INocCT P 52240—-2004

HAIIUOHAJBHBINU CTAHIAPT POCCUUCKOU ®EIEPAIIUU

MACJIA CMA3OYHbLIE U 1IIPUCAJIKHA

MeTtoasl onpenesieHus gpocdopa

N3nanue opuinmaibHoe

b3 2--2003/15

I'OCCTAHJIAPT POCCUHU
MockBa


http://www.mosexp.ru/stroitelstvo/remont_kotlov.html
http://www.mosexp.ru/stroitelstvo/remont_kotlov.html

I'OCT P 52240—2004
[TpeaucnoBue

1 PASPABOTAH Texunuyeckum xkomuteTroM 1o crangaprusauudu 1K 31 «Hedrsgaubie tormmuBa u
cMazoyHble Matepuanbp (OAO «BHUNWHIT»)

BHECEH I'occranpaprom Poccun

2 YTBEPXJIEH U BBEJAEH B TEMCTBUE IToctaHoBieHUeM [ occtannapra Poccuu ot 9 mapra
2004 r. Ne 105-cT

3 Hacrosiui crangaprt mnpeacrapiasgeT coooi ayreHTUYHBIM TeKeT ASTM D 1091—2000 «Metoabl
ornpeaecHus ocdopa B CMA30YHbBIX Macjlax U IIpUcaIKax»

4 BBEJAEH BIIEPBbIE

© UIIK M3narensctBo crangapros, 2004

HacTtosgiiuil craHaapt He MOXKET OBITh ITOJTHOCTBIO MJIM 4aCTUYHO BOCITPOM3BCACH, TUPAXKUPOBAH U
pPacCTIPOCTPAHECH B KA4yeCTBE O(PULIMATBHOTO M3daHuUs 0¢3 paspelucHud loccranpapra Poccun

(



I'OCT P 52240—2004

CoaepxxaHue
1 OO0JACTD IIPUMCHEHUST . . . . v v o e e e e e e e e e e e e e e e e e e e e e e, |
2 HOPMATUBHDBIC CCBITTKM. . . . . v vt e e et e e e e e e e e e e e e e e e e e e e e e e e e e, 1
3 CVIIHOCTD MCTOIOB . .« o v i e e e e e e e e e e e e e e e e e e e e e s, 1
4 TIPDUMCHECHUEC MCTOHA . . . o o o v e o e e e e e e e e e e e e e e e e e e e e e e e s |
D HUCTOTA PCAKTHUBOB . . . . . v v o et e e e e e e e e e e e e e e e e, |
6 OTOOD ITPOO . . . o 2
OxuciaeHue oopaslia
7T HAa3BHAUCHUC . . . . o o e e 2
8 CVIIHOCTD MCTOHA .« + « v v o v e e e e e e e e e e e e e e e e e e e e e e e e e e s e, 2
O ATITIADATYDA « o v o e o e e e e e e e e e e 2
10 PeaAKTUBDBI . . . . . e e, 2
1T TIpOBCACHUE UCTIBITAHUMS . . . . . o it e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 2

MDoTtoMeTprUUCCKUN (MOTUOACHOAUMBAHAIUCBBIN) MCTO

12 HazsHaAuCHUC . . . . e, 4
13 CVYIHHOCTD METOHA . &+ v o o e e e e e e e e e e e e e e e e e e e e e e e e e e s, 4
14 ATITIAPATVDA. . . o o ot e e e e e e e e e e e e e e 4
15 PeaKTUBDBI . . . . e, 4
16 KamuOpoBKa M CTAHAAPTUBAIIMST . . . o o o e e e e e e e e e e e e e e e e s, 4
17 T1pOBCHCHUEC HUCIIBITAHMST . . . o o o v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e, D
R e T (s 6
[ paBuMeTpHUUYCCKUU METOA

19 HazHAUCHUC . . . . . . e, 6
20 CYIIHOCTD MCTOMA . . . . o v o e e e e e e e e e e e e e s s s, 6
21 ATITIAPATYDA. . . ot e e e e e e e e e e e e e e e 7
22 PeaKTUBDBI . . . . . e e 7
23 TlpoBeacHue UCTIBITAHKUS 00pA3LOB, HE coAepXKalluuX JAPYIruX MCTALIOB, KPOME ILCJIOYHBIX. . . . . . 7
24 TlpoBeacHUe UCTIBITAHKUS 00PA3LOB, COACPXKAIIUX HECIICTOUHBIC MECTAIIBL . . . . v v vt e e e e e e e . 3
2D PaCuCT . . e 3
26 KouTposb KauecTBA (QC) . . . . . e, 9
27 TlpeuM3UOHHOCTD U CMCIUCHUC (OTKITOHCHUEC) . . . . v i et e e e e e e e e e e e e e e e e e e e y,
[TpunoxeHue A KOHTPOID KAUCCTBA . . . v v v v vt e e e e e e e e e e e e e e e e e e e e e e e, 11
[TpunoxeHue b TpeDOBaHUS OC30TIACHOCTH . . . . . v vt v e e e e e e e e e e e e e e e e, 12

