4.3 JJonoJHHTEeJbHOEe 0O00OPYAOBAHUE U PEAKTHBBI A/ KAAMHA OMe]-
HEHHOTO

4.3.1 MUcTOYHUK NOCTOAHHOIrG TOKa J0060ro Tuna, no3BOMSIOIMK MOMY-
YUTb HaATpA)KEHHUE Ha suehike 3 B npH BeJIMUMHE TOKA He MeHee 2 A.

4.3.2 BonbTt™meTp noctosHHoro toka no [[OCT §711-93, no3Boisiowmi
U3MEPUTH HanpsxeHue 3 B.

4.3.3 AmnepMmeTtp noctosnHoro toka no ['OCT 8711-93, no3sondrouiHii
U3MEPUTHL TOK -2 A.

4.3.4 Cocya CTEKJIAHHBIH WY MNJACTMACCOBbIYI BMECTUMOCTBIO 3-5 HM3,
N1MaMeTpOM HE MeHee 17 cM.
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4 3 5 CsyMHUOBAg UAM kaAMUeBasgd NjJacTUHKaA niowanso 80 100 CM]
4 3 6 Kaamuit B nanoykax no TVY 6-09-3097-78. 4 vy uga HIK Kag-
MHUH FPaHYJIHPOBAHHBIN, CNJIaBleHHbIH B BHAe najoukud no TY 6-09-3095-
78 4 Uan 4 A a
4 577 Kanmuii cepHokucaeit (raaMug cyibdar) no FOCT 4456 75 uwna
4 3 8 Meab cepHokucaas, 5-soaHas (meau cynsédar) no [OCT 4165-78,
4 11 a
4 39 CepHas kucnortano F'OCT 4204-77,yu g a

S MeTtoa namepeHHus

BrinonHeHHe H3MepeHUH MacCOBO KOHUEHTpAUHH HUTpPATOB (HOTOMET-
DHYECKMM METOJIOM OCHOBAHO HA BOCCTAHOBJIEHHWM HUTPATOB MeTaljlHye-
CKUM KaamueM a0 NO; M nociaeaywlleM onpeaejeHUud o0pa3ylrollnxcs
HUTPHUTOB 10 LIBETHOH peakLHU C PeakTHBOM [ pucca MakcuMMy™M OMNTHYE-
CKOH MJIIOTHOCTH B CINEKTPE MOJYUYEHHOTO IPH ITOM a30KpacuTess Habdmona-
eTcsd npu 520 HM

D¢dPeKTHBHOCTL KaAMHs KaK BOCCTAHOBHTEJIA 3HAUHUTEJbHO BO3pacTacT,
€C/IM OH MpeABapuTeibHO 00paboTaH pacTBOpOM COAM MedWn BoccTaHOB-
JIEHHas TPy 3TOM Me[b OCeqaeT Ha MOBEPXHOCTH KaaMus, oOpasys ¢ HUM
rajibBaHHueckyo napy CTereHb BOCCTAaHOBJIEHMA HUTpATOB 3aBUCHUT oT pH
pacTBOpa ¥ MAaKCUMallbHa OHa B ¢/1aDOLLUETOYHOHN cpele

6 TpeboBanus 0e30MaACHOCTH, OXPaHLI OKPYXKaKUIeH cpeabl

6 1 Ilpu BbINOJTHEHHUH H3MEPEHUI MACCOBOH KOHUEHTpaUHH HHUTPATOB B
npobax NMpUPOAHBIX H OYHIUEHHBIX CTOYHBIX BOA coOaoaarT TpeOOoBaHHA
0e30MacHOCTU, YCTAHOBJIEHHbIE B TOCYAapCTBEHHbIX CTaHAapTax U COOTBET-
CTBYKOUIMX HOPMATUBHbIX JOKYMEHTaX

6 2 [To cTeneHW BO3AEHCTBUA HAa OpraHM3M BpeAHbI€ BELIECTBA, UCMOb-
3yE€MbI€ MPHA BbIMOJHEHUH U3MEPEHUH OTHOCATCH KO 2, 3 KjlaccaM OflacCHO-
ctu no 'OCT 12 1 007-76

6 3 CoaepxaHue UCTONb3YEMbIX BPEIHBIX BEUWECTB B BO3AY x€ padoueh
30HbI HE€ JIOJIKHO [MpPEBbILATbL YCTAHOBJIEHHBIX IMpPeAebHO 10MYCTHMBIX
koHUueHTpauuih B coorBeTrcTBMH ¢ [OCT 12 1 005-88

6 4 PaboTy 1o nonyyeHH0 4 OMEOAHEHHUI0 MEeTaNnIHUYeCcKoro haaMusa cie-
AYET NPOBOAUTL B PE3HHOBBLIX MepyaTKax
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6 5 Bpenno apeiicteyroliMe BelecTBa noijexar ¢bopy H yTHIH3aUUK B
COOTBETCTBHH C YCTAHOBJEHHBIMH NPABHIAMH

6 6 JlononuuTtenabHbix TpeOOBAHUH MO 3KONOrHYECKOH 0E30MacCHOCTH He
NpeabABAAETCS

7 TpeboBannsa Kk kBaau(pHKaHH ONIEpATOPOB

K BbIMOJHEHUIO H3MepeHHH M o0paboTke HMX pe3ynbTaTOB JONYCKAKOTCH
AWUA C BBICWIHM M CPEeAHUM MNpoPeCcCHOHANBLHLIM 00pa30BaHHEM, OCBOHB-
[IHE METOAHUKY

8 YcaoBusi BLINOJHEHHUs H3MEPEHHH

[Ipn BLINONHEHHUH H3MEpPEHHUI B J1aDOPAaTOPHH AOIKHBI ObITE COONIOACHBI
CIEeAYHOUIHE YCITOBHS

Temnepatypa okpyxarolero Bosayxa (22+5) °C,

atMocdepHoe aasnenue ot 84,0 no 106,7 xlla (ot 630 no 800 MM pT CT ),

BJIAXXHOCTb Bo3ayxa He 6onee 80 % nipu 25 °C,

HanpsokeHue B ceTu (220+10) B,

4acToTa NepeMeHHOoro Toka B ceT¥ nuTanus (50+=1) I'n

9 O160p ¥ XpaHenue npob

OT160p npod ans onpenesieHUss HUTPATOB [IPOH3BOJAUTCA B COOTBETCTBHH C
F'OCT 171505-85 u 'OCT P 51592-2000 OOopynosanue ans otrdopa
npod nomxkHo coorBercTtBoBaTh [OCT 171 504-81 u T'OCT P 51592-2000
[Tpoby dunbTpyroT yepes MeMOpaHHbIA GuUAbTp 0,45 MKM, OYHLIEHHBIH
ABYKPATHBIM KHUOSAYEHUEM B JUCTUINUPOBAHHOH Boae YuUCThIE (UNBTPEI
XPaHAT B MJIOTHO 3akpbiToM Otokce [lpH OTCYTCTBUHM MeMOpaHHBIX AOMYC-
TUMO MUCNOJB30BaTh OyMaxkHble GUIbTPbl 'CHHAS JIEHTA MPOMBIThiE JHC-
TUJAJIUPOBAHHONW Boaoi [Ipn dunbTpoBaHUU uveped NOOH (PUIBLTP NepBbIE
nopuuu ¢unbTpara ciieayer otopocuts I[lpobbl NnomewaoT B CTEKIAHHYIO
HITW TMTOJIMATHIICHOBYIO NOCYAY € MJIOTHO 3aKpblBarolieics npoOKoi

O61beM npobul He Menee 200 M

HuTtpaThl OTHOCATCS K OHOXHUMHYECKU HECTOMKHUM KOMMOHEHTOM, IO3TO-
MY aHalu3 10JhHKeH ObITh NpOBeAeH B AeHb 0TOOpa Npodsi [Ipy oxnaxaeHuu
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no 3-5 °C ponyckaeTrca xpaHeHue npod B TeueHue 3 cyr. bonee unrenpHoe
XPaHEHHE BO3MOXHO NPH 3aMOPaA>KMBAHUHU NTPOOHLI.

Mcnosib30BaHue KakuXx-1ub0 KOHCEPBAHTOB MpPH ONpeleseHHt HUHTPATOR
He ABAAETCAE YPPEKTHBHBIM.

10 [ToaroroBka K BLINONTHEHNIO H3MEPEHHH
10.1 lIpuroroBnenre pacTBOPOB H PEAKTUBOB

10.1.1 PacTtBOp XNOopHaa aMMOHHUA, 5 r/am>

d T XJlopraa aMMOHHUSA pPacTBOPAIOT B | M’ AUCTUIINIUPOBAHHON BOAbI.
PacTBOp yCTONHYHUB B TEYEHHE O MeEC.

10.1.2 PactBop peakTtuBa I'pucca

[IpurotoBneHue U3 roTOBOro npenapara.

B 6t0Kkce B3BELIMBAKOT HA TeXHHYECKKHX Becax 10 r cyxoro, pacteproro B
CTYNKe N0 ONHOPOAHOM Macchl, peakTuna [ pucca u pacteopawT ero 8 100
cM 12 % pacTBOpa YKCYCHOM KUCIOTHI. PacTBOp (GUABLTPYIOT depe3 OyMax-
Hbill QUILTP «Oenag neHTa». XpaHAT B CKJAAHKE U3 TEMHOIO CTEKJ1a C IpH-
TEPTOR WJIM NOJUITHIIEHOBOH NpobkoH B XOJOAMABHUKE HE Donee Heaesm.
[Ipu KOMHATHO# TeMnepaType AONYCTHMO XpaHeHHe He DoJiee 2 CYTOK.

[IpuroroBneHue nu3 l-HaprunaMmuua u cyibPaHUI0OBOH KHCITOThI

PacTtBOp Cynb(daHMIOBOM KUCIOTHI. B3BEUIUBAKT Ha TEXHUYECKUX Becax
2,0 r cyabaHunoBoi kucaoTbl U pactopiatoT €€ B 300 cM” 12 %-Horo pac-
TBOpaA YKCYCHOH KUCAOTHI. g yCkOpeHHUs pacTBOPEHHA CMECh MOXHO CJIEr-
Ka rnogorpets B ropavei Boae. PacTBop yCTOHUUB B TEUEHUE HECKOJbKHX
MECSALIERB NP XPAHEHHH B TEMHOM MecCTe.

Pacteop l-Hadtunamuna. B Orokce B3sewuBarT 0,1 r I-nagpTHaamMuHa,
PAcTBOPSAIOT €70 B HECKONBKUX KaNIAX JeASHON YKCYCHOW KUCIOThI, N00aB-
asT 150 cM 12 %-Horo pactBopa YKCYCHOH KHCJIOTBI U MEPEMEUINBAIOT,
PacTBOp OUABTPYIOT U XPaHAT B TEMHOHN CKJIAHKE B IPOXNaJAHOM MECTE He
Oonee Mecaua.

PacTBop peaktuBa I'pucca roToBaT, cMellMBas paBHbie 00BEMbI PacTBO-
DOB CYNbL(MAHUNOBON KHUCAOTH M |-HadTHiaMMUHA. PacTBOp UCHONL3YIOT B
A€Hb TPUTFOTOBNIEHUA.

10.1.3 PacTBOp YKCYCHOM KKCIOTHI, 12 %%-HbIH

K 440 cm’ AUCTHIMPOBAHHON BOAbI npuUnuBarT 60 cM” e HOiR YKCYC-
HOM KUCJIOTHI Y TIEPEMEIINBAIOT. X PAHAT B CKJISHKE ¢ NPUTEPTOH NPOOKOM.



PJ1 52.24.380-2006

10.1.4 PacTBOp consaHon KHCa0THI, 0,05 MONb/ M

4.4 ™ KOHUEHTPHUPOBAHHON CONAHON KUCNOTHI NMPHUIUBAIOT K | am° auc-
TUJAUPOBAHHOW BOJbLI U NEPEMEIIHNBALIOT.

10.1.5 Kaamuit meTaniv4yeckuil oMeAHEHHbIH

[TonyyeHue KaAMHUA MeTAJLIHUECKOI0 OMEAHEHHOTO onucado B Ilpunoxe-
HUH A.

10.2 lloaroroska KaaMHEBOTI0 peaAyKTopa

OMeaHEHHbIH KAaAMUU [NEePEHOCAT B PEAYKTOD, 3ANOMHEHHLIH JUCTHIIMAK-
pOBAaHHOW BONOMH, cnensd 3a TEM, YTOOBI OH PaBHOMEPHO pacnpenensycs Io
KOJIOHKe, 0€3 NyCcTOT ¥ BO3AYIWIHBIX NY3bipbkoB. [locne 3anonHeHus penyk-
TOpa OMEJHEHHBIM KaJIMUEM HeOoOXOAUMMO NPONYCTUTH 4Yepe3 peaykrop 1,0-
2,0 M CTaOHUNH3UPYIOLIETO PAacTBOPa ¢ KOHUEHTpALUMUEH HUTpaTHOrO a3oTa
0,2 MF/,[IMBt JIn8 ero NpUroToBJIEHUS B MEPHYIO KONOY BMECTHMOCTLIO | J_IM3
nmomemarwT 0,8 oM’ pacTBOpa HUTpATa Kajiusd ¢ KOHUEHTpaluueHh aszora 250
MI/aM” (Ilpunoxenne b), nodasnsoT 20 cm® pacTBOpa XJaopuaa aMMOHUA,
NOBOASAT NHCTUNJIMPOBAHHOU BOJAOH A0 METKU M NEPEMEUIUBAIOT.

J{ns KaXA0ro BHOBb MOATOTOBJIEHHOIO PEAYKTOpA CA€AYeT YCTAHOBHThH
ONNTHUMAaJIBHYKO CKOpPOCTh NponyckaHus npoOsl. s 3toro 6epyrt no 100 M
CTAOHIU3UPYIOILErO PACTBOPA U NPONYCKAKT €0 Yepe3 PeAYKTOP C pa3jiny-
HOH CKOpOCThIO (B HHTepBasie OoT 8§ a0 14 GM3/MHH). [Teprsie 60-65 M pac-
TBOpA, NpOILUEAIIErO Yepe3 pEeAYKTOP, OTOpackIBaOT, nocjieaywue 25 oM’
oTOHpalOT B KOHHYECKYIO K00y, 100aBafoT 1,5 CME peakTuBa [ pycca U 4e-
pe3 40 MHH H3MEpPAIOT ONTHYECKYK MIOTHOCTb. ONTHUMAaNbHOH SABIAETCA
CKOpPOCTB, IPU KOTOPOM ONTHYECKAA MJIOTHOCTh pacTBOpPA MaKCHMaJbHA.

JIns onpeneneHus CTENEHH BOCCTAHOBIIEHHA pPEAYKTOpa cledyeT cpaB-
HUTh ONTHYECKYIO MJIOTHOCTb CTAOMIMU3UPYIOUWIENO PaCTBOPA, NMOJYYEHHOTO
NpU MPOTYCKAHUMU €ro yepe3d PeAYKTOP € ONTUMAILHOR CKOPOCTHIO, C ONTH-
YEeCKOH MJIOTHOCTLK pacTBOpPa C KOHLEHTpauued HUTpHTHoro aszorta 0,2
MI“/IIMB, k25 cm” KOToporo godasneHo 1,5 ™ peakTusa [ pucca. [1pu HeoO-
XOOUMOCTH CNIeAYyeT NPOBECTH ONPEAECTEHUE XONOCTONH NPOOLI U BBECTH M0-

NPpaBKy Ha COJIEp)KAHWUE HUTPATOB B AUCTHIIIUPOBAHHOMN BOLE.
Ctenenb BocctaHoBieHus (%) paBHa A(NO3 )/A(NO,) 100, rae A(NO3)
U A(NO;) — onTuyeckue NJIOTHOCTH PacTBOPOB HUTpPATA M HUTPHTA, 33 Bbi-

YETOM OTNTHYECKON MJIOTHOCTH XOJOCTOH mNpoObl. Y I0BINETBOPHUTENLHBIM
CYUHTAETCA PEAYKTOp, 11 KOTOPOro CTENEHb BOCCTAHOBAEHUS NPEBBIILAET

10
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90 %

[IpH nageHuun CTEeneHH BOCCTAHOBAEHHWA pPEAYKTOpa CAEAYET KaaMHH HU3
KOJIOHKH NnepeHecTy B CTakaH U poMbiTh 300 M pacTBOpa COJAHON KHCJIO-
Thi ¢ KOHUEeHTpauuen 0,05 MOB/M ', 3aTEM OTMBITh KaAMHI OT MEJKMX Hac-
TUL AUCTHJUIMPOBAHHONW BOAOH. IlpoMbiBaHue KaaMusd ciieAyeT NPOBOAUTSH
10 TeX NOp, NOKa BOAA HAl HUM nocae B30anThbiBaHUA HE OCTAHETCHd COBeEp-
LIEHHO MpO3payvyHOH.

OTMBITBIH KagMH# 3arpyxatoT B PEJYKTOP M BHOBb IMPOBEPAIOT CTEMNEHD
BOCCTAHOBJIEHUs. ECIHW yka3zaHHas npoueiypa He NPUBEIAET K MOBBILICHHUIO
CTENMEHU BOCCTAHOBJIECHUS, KOJOHKY cilellyeT 3anojIHUTb CBEXEHW MOpLHER
OMEJAHEHHOr0o KaaMHu4.

HponomxkutensHOCTh paboThl KAAMHEBOIO peyKTOpPa 3aBUCUT OT COCTABA

AHAJIM3UPYEMOH BOIbl U MOXET AOCTUraTh COTEH NpoO.
10.3 IlpuroroBiaenyne rpaiyHpoBOYHBIX PACTBOPOB

10.3.1 ['panyupoBO4YHBIE PAcTBOpPbl TOTOBAT W3 CTaHAApTHOro obOpasua
(I'CO) ¢ xoHueHTpauuei Hutpar-uona 1,00 Mr/cMm (0,2259 MI/cM HUTPAT-
HOIrO 430Ta).

LI npUroTOBNEHHUA rPaAyYHPOBOYHOIro pacTtBopa Ne | BCKpbLIBAIOT aMily-
1y, H €€ CcoaepKHUMO€ NEPEHOCAT B CYXYHO HHCTYIO KOHHYECKYHO NTPOOHPKY.
C noMou o 4UCTONH CYXOH IrpaiyMPOBAHHON MUIMETKH BMECTUMOCTHLIO ™
orbuparT 4,45 cM o0pa3lia ¥ NepeHocaT B MEPHYK KONOY BMECTHUMOCTHIO
100 cM . O6beM B Ko/6e AOBOAAT N0 METKH AUCTHIIIMPOBAHHOHN BOAOH H
nepeMeulMBarT. MaccoBas KOHLUEHTpAUMs HUTPATHOIO aszoTa B rpaaynpo-
BOYHOM pactBope cocrtasnsetr 10,05 MI/aM (ecAM KOHUEHTpallUs HUTPAT-
HoHoB B ['CO He paBHa To4HO 1,00 Mr/cM . pPacCYMUTBHIBAIOT MACCOBYI) KOH-
LEHTPALMIO HUTPATHOIO a3oTa B I'paayHWpoBOUYHOM pactBope Ne | cooTBeT-
CTBEHHO KOHIeHTpalWHU KOHKpeTHOro odpaszua, 1ub0 nepecyuTbiBalOT 00b-
€M CTaHaapTHOro obpaszua, KOTOpbld HEOOXOAMMO OTOOpaAThL, YTOOB! MOY-
YUTh PACTBOp C KOHUEHTpauMenh HuTpatHoro asota 10,0 MF/ﬂMg).