[Ipunoxenue B llepeyeHb HOpMATUBHBIX JOKYMCHTOB, IPUMCHSICMbBIX B HACTOLLLIEM cTaHaapre . ... 12

o



I'OCT P 52240—2004
HAIIUOHAJUBHBIHNU CTAHIAPT POCCUHUCKOU OEIAEPAIIUMU

MACJIA CMA3OYHBIE U IIPUCAJIKHN
Mertoapl onpenenenus dgocdopa

Lubrication oils and additives.
Test methods for phosphorus

Jlata sBeaenng 2005—01—01

1 O0aacTp npuMeHeHus

1.1 Hacrogimumii crtanaapt paciipoCTpaHseTcsl Ha TOBAPHbIC CMa304YHbIC Macija, IMpUcaJKud K HUM U
YCTAHABIMBACT MCTO/bI OIPCAC/ICHUS MacCOBOU n01U ocdopa.

MeToibl MCTIBITAHUS HE OTPAaHUYIMBAIOT TUIIbI COCAUHCHUM (pocdopa, KOTOPbIC MOTYT ITPUCYTCTBOBATD B
HCITBITYEMOM 00pa3le, HallpuMep COeAMHCHUS TPEXBAJICHTHOIO U IATUBAJICHTHOIO (pocdopa, pocdOpuHHblI,
(pocdaTsl, PocPoHAThI, CYIbPUIbLI (pochopa U T. ., TAK KAK BCE OHU KOJIMUCCTBCHHO ITPEBPALLAIOTCS B BOJIHbBIN
pacTBOpP MOHA opTodocdara IMOCPeICTBOM OKMCIICHUS 00pa3lia B ITPOLECCE BLITIOJTHCHUS aHaIM3a.

1.2 TpeboBaHudg TEXHUKU OE30MMACHOCTU ITPUBCACHbBI B ITPUITOXKCHUUN b.

1.3 3nayeHus, yCTaHOBJICHHbIC B eauHUIIaX cucteMbl CH, cuuTarorcsd cTaHAAPTHBIMU.

2 HopmaTusHble CCBLIKH

B HacTogiieM ctaHaapTe UCITOIb30BaHbl CCHIJIKM Ha HOPMATUBHBIC JOKYMEHTBI, VKa3aHHbIC B ITPU-
JTOXeHUU B.

3 CymHOCTb METOA0B

3.1 OpraHuyccKkyio COCTABIISIOUIVIO B 00pa3lie vaaldioT, a ocdop rnepeBoasiT B (pocdaT-uoH OKUC-
JJCHUCM CepHOM KMCIIOTOM, A30THOW KUCIJIOTOU U MEPEKUCHIO BOAOPOIa. 3aTEM OIIPECACIISIOT MACCOBYIO OO
(bochopa GOTOMCTPUUCCKUM (MOTUOACHO-IUBAHAIUCBBIM) METOJOM (pas3acibl /—18) WU IPaBUMCTPU-
yeCKUMM MeToJoM (paszaensl /—11 u 19—2)5).

3.2 PotoMeTpUUECKUIT METOJ MCITOJBL3VIOT IMPU oIlpeaeieHUU MaccoBoll jonu docdopa 1o 2 %, a
rpaBUMETPUYECKUU — ITPU OIIpeieIcHUM MaccoBO o docopa 2 % u dosee.

4 IlpumMenenune merToaa

4.1 MaccoByio noaio gocdopa B CMa304YHBIX Macjaax WM IIpUcaakax K HUM HCIIOJB3VIOT IJIs
MPOTrHO3UPOBAHUS 3KCILTYaTaAllMOHHBIX XapaKTepUCTUK HEe@TEIIPOAVKTA.

> Hucrora peakTHBOB

>.1 Hucrora peakTUBOB

M cronb3yioT peakTUBbl KBATU(PUKAINHU X. Y.

MoryT ObITh UCITOJIB30BAHBI PECAKTHUBLI APYIUX MAPOK IIPU YCIIOBUU MPEABAPUTECIBHOTO ITOATBCPXKIC-
HUS JOCTATOUYHO BBLICOKOM CTECIICHU YUCTOTHI, COXPAHSIONICH TOYHOCTL OITPEACIICHUS.

5.2 Yucrora BoabI

Ecay HeT MHBIX yKazaHuil, nmpuMeHsatoT Boay tuiios 1l u 11l nmo cnenunpukanum |1].

U3nanne opunmaibHoe
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6 OTO0p NMpood

6.1 [lpobwr oTOUpaloT B cooTBeTCTBUU ¢ PykopoacTtamu [2], [3] npunoxenus B.
6.2 [lpobGa nomxHa ObITh MPEACTABUTECIIBHON JJIST UCIIBITYEMOTO TTPOAYKTA.