['panyupoBodHbIii pacTtBop Ne | cneayetr XpaHUTb B XONOAUJbHHUKE B
MJIOTHO 3aKpbITOH CKJISHKE He 0oJiee 5 CYT.

i1 npUroTOBAEHUA IpaadyHpoOBOYHOro pactBopa Ne 2 nuneTkon ¢ OAHO
OTMETKOH oTtbuparoT 25,0 M rpaaydpoBoyHoro pacteopa Ne |, nomewaroT
ero 8 MepHyro kondy sMectumoctsto 100 CM ' M JOBOAAT 10 METKH AMCTHJI-
NTHPOBAHHOW BOAOH. MaccoBas KOHUEHTpPAaUHUd HUTPATHOMO a30Ta B rpalyH-

11
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pOBOYHOM pacTtBope Ne 2 coctapsieT 2,51 MI/ oM.

'panyupoBouHbl# pacTtBOop Ne 2 cneayer XpaHUTb B XOJOAMILHUKE B
MJIOTHO 3aKPHITON CKIAHKE He Oonee 2 CyT.

10.3.2 Ilpu orcytcerBun ' CO nonyckaercss B ka4eCTBE rpailyMpOBOYHBIX
pPacTBOPOBR HCMNOJIb30BATH aTTECTOBAHHBIC PAacTBOPbLI HUTPATOB, NPHTOTOB-
JI€HHBle U3 HUTpaTa KanuA. MeTonruKa NpUroTOBJICHUS aTTECTOBAHHBIX pac-
TBOpPOB npuBeaeHa B [Ipunoxenuu b.

10.4 YcranoB/jeHHe rpaiyHPOBOYHbIX 3aBHCHMOCTeH

JIns npuroroBseHus o0pa3uos mjid rpaiyupoOBKH B MEpPHBIE KOJIOLI BMe-
cTUMOCTBIO 100 cM> ¢ MOMOILBIO rpaJlyupOBaHHbIX MUNETOK BMECTUMOCTBIO
2 uSs CM3 npunusarwT 0; 0,4; 0,8; 1,6; 2,4; 3,2 CM3 rpaAyupoOBOYHOr0 pac-
TBopa Ne¢ 2 ¢ MaccoBOH KOHUECHTpALHEH HHUTPATHOro aszora 2,51 Mr/M 1
1,0; 1,5; 2.0; 2,5; 3,0 cM° rpadydpoBOYHOro pacrsopa Ne | ¢ MacCoBOil KOH-
HeHTpaluued HuTpaTtHoro azora 10,05 mr/am™. OO6beMbl pacTBOPOB NOBOIAT
10 METOK Ha KoJibax AMCTUIINHPOBAHHOW BoaoH. MaccoBas KoHUEHTpauus
HATPATHOTO a30Ta B MOJIYYEHHBIX PACTBOPAaxX COCTABHUT COOTBETCTBEHHO O
0,010; 0,020; 0,040; 0,060; 0,080; 0,101; 0,151; 0,201; 0,251, 0 302 MI/IM.

K kxaxxnoMmy pactBopy B MEpHOHW koyibe NpHiIKMBAIOT 1o 2 M’ pacTBOpa
XJlopuaa aMMOHHUA, NEPEMEUIMBAIOT NMPOBOAAT OMPEAENEHUE HUTPATOB, KaK
OMMKCAaHO B pazgese 1.

ObOpa3nl ¢ KOHUeHTpauueid HAUTpaTHoro azora ot 0,010 no 0,080 MF/,[IM3
HU3MEPSIOT B KKOBETE C TOJUIMHOM MOTrJomariero cios 5 cM, odOpaslbl C
konueHtpaune ot 0,080 no 0,300 MF/IIM3 B KIOBETE ¢ TOJLW{MHOHW rmnorJo-
IAOUIEro ¢j10d | ¢M OTHOCHUTEILHO AUCTHUTHPOBAHHOMN Boabl, ONITUYECKYIO
NAOTHOCTE XOJOCTOro OIBITA U3MePAIOT B 00EUX KIOBETAaX. 3HaYeHHe ONTH-
YECKOH MIOTHOCTH XOJIOCTOrO ONbITa BBIYUTAKT U3 ONTHUUYECKOM MNOTHOCTH
00pa3uoB AJIs FPadyHUPOBKH,

[‘panyupoBOYHbBIE 3aBUCHUMOCTH ONTHYECKOH TMIOTHOCTH OT MacCOBOM
KOHIIEHTPAUUU HUTPATHOIO a3ora A KaXA0ro M3 AHara3zoHOB H3MEPEHUN
PACCYUTBHIBAIOT METOAOM HAaUMEHBIIUX KBAApPaTOB.

['panyupOoBOUYHYK 3aBHCUMOCTL YCTAHABAMBAKOT NPH HCNOAL30BAHUH HO-
BOH napTuM peakTusa | pucca y npu 3ameHe U3MEPUTENbHOTO 1pubopa und
pPEAYKTOpPA, HO He pexe | pa3a B KBapTall.

12
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10.5 Konrpoan cTadnabHOCTH rpajyHpOBOYHOH XapPaKTEePHCTHKH

10.5.1 KoHTposib cTaOUABLHOCTH FPAAYUPOBOUYHON XAPAKTEPUCTUKH NPO-
BOMAT KAXKIAbIK pa3 nepea aHaliu3loM cepuu npobd. CpeacTsaMi KOHTPONS AB-
NA0TCS 00pa3lbl, HCNOAb3YEMbBIEC AJIS YCTAHOBJICHUSA I'PALYUPOBOYHOHN 3aBU-
cumocTH Mo 10.4 (He MeHee 3 /19 KAXKAOH rpalyHpOBOUYHON 3aBHCHMOCTH ).

Jlonyckaercs NpOBOAWTL KOHTPOJbL CTAOUIBLHOCTH TPAaAyUPOBOYHON Xa-
PAKTEPUCTUKHM [JA OJHOro AMarna’OoHa U3MEpEeHHM, €C/in BTOPOH AMara3oH
He OyIeT MCNOAL30BAH 1 pacyeTa pe3ynbTaToB aHAIM3a B JaHHOH CepUK
npod6. I paniyHpoBOYHas XapaKTepHMCTHKA CYMUTAETCS CTAOMABLHON NpPH Bbl-
MOTHEHHH CHEeAYKIHUX YCIOBUH:

[ X -C[<oR, (1)

rone X — pe3ynbTaT KOHTPOJBHOIO HU3MEpeHHs MACCOBOM KOHUEHTpalUUH
HUTPATHOIO a30Ta B obpa3sle, MI*/,HMB;

C — npunucaHHoe 3Ha4YeHHe MACCOBONH KOHUEHTpAUUH HUTPATHOIO a3oTa

B o0Opasue, MI/M ;

OR— NOKa3aTeb BOCIIPOU3IBOAMMOCTH AN koHUueHTpauuu C, Mr/am

(trabauua 1).

')’

Ecnn ycnoBue cTabHIBHOCTH HE BBINTORHAETC 1JIA oAHOro obpaszua ans
rpailydpoOBKH, HEOOXOAMMO BbIOJHUTE NOBTOPHOE U3MEPEHHE ITOro obdpas-
Ha AN UCKIKOYEHUs pe3ynbTara, coAepxKalero rpyoyio norpemiHocTs. [Ipu
NOBTOPHOM HEBBINOJHEHUU YCJOBUA, BHIACHAKT NPUUUHBl HECTAOHITBLHOCTH,
YCTPAHSAIOT UX U NOBTOPAIOT U3MEPEHUE C UCIIONIL30BAHWEM APYrux odpas-
[10B, NPEAYCMOTPEHHBLIX MEeTOANKON. ECcnu rpaayupoBouyHas XapakTepUCTHU-
K& BHOBb H€ OyAeT YHAOBIECTBOPATHL YCHOBUK (1), YyCTAHABIAUBAKT HOBYIO
FPaJHupPOBOYHYIO 3aBUCUMOCTb.

10.5.2 Ilpu BbLINONHEHUHU yCnoBUA (1) YUHUTHIBAIOT 3HAK PA3HOCTH MEXAY
U3MEPEHHBIMH W MNPUITMCAHHBLIMHA 3HAYEHUSMU MACCOBOH KOHLEHTpaAUUM
HUTPATHOro azota B oOpaszuax. JTa pa3HOCTH AOJIKHA UMETb KaK IOJIOXM-
TE€/AbHOE, TAaK W OTPHLATEIBHOE 3HAYEHHUE, €CAU )K€ BCE 3HAUYCHHUA MMEIOT
OAWH 3HAK, 3TO FOBOPHUT O HAJUYUHU CUCTEMATHUYECKOIO OTKJAOHEeHHA. B Ta-
KOM cliyyae TpedyeTcs YCTAaHOBHTbL HOBYIO rpaiyHpPOBOUHYIO 3aBUCUMOCTD.
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11 Beinoanenue uamepennii

11.1 MepubiM uunuugpom BMectuMocThio 100 oM’ oTOMpaT OTQUNLT-
POBAHHYO AHANH3IUPYEMYO BOY, MOMEILAIOT €€ B CYXOH CTAKaH BMECTUMO-
cTbio 150 CM’, N0BaBASIOT 2 CM pacTBOpa XJIOpHAa aMMOHHSA, NEpEMELIH-
BAlOT W NpPONYCKAaKT 4epe3 KaAMHEBbIH pEAYKTOpP C ONTHMAaJIbHOH CKOpPO-
cTbio, 106aBAAS npoby mopuusmu obbvemoM 20-30 cm’. [IlepBble 60-65 M
npoObl, NpolleJiuue yepes peaAykTop, oTOpackiBarT. CleayOU YO NOPUHIO
pacTBopa 06beMom 25 cum> OTOHUPAIOT B MEPHBIA LIMJIIMHAP BMECTHUMOCTHIO 23
cM . [{nauHAp NpeaBapuTeIbHO ONOJACKHBAIOT TEM K€ PACTBOPOM.

M3 unnuHapa npoby nmepeHOCAT B CYXYIO KOHHUYECKYH KOJIOY BMECTHMO-
cTBIO 50 cM”, HEMeaNeHHO 106aBasOT 1,5 cM’ pacTBOpa peakTuBa | pucca u
TIATENBbHO NepememuBaloT. Hepes 40 MHUH U3MEpAIOT ONTHUYECKYIO IJIOT-
HOCTB ITpOObI Npu myMHe BoNHB 520 HM Ha crnektpodoToMeTpax HIH GOTO-
METpax C HENPEPLIBHON pa3BepTKod crnekrpa (Ha doromerpax, CHaOXEHHbI-
MH CBETOGHILTPaMH, npu 540 HM) OTHOCHUTEILHO AUCTHITMPOBAHHON BO/BI
B KIOBET€ C TOMMUUHON nornowarwulero cjaoa | unu 5 ¢cM B 3aBHCHMOCTH OT
KOHIUEHTpallHH HuTpaToB. OKpacka MOJYYEHHBIX pacTBOPOB YCTOHYMBA HE
Oonee 2 y.

bEcnv u3Mepennoe 3HayeHue ONTUUYECKON NMNOTHOCTU npoObl NpeBbIlLaeT
TAKOBOE€ /I NMOCHenHEeH TOYKH IpalyHMpOBOUYHOHN 3aBHCHMOCTH IS KIOBETHI
C TOJIWHON MOTNOUWAKINErO CJI0d 5 CM, TO NPOBOAAT H3MEPEHHE ONTHUE-
CKOHM MIJOTHOCTH B KIOBETE C TOJIIUHON nornoiarwuero cios | cM. Ecau ke
ITOJIYYE€HHOC 3HAYeHUE ONTUUYECKOW MJIOTHOCTH NMpEBbIIIAEeT 3HAYEHHE TAKO-
BOH [UIA NOCJEAHel TOYKH B KIOBETE C TOJILIMHOH MOrnouarwero cnos |
CM,

TO MPOBOAAT MNOBTOPHOE H3MepeHHe nocje paszbasneyus npodbel. dns pas-
OapsieHHsA OTOMPaAT anukBOTy oT 5 A0 50 CM’ HCXOHOI] MpoObBl BOABI MHU-
NETKOW C OAHOH OTMETKOMH, NOMeNaT ATUKBOTY B MEPHYIO KOOy BMECTH-
MocTbhio 100 CM}, OOBOAAT 10 METKH AUCTHJIIMPOBAHHON BOAOH, 100aBAAIOT
2 oM’ pacTBOpa xjopuaa aMMOHMS U TnepemewiusarT. OTOUpaeMyrd as
pa3zbaBJIEHHUA ANUKBOTY CjleAYyeT BoIOMPAThL TakKUM 00pa3zom, UTOObL! MaccoBas
KOHIIEHTpalKsa HUTpaTHOro a3ota B npode nocie pazdasneHUs HaxOIMJ1ach B

npeaenax otT 0,100 no 0,300 ME/IM .

11.2 OnHoBpemeHHo ¢ npobamMu BBIMOJHAKT XojgocToil oneiT. Ecin B
Npobax HUTPUTHI OTCYTCTBYIOT, B KAUECTBE XOJIOCTOrO ONbITA HCNOJb3YIOT
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25 cm” MUCTUIIIUPOBAHHON BOAK (0€3 NponyckKaHua Yyepes peaykTop), K Ko-
TOpoH npunusarT 0,5 cM pacTBOpa XJIopHaa aMMOHHUA H 1,5 cM pacTBopa
peakTuBa ['pucca. B Tom cnydae, koraa HUTpaThl onpenesiatoTcs B pazdaB-
JICHHOH npobe, X0noCcToH BhINONHAKT co 100 cM” AUCTUJIJIMPOBAHHON BOJBI,
K KOTOpPOH Q00aBieHO 2 M pacTBopa xjopuaa amMmMmoHus. Ilocie nponycka-
HUS Yepe3 PeAYKTOp, dTY BOAY pa3baBiAOT AMCTHINUPOBAHHON BOAOH B 1M
pa3, rae mn - cTeneHb pa30aBjeHHU aHATH3UPYEMOH npoObl BOALI.

Eciu B npode NpucyTCTBYIOT HUTPHUTDI, TO B KAYECTBE XOJOCTOTO UCITOJb-
3YIOT 235 cM” aHaNUM3UupyeMoh npoOsl Boabl (0€3 NpoNnycKaHud 4yepe3 peaykK-
TOP), K KOTOPOH npuausawT 0,5 cM” pacTBOpa XJIOpUJa aMMOHHUSA H 1,5 oM
pacTBopa peakrtusa | pucca. Eciau Boda okpauwieHa, CjeAYET BbINOJHUTL H3-
MepeHHe COOCTBEHHOH ONTHYECKOH MJOTHOCTHA BOAbI, K KOTOpOH 100aB/ieHO
0,5 cm” pacTBopa XJjopulxa aMMOHHUA U 1,5 cM® pacTBOpa Cyab(pPaHUNOBOHN
KUCJIOTBI.

B ToM cnyuae, xoraa npo0bsl 1Jig OnpenesieHUud HUTPATOB pa3dbasiasnack
AUMCTUIJIMPOBAHHOMN BOAOH nepel MPONYyCKAaHUEM YEpe3 PEAYKTOD, X0JIOCTOH
ONBbIT BLIMOJHAIOT Ha BojAe, pa30aBjieHHON B TOH %€ NPONOPLHUH.

OnNTHYECKYK) MJOTHOCTh XOJOCTOIO ONBITA BbLIYUTAKT U3 ONTHUYECKOMH
MJIOTHOCTH Npood.

11.3 OnpeaeneHyio MEWAKT 3HAYUTEJIbHBIE KOJIMYECTBA T'YMYCOBbIX BeE-
IIE€CTB, T.K. OHU BCTYNAIOT BO B3aUMOACHCTBHE C MEABID U KaaMuUeM ¢ o0pa-
30BAHUEM KOMIIJIEKCHBLIX COCAUHEHHH, HAKANJIMBAKIIUXCA HA NOBEPXHOCTH
MeTajlyla U HapyllawlKWX HOpMalbHYW padboTy peaykropa. IlodroMy npw
aHAJIM3€ OKpalleHHbIX BOA HeoOXonMMa npeaBaputenbHas obOpaboTka Hc-
cllefyeMo npoObl CyCIHEH3ueH TMAPOKCHIA aJOMHHHA, HE coAepXalieH
HUTPATOB (FIPUTOTOBJCHHUE CYCIEH3UN onucaHo B [Ipunoxenuu B).

200-250 cm’ AHATU3NPYEMOM BOJbI NOMENAadT B KOHUYECKYIO XOJjOy
BMECTUMOCTBIO SO0 CM3, NpUIKMBaOT 6-8 M’ CYCIIEH3UH THAPOKCHIA aJto-
MUHHA ¥ BCTPAXHUBAKT A0 obecuBeuynBaHUs )uiakocTty. /laloT npodbe oTcTo-
ATbCA HECKOJbKO MHHYT W (QUIALTPYKOT uepe3 OyMaxHblid ¢uabTp "Oenas
JIEHTA", MTPOMBITLIA NTUCTHIIMPOBAHHON Bo0M. [lepByto nopumnto Gpunsrpara
cneayeT oTOpOCUTh, a U3 OCTAJIbLHOK MOPUMH OTOUPAIOT HEOOXOAUMYIO AJIA
aHaJ1M3a aJIMKBOTY U NPOBOJAT ONpeacieHUe HUTPATOB, KaK OTUCAHO BbILLE

[Ipy mocTaTO4YHO BLICOKOW KOHUEHTPAUHH HUTPATOB YMEHLLW UTL BIIUSHUE
YKa3aHHbIX BECLIECTB MOXHO pa3zbaBjieHHeM Npodbl OUAMCTUIIMPOBAHHOM
BOAOM TakuM 00pa3om, 4yToObl KOHUEHTPALKWA HUTPATHOTO a30Ta NOCHE
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';

pazbaBjeHns coctapagna He meHee 0,040 Mr/ oM .
[Tocne nponyckaHusA KaXXa0i HOBOM NpoObl aHATH3UPYEMOM BO/bl C HEU3-

BECTHOM MaCCOBOH KOHUEHTpAaUUEH HUTPATHOIO a30Ta peAYKTOP NPOMBbIBa-

3 .
IOT He MeHee, yeM 100 ¢cM AUCTURIHPOBAHHON BOALI ¢ XJIOPUAOM aMMOHHS.,

12 Boruucienue pe3yjbTaToB H3MEpPEeHHH

12.1 PaccUHTBIBAIOT OMNTHYECKYIO TMJIOTHOCTL (Ay). COOTBETCTBYIOLLYIO
MAacCOBON KOHUEHTPALUMKW HHUTPATHOrO a30Td B aHAIM3UPYEMON AIUKBOTE
NpoObl BOBI:

A=A - (Aq-Ay), (2)

roe A - onTuyecKkas IJIOTHOCTh aHaJIu3upyemMon npoObl BOAbL;
A1 - ONITHYECKAA MIOTHOCTh XOJOCTOrO OIbITA;
A, - cOOCTBEHHas ONTHYECKasA IMJOTHOCTb AHAJIHU3UPYEMOM BOJbI; €CJIH
X0JJOCTOH BBINOJIHEH ¢ UCMOJBL30BAHHEM AMCTHIIIMPOBAHHON HUJIU HeE-
OKpalleHHOW nmpoObl BOAbI, Ay = 0.