OKNCITEHNE OBbPASLIA
7 Hasznauyenue

7.1 B obpasiax ToBapHBIX CMa304YHbIX MaceJl, IakeTax [IpUCcaJoK K HUM VIATSIIOT OpraHU4YeCcKyIo
COCTABJISIONUIYIO U IIpeBpallaoT (pochop B pochar-uoH.

8 CymnHocTh MeTOna

3.1 OxuciaeHue pochopopraHUIeCKOM COCTABISIONICH B O00Opa3le CepHOU KUCIOTOM, a30THOM KHC-
JJOTOW U TepeKUChO BOJAOpOAA M IIpeBpallicHue ce B (pocdaT-UuoH.

HermpopearupoBaslilyio NMepeKUCh BOAOPOIA VAATSIOT, pa30aBiisis BOJOW U BbIITIApUBAsI HECKOJIBKO pa3
10 I'YCTOrO 0eJIoro JbIMa.

9 Annaparypa

9.1 KosGbl a1st KumsiueHusi — kKoaonl Keeabaang BMectuMocTbio 300 ¢M® ¢ mpUTEpTOi MTPOOKOIA.

9.2 IMoacraBka g KoiObl Kbenpaans, ycTaHOBJICHHAsT TaKUM o0Opa3oM, 4TOOBI KoJyiba Haxoausach
noa yriaom 45° aag oaHoi wiu 6osec Koad BMecTuMocTbio 300 cM?, mpu 3TOM HEOBXOAUMO, UTOOBI TEIUIO
HEITOCPEICTBCHHO ITOAABAJIOCH TOJIBKO KO AHY KOJIOBI, 4 €¢ KOPITYC W TOpJIbIIUKO OBbLIM HM30JUPOBAHLI OT
MCTOYHUMKA HarpeBa. ['OpJIBIIIKO KOJIOBI JOKHO HA °/4 OXJTAXIAThCS BO3AYXOM KOMHATHOM TeMIIepaTyphI,
MPXU 3TOM BO3IVIUHBIM ITOTOK JIVYILIEC HAIMPaBJILATh Ha rop/bIIIKO KOJIObI. MlcTOuHHMKaMU TeIuia SIBISIOTCS
r1amMsl Ta30BOM TOpPeJIKM WU 3JIEKTPOoOo0OorpeBareib BbICOKOM MOIIHOCTH.

10 PeaxTusbi

10.1 Tlepexucs Bonopona (H,O,), 30 %-HbI1it pacTBOp, ¢ MaccoBoi noJeu pocdhopa He dosee 00,0002 %.

(I1penynpexaeHue. KoHUeHTpUPOBAHHBIN PACTBOP SIBIISICTCS BBICOKOTOKCUYHBIM U CUJIBHBIM OKUC-
JTUTCIICM).

10.2 AzorHag kuciaora (HNO,) KOHIECHTpUPOBAHHAS, OTHOCUTEIIbHAS TTIJIOTHOCTD 1,42,

10.3 CepHaga kuciaora (H,SO,) KOHUCHTpUPOBAHHAY, OTHOCUTEIbHAS TJIOTHOCTDL 1,84.

10.4 besroe macio (Ba3zeTMHOBOE, 0e10o¢ MEAMIIMHCKOE), He cojaepxalliee (pocdop.

10.5 QC-00pa3iibl KOHTPOJIST KadecTBa IIPEACTaBISIOT COOOM 4YacTu OJHOTI0 MM 0o0Jice KUIAKHMX
HCMTEITPOAYVKTOB, KOTOPBIC CTAOUIIbHBI U INTPCACTABUTEIIbHBI IJIS1 UCITBITYEMBIX 00pas31oB. DU QC-00pa3Libl
MOZKHO HCIIOJIB30BAaTh IS ITPOBEPKU 00OCHOBAHHOCTU MCIIBITATCIIBHOIO Ipoiiccca (cM. pasaen 26).

11 IlpoBenenne ucnbITaHusAa

11.1 B xon6y Keeabaang BMmecTuMocTbio 300 cM® moMeIaioT Mopiuio aHATU3UPYeMOro Matepuasa
B COOTBETCTBUM € Taoule 1. MoXHO nosb30BaThCs JIIOOBIM MCTOAOM IIepecHOCa o0pa3siia IJIs1 UCTIbITAHMUSI,
CcOOJT10/1a8 OCTOPOKHOCTh BO U30CKaAHME ITOIagaHus oOpaslia Ha TOpJIbIILIKO KOJObI (CM. INpUMCYAHUC).
HoGapagioT cepHyio Kucaoty (3 cm® g dotoMerpuueckoil Metoauku uau 10 cM® — ju1s rpaBUMETpUYCC-
KOH), a TakxXe IMOMEIIaloT CTEKJISHHVIO OYCUHKY JauaMeTpoM 6 MM (cMm. npumeyanue 1 x 11.4); koady
BpalllalOT KPYroBbIMU ABUXKCHUSIMHU, YTOOBI IepeMelllaTh e¢ COACPIXKUMOC.

[IpuMeyaHue — Ha npakrtuke odbeM, 3aHUMaeMbli CTEKISIHHBIM 1apukoM (0,1 CM'3),, MOJKHO HE TPUHU-
MaTb BO BHUMaHHKe. [Ipy KUIMSIYeHUU HEKOTOPBIX OpraHuyeckux GpocdopHbIX COCAMHEHUN BpeMs OT BpEMEHU BO3HU -
KAeT Yype3MepHOE BCKUIMAHHE. DTO IMYJIbCUPYIONIEEe KUMEHUE MOXKHO CBECTM K MUHUMYMY C TMOMOIIBIO CTEKJISIHHON
oycuHkH. [IpHu MCroab30BaHMM TOBapHBIX CPEACTB PETYJIUPOBAHUS Mpolecca KUIIEHUS MOTYT BO3HHUKHYTh TPYIHOCTH
BCJICACTBUE UX UCTUPAHUS B YCIOBUAX S3HEPIrUUHOr0 KUITAYEHUS, UTO MIPUBOAUT K 3arps3HEHUIO UCITBITYEMOro oopa3sia
U MeIlaeT IMOJYYUTh YUCTBIN pacTBOP I POTOMETPUYECKOTO U3MEPEHU (CM. pasaeibl 12—18) gaxe rocjie HeHTPU-
pyrupoBaHusl.
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Taonuuoa | — KomuuectBo odbpasua

MeTomn orhene e Maccosag noas IpubnuzuresbHasg Macca TOUHOCTE RARCITURATA. T
A OHPEAES docdopa, % oOpasiia, T ’
MoToMeTpUuUeCcKU 0,002—0.2 2.0 +0,004
(MOJIUOICHOAMBAHAIUEBBIN ) 0,2—2.0 0,2 +0.0004
| paBuMeTpUUeCKUN 2—5 2,0 +0,004
5—10 1,0 +0,003
10—15 0,7 +0,002
15—25 0.4 +0.001

11.2 Tlpu Hanuuuu HEOOMBILIUX KOIUYECTB (pochopa A ITOAYUYCHUSI YAOBICTBOPUTEIbHOM TOUYHOCTH
MPpU TPOBECACHUU MCIIBITAHUS HCOOXOJIMMO COOMI0AAaTh MEpPhI IIpeaoCcTOpOXHOCTU. (ClleayeT TILATCIbHO
COOJTI01aTh U OOBIUHBIC Mepbl ITPEeAOCTOPOXHOCTH, CBI3AHHBLIC ¢ YUCTOTOM, OE30I1ACHOM pabOTON U IIpe-
AVTIPEXKICHUEM 3arpsi3HeHUU, repe/l MpUMEeHEHUEM BCS J1adopaTopHasl Iocya JoJpkKHa ObITh oOpaboTaHa
OUUILIAIOIICH KUCIOTOW WM ITO METOAMKE, B KOTOPOM HE MCIIOJIB3VIOT TOBAPHbIC MOIOILME CPeACTBA. DTU
COCAMHECHHUS YacCTO COAepKaT LICJTOUYHbIC (pocdarbl, KOTOPbIC CUJIBHO A0COPOUPVIOTCS CTCKIISIHHBIMU I10-
BECPXHOCTSIMU U HE VAAISIOTCS OOBIYHBLIM OITOJIJACKUMBaHUeM. 2Kemare/ibHO BbUICIIUTL CIIeHMATbHBIN 3ar1ac
J1a00paTOpHOU IMTOCYAbl TOJABKO 14 OIpeaciicHU (pochopa.

11.3 TlpoBOAsIT XOJIOCTOM OIILIT ITO TOM K¢ CaMOW METOIMKE U C UCIIOJIb30BAHUEM TeX XK€ CaMbIX
KOJIUYECTB BCEX peareHTOB U aHAJIOTMYHOTO KOJMYecTBA 00pasla Oejloro mMacjaa. STOT XOJOCTOM OITbIT
HUCITOIB3YVIOT B (DOTOMETPUUECCKOM MeToAe (CM. pasaeibl 12—18).