12.2 1o rpanyupOBOYHON 3aBUCHMOCTH HaxXOIAT MACCOBYH) KOHIECHTpa-
[IMI0 HUTPATHOrO a3zoTa B QHAIW3UPYEMOMN BOAE X, MI/IIM . COOTBETCTBYIO-
VIO MOJYYEHHOMY 3HAYEHUIO ONNTUYECKOH NJIOTHOCTH Ay .

Ecnu npoBoAuIOCh pazbaBieHHe HCXOQHOHU NpoOBl BOAKL, TO NONYUEHHBIH
pe3ynbTaT yMHOXAlOT qa BeqMuuHy n = 100/V, roe V — anukBOTa NMpooOski,
B3siTas [JIf aHanu3a, CM’.

Pe3ynbTaT U3MepeHUs B JOKYMEHTaX, NpeaycMaTpuUBaIOLUIHX €0 HCIO/b-

30BaHHUE, MPCACTABJIAKOT B BHAC:

X + A, mr/am’ (P=0,95), (3)

rjae A — XxapakTepUCTHKA MOrpeltiHOCTH U3MEPEHHUS AN J1aHHON MacCCOBOWH
KOHLEHTPAUMM HUTpaATHOro aszora (tabnunua).

YUHcieHHbI€ 3HAYEHUA pe3yabTaTa U3MEpEHUA AOMKHLI OKAHYUBATLCH
UM GPPOH TOTO XKe pa3psaaa, YTO U 3HAUYCHUA XApPAKTEPUCTHKY NOTPEUIHOCTH
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[2 3 JlonycTUMO NpeaAcTaBisATh PE3Yy/AbTAT B BUAE

X+ A, (P=0,95) npu ycnosuu A< A, (4)

rope £ A, — rpaHuUbl XapakTePUCTHK MOrpellHOCTH PE€3yJbTAaTOB U3MEPEHHH,
YCTAHOBJIEHHBIE TNPH pEalH3alUMH METOJAMKM B J1abOparopuu ¥
obecrieunBaeMoe KOHTpOJieM CTaDUIBHOCTH pe3yJibTaTOB H3IMeEpe-
HUHN, Mr/ﬂM3

[IpuMevyaHue - JlonmyCcTHMO XapaKTEepHUCTHKY MOIPELIHOCTH PE3YNBLTATOB U3MEpe-
HHH [IPH BHEAPEHHWHU METOJAHMKU B NaDOpaTOpHH YCTAHABIHWBATL HA OCHOBE BbIPAXKEHHH
A= 0,84 A c nocneayioluM yTOYHEHHEM MO MEPE HaKOIJIEHHd UH(POpMaLMU B Npo-
leCCe KOHTPO/IA CTAOU/IBHOCTH PE3YNbTATOB H3IMEPEHHUH

13 KoHTpoabL KauecTBa Pe3yJbLTATOB H3IMEpPeHHUH HpPU peaNu3auHy
METOAHKH B J1Aa0OPATOPHH

13 1 KonTponp kadecTBa pe3yJbTaTOB U3MEPEHUH MPU peasin3allii METO-
AMKH B nabdopaToOpuHu npeaycMaTpUBaeT

- ONIEPATUBHLIY KOHTPOJDL UCITOJIHUTENAEM NPOUEAYPH! BhINOJHEHNA U3IME-
PEHUHN (Ha OCHOBE OLUEHKH MOTPELIHOCTH MPU peain3allui OTAENbLHO B3STOH
KOHTPOJILHOW NPOLUERYPHI),

- KOHTPOJIb CTAOUIBHOCTH PE3YJAbTATOB M3MEPEHUH (HA OCHOBE KOHTPOJIA
CTaOMIILHOCTH CpeAHEKBAAPATHUYECKOr0 OTKJIOHEHUS NOBTOPSAEMOCTH, CPEA-
HEKBAAPAaTUUYECKOr0 OTKJIOHEHUS BHYTPpHUIaObOpaAaTOPHOM NPECUUIUOHHOCTH,
NOTPEIHOCTH)

13.2 AAropuTM OnepaTHBHOIO KOHTPOJAS npoueaypbl BbLINOJHEHHS
H3MEPEeHHH C HCMOoJIb30BaAHUEM MeToxa J00aBOK COBMECTHO ¢ MeTOAOM
pa3dasiieHun npob

[3 21 OnepaTuBHbIA KOHTPOJb UCNOJHUTENEM NTPOUEAYPbl BbINOJHEHUSA
U3MEPEHUH NPOBOIAT NIYTEM CPABHEHUS PE3YyNbTATOB OTAECIBbHO B3STOH KOH-
TpOJIbHON Npoueaypsl K, ¢ HopmMaTuBoM KOHTposd K

. 3
|3 22 PesynbTat KOHTPOJABHON nipoueaypbl Ky Mr/aM”™, paccHuThIBaKOT NO
dbopmye
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Ke= X + (1) X' - X-C,. (5)

13.2.3 HopmaTtus xoHuTpoas K, M/ aM”, pacCcyUThIBAOT no hopmyie

e

K“—-Jaf 1A eA (6)

X X

rne A,.( A, H A, )— XapaKTepUCTHKA NOTPELIHOCTH pe3ynbTaTOB aHaNN3a,
COOTBETCTBYIOLIAA COOePXAHUIK HUTPATHOrO a3QoTa B pazdarlieH-

HOHt npobe ¢ gobaBkol (X" ), (pazbaBneHHoH npode (X' ), paboyent
npode (X), MI/IM”.

13.2.4 EcnH pe3yibTar KOHTPOJBHOH MpouUenypb! YAOBIETBOPAET YCO-
BUIO

| KeI<K . (7)

Npouenypy avaiu3a NpU3HaoT YAOBJIETBOPUTECILHOMN.

[Tpy HEBBLINOJHEHHU YCnOBHUA (7) KOHTPONAbHYIO NPOUEAYPY MOBTOPAIOT.
[1py NOBTOPHOM HEBBINOJIHEHUHU YCNO0BHSA (7), BLIACHAIOT NMPHUYUHBI, TPUBO-
ASLIUE K HEYIOBJAETBOPUTEbHBIM PE3YibTaTaM, H NPUHUMAIOT MEPbI N0 HUX
YCTPAHEHHIO.

13.3 TlepHOAUYHOCTh ONEPAaTHBHOrO KOHTPOAA U NpOUEAYPbl KOHTPOJS
CTa0UJIBHOCTU PE3YJIbTATOB BBLINOMHEHHSA H3MEPEHUH pPErTAMEHTHPYIOT B
PyKOBOACTRBE 1O KauecTBy nabopatopui.

14 IlpoBepka npHemMJaeMOCTH pe3YJALTATOB, NNOJYYeHHbIX B YCJIOBHAX
BOCNPOH3BOAHMOCTH

PacxoxaeHHe MexXAy pe3ynbTaTaMu HM3MEPEHUH, MOJYYEHHBIMH B ABYX
nadopatopusx, HE NOJKHO MpeBbiulaTh npeaesa BOCNpoU3BOAUMOCTH. [lpu
BLIMOJIHEHUHU ITOrO YCJAOBHUA [PHEMIIEMbl 00a pe3ynbTara U3MEPEHUH MU B
KauecTBe OKOHYaTeNIbHOIMO MOXeT ObITb MCNOJAbL30BAaHO MX oDuiee cpeaHee
3qaueHMue. 3HAUYEeHHUe Mpeena BOCOPOU3IBOAUMOCTH PACCUYUTHIBAKT 10 GOp-

MyJl€e
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R=2.77 - o (8)

[lpy npeBbllieHUW mpeaena BOCHPOU3IBOAUMOCTH MOTYT ObITb HCINO/b30-

BaHbLl METO[bl OLEHKH TNPHEMJEMOCTH pE3YNbTaTOB H3MEPEHHUH COrACHO
pazaeny ST OCT P UCO 5725 — 6-2002.

[Tprumeuyanue — TIpoBepka NPHEMAEMOCTH NPOBOAUTCA [IPH HEOOXOAMMOCTH
CpPaBHEHHSA pE3Yy/IbTATOB H3MEPEHHH, NMOJYUYEHHBIX ABYMs J1a0OPaTOPHAMH.
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MMPUJIOXKEHUE A
(00s3aTeNnbHOE)

[fosnydenuHe OMEeIHEHHOr0 KAAMHUSA
Al [lpUurotoBreHne pacTBOpPOB

A.l.l1 PacTBop cynsdara Meau

10 r cyabpaTa meau pactpopsaroT B 0,5 am AHCTHJJIUPDOBAHHONW BOJIBL.

A.1.2 PactBop cynbdara xkaaMus

400 r cynbdata KaaMUd pacTBOPAIOT B | ™’ AHCTUJINTMPOBAHHONW BOb! U
noBoasaT pH nonydeHHoOro pactsopa 10 2 no yHuBEpcalbHON HHAUKATOPHOH
OyMare ¢ NOMOILIbIO CEPHON KUCIOTHI.

A.1.3 PactBOop consHON kucnaotsl, 0,05 MOHb/ﬂM3

4.4 cM” KOHUEHTPUPOBAHHON COJISHOH KUCJIOThI IPUIUBAKOT K | M’ JANC-

THUJJTHPOBAHHON BOObl H [1€pEMEUINBALOT.