11.4 Konby nmomeruaroT Ha MOJACTABKY B BBITSDKHOM ILIKAMy U aKKypaTHO HarpeBaOT MUKPOTPEIKOU
10 OOYITIMBaAHUY 0o0pa3lia, OxXJ1aXkaasl TOPJIBbIILIKO KOJIOBI, ITPUMEHSS IIPEAITOUYTUTEIIBHO [TOTOK BO3AVXa (CM.
npuMmeyaHue 1). HarpeBaHue mmpoaosKamT A0 MOSBICHUS O€JIbIX IMapoB (CM. ITpuMecuaHue 2). Bo Bpems
KUMSTUCHUS HEITPEePhIBHO AOOABISIOT MO KAIIsaM | ¢M® a30THOM KMCJIOTHI (CM. MpUMedaHue 3) 11 OKUC-
JeHUS opraHudeckoro marepuasia. [locie moBTOpHOro nosBiIcHUS OesIbIX ITApOB 00PabOTKY ITOBTOPSIIOT,
UCTIONB3YS JOTOJTHUTCAPHO 1 cM® a30THOU Kuca0Thl (cM. nipumecuanue 4). [TponosxaioT 106aBsiTh a30T-
HYIO KUCJIOTY MOPHUSMHU 10 | ¢M® 710 TeX mop, moKa KUITSIAasg CMeCh HEe CTAHET TeMHEE COJTOMCHHOTO 11BETA,
4YTO YKa3bIBACT HA IMOYTHU ITOJIHOC OKMCIJIICHUE OPraHMYeCKOTO BelIeCTBaA.

[ IlpumMeuvaHui4

| KoanuecTBO BO3ayxa, UCITOJB3YEMOTO ST OXJIaZKISHHWS TOPJBbIIIKA KOJOBI, ITIEPUOANYECKH HEOOXOIMMO YMEHb-
1aTh WJIW JazKe MpeKpariarh ero rnojaavy, yToobl mapbl U AbIM VJIETYYUIUCH U3 KOJOBI, a o0pa3el] yItapuiacs 10 MOsIBJICHUS
rycroro oegoro asiMa. OgHaKoO A0 TeX MMop, MoKa obpasell He OyIeT MOJHOCTBIO Pa3JIOKEH, 3TOro AejaTb HE CJICAYET:
MMOTOK BO3/yXa CJeyeT BKJIOYATh CHOBA KA KAbIN pas rnepel 1o00aBjeHUEM a30THOU KUCIOTHI WX MepeKHUCcU BOJIOpoaa
(cMm. 11.4).

2 Jlng cBeneHUSI K MUHUMYMY JIIOOBIX MOTepb pocdopa, KOTOPbIE MOTYT TIPOU3ONTHU, CIICAYEeT U30erarb upes-
MEPHOI'O BBITMTAPUBAHUS CEPHOM KUCIOTHL. CeayeT ObITh aKKYPATHBIM, YTOOBLI M30eXKaTh HArpeBAHHWY BLIILIE YPOBHS
JKUIKOCTU. Kak rokasbIBaeT IMpaKTHUKa, JI HCIBITYEMbIX O0pa3loB, cOAepXKalluX HeopraHuyecKue COeINHEHUS
(HarIpuMep COJIU Ddapust U CBMHIIA), HADI0aa10TC rortepu pocdopa, Tak Kak B IMTPUCYTCTBUU YKA3aHHBIX COCAMHEHUN
MMPOUCXOJUT ClIeKaHHUEe WM cIUiaBicHUEe pocdara U cyabdara co CTEKIOM peaKIMOHHON KOJI0bI. DTOT (PaKT MOATBEPK-
JAaeTCs BU3YVAJIbHBIM OOHApYKEHHUEM HEINpo3padyHOU IUIEHKU Ha CTeHKAaX CYXOM KOJIOBI IT0Cje IPOBeAeHNS aHalIu3a.

3 Ecnau a30THYIO KMCIOTY AO0ABSIIOT HE MO KaruIsiM, 3TO MOZKET MPUBECTH K 00pa30BaHUIO U BBIACJICHUIO U3
KOJIOBI M30BITOUHOIO KOJIMUECTBa rapa U norepsaMm gocdopa, coaepKaierocst B HEM.

4 YT1o0BI CBECTH K MUHUMYMY TOTEPU CEPHOM KUCJIOTHI B I[IPOLECCE BBIMAPUBAHUI, LEI1eCO00pa3HO He TIPOATIe-
BaThb CTAJUI0 00Opa30BaHUSI T'YCTOro O€J0ro AbiMa MKy Jo0aBjIeHHUEM MOPLMN a30THOW KUCJIOTHI.

11.5 Crerxa oxyaxnaioT Koaoy u nodapngior 10 kanens (0,5 cm’) nmepekucu Boaopona. Harpepaior
KOJIOY 10 MOSIBJICHUS T'YCThIX OCJIbIX MTAPOB M BO BPEMSI KUIICHUSI OCTOPOXKHO IO KATUIAM J100aBIsioT | cm?
a30THOM KUCIOThI. [1ocie BeinmapuBan s a30THOM KUCIJIOTHI U ITOBTOPHOTO ITOSIBJICHUS T'VCTHIX O€JIbIX ITapoB
[MOBTOPSIOT 00PAbOTKY, UCITOJIB3VS TICPEKUCh BOAOPOAA U a30THYIO KUCJIOTY 10 TeX ITOp, ITOKA BhIITApUBAC-
Masl CMEChb HE CTaHeT OeCLIBETHOI, TO ¢CTh OpraHMYecKasl COCTABIISIONIAS [TOJTHOCTBIO OKUCTUTCS. OOBIYHO
AOCTATOYHO 4eTbipeX o00paborok. Mi3pacxomoBaHHoOe 001L¢ce KOJUYECCTBO IICPEKUCHU BOAOPOAA CIICAYET
3a(PUKCUPOBATL U MCITIOJB30BATh TAKOC XK€ KOJUUYCCTBO LIS KAXIAOT0 MUCIIBITYEMOTO 00pa3la U XOJOCTOTO
OITbITA.

11.6 Tlo 3aBeplicHUM OKMCIICHUS KOJIOY OXJIaXAAloT, IMTPOMBIBAIOT BXOJHOC OTBEPCTUC U TOPJIBIIIKO
MUHUMAIbHBIM KOJTUYCCTBOM BOABI (5 ¢M’) U mepeMelluBaloT coaepxkumoce. Koaby BO3BpallaioT Ha IMoj-
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CTABKY U ITPOJOJIKAIOT HAarpeBaHUE J10 ITOSIBJICHUS I'YCThIX OcabIX ITapoB. AJ1s yaaneHus rnepeKucu Boaopoaa
MMOBTOPSIIOT HECKOJIBKO pa3 IpoLece J00aBJICHUS BOAbLI U HAPEeBAHUS OO T'YCTBIX ITapOB.

(I1penympexaenue. Heobxonumo cobaionars OCTOPOXHOCTD ITPU HArPEBAHWUU B COOTBETCTBUU € 11.5
NJ1S1 VAAJICHUS BCEX CJICIOB IepeKUCH BOAOPOAA, YTOOBI U30€XKATh LIBETOBBLIX ITOMEX ITPU (POTOMETPUYCCKOM
ornpeaeieHUM (pocdopa, Kak ormucaHo B pasjeiax 12—18).

OOTOMETPUYECKUN (MOJIMbAEHOAN BAHAEHEBBIPI) METO/1
12 Hasnauyenne

12.1 OmnpeneneHue oO11eci MaccoBoi 101 pocdhopa MeHee 2 % (CM. ITpuMedaHue), pacCYUTAaHHO Ha
OCHOBE UCXOJHOTO KOJIMYECCTBA UCITBITYEMOIO 00pasilia, OKUCJICHHOTO KUCIIOTOM, KaK yKa3aHo B pasjeinax /—11.

[IprumMeuyan e — Ecnu maccoag nona ¢gpocdopa pasua uiu donee 2 %, cM. pasaensl 19—25.
13 CymnocTh MeTOAa

13.1 Tlocne oKucCIeHUs opraHMyeCcKoOM COCTARISAIONUICH B UCTIBITYEMOM 00pa3le U KOJIUUYCCTBCHHOTO
npeppatieHUs gocdopa B pocdar-uoH peryJIupyioT KUCIOTHOCTD BbIITApUBAEMON CMECHU U JOBOJST 00bEeM
CMECCH 10 COOTBETCTBYIOLCIO 00beMa. PacTBOpBI BaHAgaTa aMMOHUS U MOJIMO1aTa aMMOHUS 100ABJISIIOT B
yKaszaHHOM Iropsike. JdobapieHue pacTBopa MO/IMOAara K KUCJIOUM cMecu BaHaaaT-(docdara NnpuBOIUT K
00PAa30BAHUIO IeTEPOITOJIUKUCIIOTHI, MOJIMOACHOAUBAHALOMOCHOPHON KUCIIOTHI, JKEJITOTO LIBETA. XOTS TOU -
HbIM cOCTaB MOJUOAeHOAUBAHAA0(POCHOPHON KUCTOTHI HE OINpeacyieH, ObLIO BBISIBICHO, YTO PacTBOPLI
3TOr0 COCJAMHEHUS, 00pPa30BAHHLIC IIPU TOYHOM COOJIIOJCHUU OIPEACICHHBIX YCIOBUM, KakK (DYHKUWUU
coaepxkaHug ocdopa, COOTBETCTBVIOT 3aK0OHY JlamMOepTra-bepa aing usMepeHUi! OIITUYECCKOro KO3 (pUiiu-
cHTa MpoInyckaHug B oobsactu 420—470 HM.

14 Anmaparypa

14.1 dortosnekrpuueckuil GoToMeTp — CIeKTpo(pPOTOMETp, 0beCIIeyuBaIOIUU MPOITYCKAHUE B 00-
nactu 430—460 HM ¢ BbIICJICHUEM CIICKTpalbHOI Tosiochkl S HM. [lIpubop nomxeH ObITb cHaOXeH B
AOCTATOYHOM KOJMYECTBE BCITOMOTATEC/IBHBIM O00OPYAOBAHMEM AJId PAadOThI ¢ KIOBeTAMU pasMepoMm 1; 2 U
> ¢M. Takke MOXHO MCITOJBb30BaTh APYyrue NnpuoOopsl, Takue KakK (POTOKOJIOPUMETPHI.