A.2 [lonydeHue 2N1eKTPOIUTHYECKOTO KaAMH 4

Jina npoBeaeHUs 3JIEKTponMU3a COOMPAOT YCTAHOBKY NO CXeMe, NpHUBe-
J€HHOM HA PUCYHKeE 2.

BpicoTa 31eKTpONUTA B COCYAE AOJHKHA ObITH HE MEHeEE 12 CM, paccTossHHE
MEXAY deKTpoanaMy He MeHee 8-10 cM. Hanpsi)KeHHe Ha AUEeHKe YCTAaHABJIH -
BaioT 3 B npu cune toka B uenu 0,8-1,2 A. Cuna ToKa peryaupyercs rnyou-
HOH MOrpy>XeHus KaAMUEBOH nanouku. Bo u3bexxaHUe 3aMbIKaAHNUA 2IEKTPO-
bl HE AO/KHbBI KacaThbCs RHA U CTEHOK 2ME€KTpOoaU3epa.

OoOpasywouecs B MpoOLECCe INEKTPOJIM3a KPUCTAMIbl cOOMpalOT njacT-
MACCOBbIM LUMATENEM HENOCPEACTBEHHO ¢ karoaa. He cneayer nonyckars,
yToOBl KPHUCTANABl CKAMJWBAJAUMCL Ha [OHe cocyna. [nsa npeanoTBpalleHus
OKHCJIEHUA KPUCTAJUIbl KAAMHUA XpaHAT noa Boaod. JanbHelwieMy u3Mennb-
YEHUIO KaAMWH NOJABEPraTb He ClEayeT.

BMECTO CBMHUOBOIO Karoaa MOXHO B3ATh KaAMMEBYIO Najouvky. B 3tom
ciyyae clieayeT o00A3aTeNbHO TNOCTABUTbL CTEKIAHHYIK MNAACTUHY MeEXay
IEKTPOAAMHU, T.K. 00Opa3ylolIHecs Ha KaToi€ KPUCTAAbl BLITATUBAIOTCA 110
HanpaBleHUIO K aHoay. Bbixon kaaMua OAHM30K K TEOPETHYECKOMY M CO-
CTaBJISET OKoJO 2 /A u.
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l - MICTOYHHK NOCTOAHHOI'O TOKA; 2 - NEPEMEHHOE COTPOTUBJIEHHE;
3 - amnepmeTtp; 4 - BOJILTMETP; J - aHOA (KaaMHUeBasa najodka, NoMelleHHas
B MECIWIOYEK H3 MapId HJAH HENJNOTHOH TKaHM); 6 — katod (CBUHUOBasA HJIH

KaJMHeBas NjacTUHa); 7 - coOCcyn ¢ pacTBOPOM cyibdara KaaMHU4.

PucyHok A.l - CxeMa yCTAHOBKHU [JIA NOJIYUEHUA KAAMHUA 3JEKTPOJIM3OM

BMecTo J3JIEKTPOJUTHYECKOTO KaaAMHS MOXHO HMCMNOJb30BATh TAKXKE
KaAMUEBbIC ONMUIIKH, NMOJYYEHHbIC UZMEJIbYEHUEM KAAMUEBOH NaANO4YKHU Irpy-

ObIM HANWILHUKOM WJIM NMUIOH C KPYNHLIMHU 3yObiAMHU. PazMep OonuioK 1on-
KEH ObITh OKOJIO | MM.

A3 OMegHeHHe KaJIMHUS

120 r 3JIGKTPOJUTHUUECKOTO KAAMUA HIIH KAAMHEBbLIX OMUJIOK MOMEWAIOT B

3 3 .
CTaKaH BMECTUMOCTbIO 1| amM™, npomsiBaoT 300 ¢cM™ pacTBOpa CONIAHOW KH-
:

3 5 y :
cnotsl 0,05 Mone/AM™, 3aTeM AMCTHINUPOBAHHON BOAOH U 3anuBatoT 500 cM

21



PNl 52.24.380-2006

pacTBoOpa cynbdara meau. IlepeMelinBaroT A0 NOYTH MOJIHOTO 00ecUBEYH-
BAHHSA pacTBopa cy/jibdara Meau (10 MOABICHUA YEPHBIX MENKOAUCHEPCHBIX
JacTHU ).

[Tocne omMenHeHUs KaAMHH cleAyeT TIaTelbHO OTMbIThL AUCTHANUPOBAH-
HOW BOZOW OT MeJKMX 4aCTHl, HE OCaXJawluuxcad B TeuyeHue 2-3 ¢ nocnue
HHTEHCUBHOTO NepeEMEIINBAHUA KPHCTAJIOB OMEAHEHHOIO KalMHUA B CTaKa-
HE C BOIOH.

XpaHUTb OMEAHEHHBIA KAAMHUH CJIE€AYET B 3aKPLITOH CKJIAHKE I10]1 CJIOEM
AUCTHIIIMPOBAHHOM BOABI, MOAKHUCNEHHON CONAHON KucioTon 1o pH 3.



I[Ipunoxenue b
(pexoMeH1yeMoe)

MeTOaIHKA
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NPHIOTOBJIEHUSN ATTECTOBAHHBLIX PACTBOPOB AJIfl YCTAHOB/ICHHUSA
PAagyYHPOBOYHBIX XaPAaKTEPHCTHK NpHOOPOB H KOHTPOJIAA TOYHOCTH
H3MEpPEHHUH MAaCCOBOH KOHUIEHTPAallHHU HUTPATHOIO a30TAa
poToMeTpHUECKHUM METOAOM ¢ peakKTHBOM I pHcca nocae
BOCCTAHOBJIEHHN B KAIMHEeBOM peAyKTOpe

AP1-N-NO;, AP2-N-NO3, AP3-N-NO;

b.1 HazHauexnue # 00J1acThL NpUMeHeHU s

HacTrosimias MeTOAMKA periaMeHTHPYET Npoueaypy NpUroTOBIEHUsS aTTe-
CTOBAHHLIX pacTBOPOB HUTPATOB, MNpegHa3sHAYCHHBLIX [JI1 YCTAaHOBJIEHUA
FPAAYHPOBOYHBIX 3aBUCHMOCTEN H KOHTpOJA TOYHOCTH PE3YyJbTATOB H3ME-
PEHHH MACCOBOM KOHUEHTpPauUWH HUTPATOB B IPHPOAHBLIX H OYHUUICHHDIX
CTOYHBIX BOJAaxXx (POTOMETPHUYECKHUM METOAOM C peakTHBOM [ pucca nocre

BOCCTAHOBJICHUA B KAAMHUEBOM PEAYKTOpE.

b.2 MerposorsyecKkue XapaKTepHCTHKH

MeTponoruueckue XapakTepUCTHKH aTTECTOBAHHBIX pAacTBOPOB NMPHBEAEHbI

B Tabnune Al.

Tabnauua b1 - MeTponoruueckue XxapaxTepHCTMKM aTTECTOBAHHbBIX PACTBOPOB HUT-

PHTOB

—— ——

LiIngp aTrecToBAaHHOIO pacTBopa

KOHLUCHTPpAUHWH HHUTPATHOI'O 430Tad

[Ipenen BO3MOXKHBIX 3HAYEHHH norpel-
HOCTH YCTAHOBNEHUS KOHUEHTPaUUH MT/aMm’
HUTpaTHOro aszora (P=0,95)

XapaKTepHUCTHKA EAMHAUBL | = - : —
P P M3MEDPEHNA . API-N- | AP2-N- | AP3-N-
} N03 | N03 NO;
—— — - - — — - - s
" ATTECTOBaHHOE 3HAUYEHHE . 1500 10.00 5 50

0,6 0,04 0,02
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b.3 Cpeacrsa ui3mepenui, BclIOMOraTejlbHble YCTPOHCTBA, PEAKTHBDI

L.3.1 Becbl aHanuTHYeckue He HUXe 2 knacca TOUHOCTU no OCT 24104-
2001.
b.3.2 llikad cyminnbubiit 001e1a00paTOPHOTO HAZHAYEHUA.

b.3.3 Koyibbl MepHBIe He HHUXe 2 kjaacca touHoctH no [OCT 1770-74
BMECTUMOCTLIO; 250 M — | wr.

500 cM” — 2 wr.

b.3.4 [luneTka ¢ 0o0HON OTMeTKOU He HUXe 2 khacca ToyHocTtyu no TOCT

29169-9] BMEeCTUMOCTBIO 5 CM3 — 1 wr.

20 cM” — 1 T,
b.3.5 Crakaduuuk ang B3BewrusaHusa (O0wokc) no [OCT 25336-82  —~ 1 wir.

b.3.6 Boponka naboparopHas no 'OCT 25336-82 nnamerpom 56 MM.
b.3.7 Hlnarenr nnacTMaccoBbIH.

b.3.8 Dkcukarop no FOCT 25336-32.
b.3.9 IlpomeiBanka.

b.3.10 Kansuun XxnopucTelif 00€3BOXEHHbLIH (rFpaHylibl) ONg JIKCHKATOpa
no Iy 6-09-4711-81, 4.

b.4 HcxoaHble KOMIIOHEHTHI ATTECTOBAHHBLIX PACTBOPORB

b.4.1 Kanuit azotHokucabii (kanus Hutpat) no [ OCT 4217-77, x.4. (no-
NyCTUMO 4.71.Q.)
b.4.2 Boaa nucrunnuporadHas no 'OCT 6709-72.

b.5 Ilpoueaypa npuroTroB/IeHHH aTTECTOBAHHBLIX pPacTBOPOB

b.5.1 IlpuroTtosnenne arrectoBaHHoOro pacrsopa AP1-N-NO;

Jn1s npUroToBieHUA aTTeCTOBAHHOro pacteopa HuTpatoB AP1-N-NOj Ha
AaHATUTHYECKHUX BECAaX B3BEIIUBAKOT B OOKCE C TOUHOCTBLIO 40 4Y€TBEPTOrQ
3Haka noclie 3anatod 0,451 r KNOj, npeaBapuTe/lbHO BbICYWIEHHOIO B CY-
imuAbHOM WkKagy npu 110 °C B TedyeHue | 4 U OXJTAXOAEHHOTO B 3KCUHKATOpE
Haad xJopuaom kalnbuusa. KOJHYECTBEHHO NEPEHOCAT HABECKY B MEPHYIO
K00y BMECTUMOCThHIO 250 cM”, pPACTBOPSAIOT B IUCTUNJIMPOBAHHOR BOJIE, 10-
BOAAT 00BEM pacTBOpa 10 METKM Ha KoJjibe U nepeMewnsaroT. [leperocar
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pacTBOp B CKISAHKY H3 TEMHOTIO CTEKNa ¢ XOpOIUQ NMPUTEPTON CTEKJIAHHOMU
WJIH NJIACTUKOBOM MPOOKOH.

[TlonydyeHHOMY pacTBOpY NPHUIHUCHIBAKOT MACCOBYK KOHUEHTPAUWIO HUT-
paTHOro aszora 250,0 M/ M.

b.5.2 [TpurotoBneHue arrectoBaHHoOro pacresopa AP2-N-NQO;
OT1OuparoT nunetkol ¢ onHoi ormeTkon 20,0 M pacTBopa API-N-NOj u
[IEPEHOCAT €r0 B MEPHYHO KONOYy BMeCTUMOCTBHIO 500 cM>. O6beM pacTBopa
NOBOAAT A0 METKHM Ha KoJiDe NUCTU/NIMPOBAHHOM BOJON U NEepEMEILIHUBAIOT.
[TonyyeHHOMY pacTBOPY MNPHIIMCHIBAIOT MACCOBYK KOHUEHTPALMI HHUT-
paTtHoro azota 10,00 MI/IM.

b.5.3 llpuroroBnenue arrectoraHHoro pacrsopa AP3-N-NO;

OTObupalOT NHUITETKOR BMECTHUMOCTBIO I cM” ¢ OnHOH OTMeTKOH 5,0 cM”
pacteopa API-N-NO3 ¥ nepeHOCAT €ro B MEPHYK K010y BMECTHMOCTHIO
500 cM”. O6beM pacTBOpa JOBOAAT IO METKHM HA KoJIOEe NUCTUIIHPOBAHHOR
BOAOH U nepeMellnBaloT.

[TonyyesHomy paCTBOp?/ MPUITACHIBAIOT MACCOBYK KOHLEHTPAUUIO HUT-
paTtHoro aszora 2,50 Mr/am .

b.6 PacyeTr MeTpPONIOrHyYecKHX XapaKTEePUCTHK AaTTECTOBAHHbIX
PACTBOPOB

b.6.1 PacueTr MeTponoruyecKUX XapakTEPUCTHK aTTECTOBAHHOIO pacTBOpa
AP1-N-NO;

ATTECTOBAHHOE 3HAUEHHE MAacCCOBOH KOHUEHTpAUUK HUTpaTHOro azoTa (',
3
MI/AM™, PACCUUTHIBAKOT 10 POPMYIJIE

! V 101, ’ |

rac m — MdC€Ca HABCCKH HUTPATA KAJIHA, T

y 3
V — BMECTHMOCTb MEPHOM KOJIOBI, CM ;

14,01 n 101,1 — monspHas macca azora ¥ HUTpATa Kajiud, COOTBETCTBECH-
HO, I/MOJIb.
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PacueT npenena BOIMOXKHBIX 3HAYEHUHA NOTrPEIIHOCTY NPUTOTOBNICHUS aT-
3
TecTOBaHHOro pactsopa AP1-N-NO3 Aj. MI/AM™, BLIIOTHSAIOT 110 HOpMyne

ORGR =

rae (| — MPUNHCAHHOE PacTBOPY API—N{NO3 3HAUY€HHE MACCOBOH KOHLEH-
TPaUHH HUTPATHOrO a3zora, MI/AM’;

u — maccoBas gons ocHosHoro BewecTBa (KNQOj3) B peakTuBe, npunucaH-

Has peakTUBY KBaJH(HKAUUU «X.4.» , Yo;
A, — npenenbHoé 3HaueHHE BO3MOXHOIO OTKJIOHEHHS MacCOBOH [OJIH

OCHOBHOTO BEHLIECTBA B PeaKTHBE OT [IPHIIHCAHHOTO 3HA4YEHUA WU, Yo;
m — Macca HaBECKH HUTpaTa Kanui, r,
A, — TTPTALTIHHAN BOIMOXHAR NOTPRIWHOTTs B3BTHABATNA, T,

y 3
V — BMECTHMOCTb MEPHOH KOJIObE, CM ]
Ay — npefelbHOE 3HauyeHHEe BO3MOXHOIO0 OTKIOHEHHS BMECTHUMOCTH

MEPHOH KOJIOBI OT HOMHUHa/JIbHOI'O 3HAYCHHA, CM

[Tpenen BO3MOXKHBIX 3HA4ye€HM INOTPEIIHOCTH MNPHUTOTOBJIEHHA aTTECTO-
BaHHOTO pacTtBopa AP1-N-NO5

F 9 2 2
—[E + 0’0002] +(U’30) = (3,59 MF/CM3.
100 0,4510 250 )

A, =250

\

5.6.2 PacyeT MeTpoJIOrHuYecKuX XapakKTePUCTHK aTTECTOBAHHOI O pacTBoOpa
AP2-N-NOj

ATTEeCTOBAHHOE 3HAUYECHUE MACCOBOH KOHUEHTPAUUY HUTPATHOIO azoTta 'y,
3
MI/OM~, pACCYUTHIBAKOT 110 POPMYNe

cE:F;W , (b.3)

1"

rae V; — o6vem pactBopa AP1-N-NOsj, oTOnpaeMbii NHIIETKOH, CM”;
. 3
V> — BMECTUMOCTbL MEPHOM KOJIOBI, CM .
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Pacuet npenena BO3MOXHBIX 3HAYEHUH NOTPEIIHOCTH NPUIOTOBJIEHUA aT-
3
TecToBaHHOTro pacteopa AP2-N-NO3 Ay, MI/aAM™, BRINOJIHAIOT MO popMYyJie

&) G (] -

rae C, — npunucanHoe pactBopy API-N-NOj; 3HaueHue MaccoBOW KOHLIEH-
Tpalli¥d HUTPATHOI'O a30Ta, MI‘/,[IMB;
A1 — npenesl BO3MOXHbBIX 3HAUEHHH NOTPELIHOCTH NPHTOTOBJAECHHUA arTe-
cToBaHHOro pacrteopa AP1-N-NOj, MI“/I_[MB;
V1~ o6obeM pacTtBopa AP1-N-NOj, orOpaeMblii nUNETKOH, CM3;
A, — MpeaesbHOE 3HAYEHHUE BO3MOXKHOIO OTKIOHEeHHS obdbeMa Vy OT HO-

1

3
MHHaJIbHOI'O 3HAaYE€HHUA, CM
y 3
V> — BMECTUMOCTh MEPHOM KONIOBI, CM™;
A, ~— TIpedeJIbHO¢ 3HAUYECHHE BO3MOXHOTO OTKJIOHEHHUS BMECTHMOCTH

5 3
MEPHOMN K0J10bl OT HOMUHAJILHOTO 3HAUEHH, CM .

IHpenen BO3MOXXHBIX 3HAYEHHUH MNOTrPEIIHOCTH INPUIOTOBJIEHHS ATTECTO-
BaHHOro pacrtsopa AP2-N-NOj

f

[T (T ] -0 wome

A, =10,00
250 20 500

b.6.3 PacueT MeTpPOJIOrHYECKHUX XapaKTEPUCTUK aTTECTOBAHHOIO pacTropa
AP3-N-NO;

ATTECTOBAHHOE 3HAUEHHUE MACCOBON KOHLIEHTpPAUMKU HUTpATHOro a3oTa (3,
3
MI/OM™, pacCYMUTBLIBAIOT N0 GopMyJie

C,=~t"1 (b.5)

. . 3
rae V; — obvem pactsopa AP1-N-NQOj;, otOupaemMblil THNETKOMNH, CM™;

y 3
V3 — BMECTUMOCTb MEPHOH KO.J10BI, CM™.

PacueT npenena BO3MOXHbIX 3HAUEHUH NOrpellHOCTH NIPUTOTOBJIEHHS aT-
3
TeCToBaHHOTO pacTBopa AP3-N-NOy A3, Mr/aM™, BEINTONHAIOT 11O popMmyne
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. 2 2
A, =C, (EI_J +Lé‘_.J +(E‘__J : (b.6)
C, V V,

rae C3 — NpUNUCaHHOE PacTBOPY AP1-N-NO; 3HaueHHe MaccoBoil KOHIleH-
2
TPAUHH HUTPATHOIO a30Ta, MTI/aM -

?

A} - nNpenen BO3MOXHBIX 3HAYCHU NOTrpeHOCTH MPUFOTOBJIEHHSA aTTe-

CTOBaHHOro pactsopa API-N-NQO;, MF/}IMB'

3

y .3
V1 - 06beM pactBopa AP -N-NOj, orOupaeMblii NTUNETKOH, CM":

*

Ay — NPEAENBbHOE 3HAYEHHE BO3IMOXKHOIO OTKJIOHEHHS 00BbeMa V1 OoT Ho-
3
MHHAJIbHOIrO 3HAYEeHUSH, CM

pd

y 3
Y2 — BMECTUMOCTL MEPHOH KOIBDI, CM -

b
Ay, — TIpedenpHOEe 3HauyeHue BO3ZMOXXHOIo OTK/IOHCEHHA BMECTUMOCTH

. 3
MEPHOH KOJIOBI OT HOMHUHAJBLHOTO 3HAYEeHUSA, CM .