ﬂ' p MMCUAdaHHULC — an H€06XOHHMOCT‘H MOJKHO HMCIIOIbL30BATE BIr’IfBYEUIbeIﬁ KOMH&{)&TO{)EI LHBCTA.
15 PeakTusbl

15.1 PacrtBOp Mo/1uOIaTa aMMOHUS

Pactopstor 50 r monudOaara ammoHuda (NHy)¢Mo-,0,,4H-,0) B Teriod Bojae M AOBOASIT OO0OBEM
pacTBopa 10 1 am’. [Tepen npumeHeHUeM (PUIBTPYIOT.

15.2 PacrBop BaHazara aMMOHHA

PactBopsitor 2,5 r BaHamata amMouusi (NH,VO;) B 500 cM® ropstueil Boabl, nobapimsiioT 20 cM
KOHUCHTPUPOBAHHON a30THON KUcaoThl (10.2) U 1oBOASIT 00BEM pacTBopa 10 1 aM>.

15.3 ®ocdar, cranaaprublii pacteop (1 cm’ pacrBopa conepxurt 0,1 mr docdopa)

Pacteopstot 0,4393 r nuruapodocdara kamusg (KH,PO,) B Boae u noBoasT 0obeM pactBopa 10 | 1M°.
Jlng nyyiaeil paboTel rieped MMPUMEHEHUEM COJIb CIEAYET ABAXKIbI TEPEKPUCTAIIM30BATh U BLICYIUUTE ITOA
BAKYYMOM.

15.4 CepHag kucinora (H,SO,) KOHLIEHTpUPOBAHHAY, OTHOCUTEIbHAS TJIOTHOCTDL 1,84,

15.5 QC-00pa3siibl MpeacTaBiIsgioT COO0M YacTHU OJHOTO UM 00Jice JKUAKUX He(MTEITPOLYKTOB, KOTO-
pbIe CTAOUJIBHBI U ITPEACTABUTEIIbHBI A1 UCIIBITYEMBIX 00pa31oB. (QC-00pa31bl MOXKHO UCIIONb30BAaTh AJIS
MPOBEPKU JTOCTOBCPHOCTH ITpoliecca UCTTBITaHUus (paszes 26).

3

16 KaimbpoBka M cTanjgapTrusanus

16.1 B mepHble KouObl BMecTuMOocThbio 100 cM? ¢ mpureptoii npookoit Beoast 0; 0.4; 0.8; 1.6; 2.4;
4.0; 8,0; 16; 24 u 32 cM’ crannaptHoro pactBopa docdara. JLobapIsSIOT TAKOE KOTUUCCTBO CEPHOUM KHUCTOTBI
JI000M TMOAXOASIIICH KOHILICHTpAlMUM, YTOObI OKOHYATE/IbHAasl KOHLCHTpAlLMs KUCIIOTHI ITOCJIC JOBECACHUS

4
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oobema cmecu 10 100 e’ cocrasnana 0,25 mons/nM’. Josoaar oobeM 10 55—60 cM’ M B yKazaHHOM

nopsike no6apngior 10 cM’® pacTBopa BaHajgaTa aMMOHHUS U pacTBOpa MOJUOIATA aMMOHMUS, TIIATCIBHO
MepeMEIIUBAIOT B MTPOMEKYTKAX Mexy nobakamu. JLoBoagaT o6beMm cMecu 1o 100 cM®, 3aKpbIBAIOT MPU-
TePTON ITPOOKOI U TIIATEIIBHO repeMelnuBaloT. JaoT BRICTOATHCS He MeHee 45 MUH, HO He Oostee 60 MUH
NJ1ST TTPOSIBIICHUS 1IBCTA.

16.2 Wcnonbp3ys KIOBeTY pasMepoM | CM, yCTaHABIUBAIOT JUIMHY BOJIHBI Ha 460 HM, peryiupyior
poTOMETp Ha CHATHUE MoKaszaHUs KoapduiueHrta mnpornyckanusg 100 % npu HyIeBOM TOUKE OTCUETA,
YCTAHOBJICHHOM I10 CTAaHAAPTHOMY pacTBOpPY (ocdara B KAYCCTBE pecakTUBa XOJIOCTOrO OIbiTa. Hecmorps
Ha TO, YTO a0COPOLIMOHHBIC KIOBETHI OOBIYHO ITOATOTOBJICHBI OAMHAKOBO, JJIS JYYILICH pabOThl PEeKOMCH-
AVETCS WCIIOJIb30BATh ABC KIOBETHI, OAHY M3 KOTOPBIX COXPAHMIOT IS peakKTUBa XOJIOCTOrO OIlbITa, 4
APVIVIO — JUII CTAHAAPTHBIX PAaCTBOPOB WJIM MCITBITYeMOT0 obpasua. [lonyyaioT Kosd@PUIIMCHTHI IPOITyC-
KaHus Ha pacTBopax ¢ Maccoil gocdopa 0.4; 0.8; 1.6; 2.4 u 3,2 MI, KOTOPBIC JOTKHBI HAXOAUTHCS MEXKJIILY
90 % u 20 % nig Kaxzaoro 3HadyeHUs B OTICIBHOCTH.