[Ipenen BO3MOXHBIX 3HAYeHUE MOTPEIIHOCTH TMPUTrOTOBJIEHUA aTTeCToO-
BaHHOro pactBopa AP3-N-NQ;

A,=25

[o.ng +£0.03)"+[_9i] = 0,016 mr/am’.
250 5 500

)

b.7 TpeboBanuus GezonacHocTn

Heobxonumo cobnionats obuiue TpebopauUs TEXHUKH GE30MACHOCTH Nnpu
paboTe B XHMHYECKHX nabdopartopusx.

b.8 Tpebopanns x xBaupukanun onepaTtopoB

ATTECTOBAHHBIH PAacTBOP MOKET rOTOBHT HHXKEeHep MU slabopaHT co

CPCAHUM npodeccHoHanbHBIM 0Opa3zoBaHueM. NPOLLEIIL Uil CIeUHATTBHYIO
NOArOTOBKY.

b.9 Tpe6oBanusn x mapknposke

ta CKIAHKH C aTTeCTOBaHHBIMH PACTBOPAMH HOJKHbI ObITh HAaK/ICeH bl
DTUKETKH € yKazaHHem wupa aTTeCTOBAHHOr O PAcTBOPA, MAcCCOBON KOH-
UCHTPALMK HUTPATHOrO a30Ta, NOTPEIIHOCTH €& YCTAHOBICHUS W AaThl
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IPUTOTOBJIEHUSA.
b.10 Ycaosns xpanenus

ATtTecTOoBaHHbIA pacTBOp AP1-N-NOj ciiengyer xpaHuTh B X0J0AHIbHUKE
He DoJsiee 6 Mec.

ATTecToOBaHHbIe pacTBOpbl AP2-N-NO13 cneayer XpaHuTh B XONOAHABHH-
K€ B NJIOTHO 3aKpLITON CKJISHKE He 0onee 5 CyT.

AP2-N-NO; cneanyeT XpaHUTh B XOJOAMIILHMKE B IUIOTHO 3aKpPBLITOH
CKJISHKE He OoJiee 2 CYT.

[lpunoxenue B
(o0a3aTenpHOE)

IIpuroToBJ/ieHHEe CYCMIEH3HH THAPOKCHAA AJTIOMHHHUA

63 r amoMoxanuesbix KBaciloB (KAI(SO4),:12H-0) pactBopstoT B 500 cM”
AUCTHUJIIMPOBAHHOK BOJbl B CTAKAHE BMECTUMOCTHIO | M, HarpeBalT pac-
TBOP A0 60 °C u NnpH NMOCTOAHHOM MepeMellHBaHHH MEIIEHHO NMpUHOaBIAOT
28 cm” KOHLEHTPHPOBAHHOIO pacTBOpa aMMHuaka. JJaloT cMecu OTCTOAThLCS B
TeyeHue | 4, a 3aTeM NPOMBIBAIOT HECKOJIbKO pa3 AHUCTHIIMPOBAHHONH BO-
NOH, NEKAHTUDPYA XKUIKOCTh Hal OCAAKOM.

OTMBIBAaHHE 0OCAKA BEAYT 10 OTCYTCTBHMSA HHUTPATHOTO a30Ta B MPOMBIB-
HOH KHIKOCTH.
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PeaepaibHas ciryk0a 110 rHAPOMETEOPONOTHH H MOHHTOPHHIY OKPYXKaKOl1eii

cpenbl

FOCYJAAPCTBEHHOE YUPEKIAEHHUE «THAPOXUMUYECKHHA HHCTHU-

- o

TY»

S— — s

344090, r PocroB-Ha-/loHY
np Crauku. 198

®akc (8632) 22-44-70
Tenedou (8632) 22-66-68
E-mail ghi(a aaanet ru

CBHAETEJLCTBO N 31.24-2005
00 aTTecTallMH METOAUKH BBIMIOJTHEHHSA H3MEPEHUN

METOAHKA BBLINOIIHEHHA H3MEPEHUN MACCOE0U KOHYEHMPAYUU HUNPamos 8 gooax
gdomomempuieckum memoodom ¢ peakmugom I pucca nocie 8occmaro8lenus 8 xaod-

UUEBOM DEDYKMOPE

paspaboranisas [ Y « wdpoxumuseckus uncmumyms» (1% { X{{}

M pernamMeHTHpoBanHas PL 52 24 380-2006
atrecTOoBaHa B COOTBeTCTBUM C I OCT P 8 563-96 ¢ uameHenusamu 2002 r
ATTECTALHSA OCYILECTBNECHA 1O PE3YAbLTATAM IKCHEPUMEHMATBHbIX UCCNED08AHUU

B pe3yJibrarte arrecTaldH YCTAHOBJICHO, HTO METORUKA COOTBETCTBYET [PENBAB-
JASEMBIM K HEH METPONIOrMYECKUM TpeOOBaHKHAM U 00J1afaeT CNeAYIOIMMH OCHOBHBIMM
METPOJIOrHYECKUMH XapaKTepUCTHKAMH

I lnana3zon uM3MepeHHUH, 3HAYEHHS XapaKTEPHCTHK MOIpEIIHOCTH H €€ COCTaB-

asromux (P=0,95)

!f Mokazatens | [Ilokazatens | Iloka3zatens : Ilokazarens
| JlnanaszoH U3- | OOBTOPAEMO- | BOCTPOW3BOAH- | MPABHUIILHOCTH TOUYHOCTH
MEepeHHH Mac- | CTM (cpenHe- | MOCTH (cpenHe- | (TpaHMLbl CHC- | (TPaHHLbI 110-
COBON KOHLEH- KBa/Jipa- KBagpaTtuye- f TEMATHUYECKOH ' TIPELIHOCTH
TPaluy HUT- | THYECKOE OT- ’ CKO€ OTKJIOHE- { [OrPEWHOCTH NPH BEPOSAT- |
PAaTHOIoO a30Ta | KJIOHEHHE M- | HHE | PH BEPOATHO- HOCTH ;
X, mr/om’ BTOPAEMOCTH) | BOCINIPOU3IBO- cth P=0,95) P=0,93) |
o, Mr/aM | an_ﬂmﬂdmf é +A, MI/aM T4, Ml_‘{gmj )
OT1 0,010 no 2 “
0,080 Brimow ' 0,001+0,08 X ' 0,002+0,12X | 0,001+0,20 X  0,004+0,24 X .
“““““ ] L ‘ . R T
Ce 0,080 10 u
0,300 Bimoy 1 0,002+0,08X | 0,003+0,11 X | 0,001+0,05 X | 0,006+0,24 X !
3 ] i} ) I S e

— ———




2 JInana3zoH HW3MEpEeHHH, 3HAYECHHUSA NMpEaeoB NOBTOPAEMOCTH U BOCTIPOH3BOIN-
MOCTH NpH AOBEPUTEJILHOH BepOoATHOCTH P=0,95

Juanazon uaMe- | I[lpenen noBTOpAEMOCTH [Ipenes BOCIPOU3BOAHMMOCTH
PEHMH MacCOBOU | (ANd ABYX PE3YyjbTAaTOB Na-  (3Ha4CHUE AONYCKAECMOro pacxo-
KOHUEHTpAUWH | paJuleJIbHBIX ONPENCHCHHUN) | KACHHA MEXAY ABYMSA pe3YJIbTa-

HUTPATHOrO a30- r, Mr/aMm’ TAMU HU3MEPEHHH, NONYYEHHLIMU B
Ta . pas3HbIX nadopaTtopHax, NpH Bepo-
X, r»]_r/ﬂm_i _____sATHocTtH P=0,95) R, MI/AM’ j
Ot 0,010 no
0,080 BiUTION. 0,003+0,22-X | 0,005+0,33 X
Cs. 0,080 no
0,300 BxOY 0.005+0,22-X | 0,008+0,30 X

3 Tlpu peanu3aluu METOAHKH B J1abopaTopHH 00€CTNIEYNBAIOT:

- OINEPATHBHLIA KOHTPOJIbL UCMOJIHHUTEEM TPOLENYPH! BLINOMHEHHUA UBMEPEHHUN (Ha
OCHOBE OLIEHKH NOrPELIHOCTH MPH peaTH3alHH OTACJBLHO B3ATOH KOHTPOJBHOMN fpolie-
ypbl),

- KOHTPONb CTAOUABHOCTH PE3YNbTATOR UZMEPEHHUH (HA OCHOBE KOHTPONs CTaOUMbL-
HOCTH CpEJHEKBAAPATHYECKOrO OTK/IOHEHHA MOBTOPAEMOCTH, CPEAHEKBAAPATHUYECKOTO
OTKJIOHEHHS BHYTPHJIa00pPAaTOPHOHN NMPELIM3HOHHOCTH, NOFPELIHOCTH).

ANTOPUTM OMEPATUBHOIO KOHTPOJA HCIOJHHUTENEM MPOLUEXYpbl BLINOJIHEHUS
HiMepenui npuseaeH B P21 52 24 380-2006.

[leproAUUHOCTH ONEPATUBHOTO KOHTPONA U pOUEAYpPbl KOHTPONS CTadUNLHOCTH

PE3YJIbTATOB BBLIMOJHEHHS H3MEPEHHUH perlaMeHTUPYIOT B PYKOBOACTBE MO KAYECTBY
nabopaTopyH

JlaTa Buiziauu cBuaetTenscTBa 15 Arond 2005 r.

I naBubii metposior 'Y [ XN A A Hazaposa