[Tocrne nmpoBeaeHUSI U3MEpPEeHUS BO3BPAILIAIOTCS K KIOBETE C peaKTUBOM XOJIOCTOI'O OIThITA. DTO JOIKHO
noarBepauTh 100,0 %-1oe nporyckanue ¢ To4HOCTBIO 10 0.2 %. [1oBTOpSI0T CHSATUE MOKa3aHUs cTaHAApT-
HOT'O pacTBOpPa M BO3BPALLAIOTCS K XOJOCTOMY OITBITY. [losyualoT Tpu nokaszaHus HAa KaXJI0M CTaHJIAPTHOM
pactBope. Ha nonyrorapudmudeckoid oymare CTposiT KaJIUOPOBOUHBIM IpaUK 3aBUCUMOCTU CPEIAHETO
Koa(MdULIMeHTa IIPOITYCKAHUA OT Macchl pocdopa. B pesyibrare nosKHa OBITH IMOJydeHa IpsaMast TUHUS.

16.3 AHaJJOTUYHBIM CITOCOOOM ITOArOTaBIMBAIOT KATUOPOBOUHLIC rpaduku 1pu 460 HM 1S KIOBET
2 1 5 cM, BbIOMpPAas KOHLCHTpaUMU U3 CepUUM CTaHJAapTHBIX, Jaloluux rnmokaszanus mexay 20 % u 90 %.

16.4 Ctpoat KamudpoBOUHbBIN I'padUK AJ1 KIOBETHI 5 ¢M IpU JuTuHe BOJHBI 430 uMm. [1pu 310l nmvHe
BOJIHbI MOJIMOJeHOAMBAHAAMeBOPOCHOpHAsT KHUCTIOTA UMEET 00Ji1ee BBICOKVIO OIITHUYECKVIO TUIOTHOCTb U
rnoJjiydacMasl KpuBasg OyaeT MMeThb OoJiee KpyTod HakyIoH. [lpeumyliiectBa 3TOM KaTUOPOBKMU B 00J1aCTU
BTOPOH AJUHbI BOJIHBI:

1) moBbIILICHHAS YYBCTBUTEIBHOCTH B 001ACTHU HU3KUX KOHLUCHTpPALIUN;

2) He3aBUCHUMOC IMOATBEPXKACHUE UBMEPCHUN, ITpoBeIcHHbIX ITpu 460 HM.

COOTBETCTBUC MCXKIY U3MEPCHUSIMHM B 00J1aCTH 00CHUX AJIMH BOJIH SBJISCTCS ITOATBECPIKIACHHUECM OTCYT-
CTBUS ITOMEX.

17 IlpoBenenne ucnbITAHUA

17.1 K oxjaxzaeHHOMY I10CJIe pas3yioXKcHUSI oOpasny B Kosoe Keenbaang (cm. 11.5) no00aBiasior
BU3YAJTbHO TAKOC KOJIMYECCTBO CEPHOM KUCITOThHI, UYTOObI JOBCCTU KUCITOTHOCTD ITPUOIU3UTCIIBHO 10 I10J10-
BMHBI KOHUCHTpALlMU, OBIBIICH B Hadase IIpoLcaAypbl OKUCIcHUS (cM. 11.1). DTOT 3Tam He Bceria MoxerT
OBITH HCOOXOAUM (CM. ImpuMecuaHue 1). OxiaxaaloT COAePKUMOE KOJIObI U IIEPEHOCIT ¢Iro B MEpPHVYIO KOJIOV,
ortostackueas 50 cM® Boaw! (cM. mpumeyaHue 2).

[ IlpumMeuvaHui4

| Tlocne okucaeHUS KUCIOTHOCTE pacTBOpa CTAHOBUTCH KPUTHYECKOM, TAK KaK BO3HUKAIOT ITOMEXH OT IMOSB-
JIEHUS OPAHZKEBO-XKEJITOM OKpacKW, o0pa3vIollelicsd B HEUTPaJIbHOM WM CIHILKOM KUCJIOM pacTBope. KHCIOTHOCTS,
HeoOXoAuMast AJIs1 TOSIBJCHUS KEJaeMOro 1iBeTa pacTBoOpa, J0JKHA ObITh B auariazoHe 0,2—0,3 M’O.H'b/lIM'3 B pacyeTe
Ha CEpHYIO KHUCAOTY. [IpyM MUHHUMAIBHBIX IOTEPAX CEPHOM KUCIOTHI HA CTAAMAX OBIMJICHUS PETYIUPOBAHUE KHUCIOT-
HOCTH MOJKET He IOTPeOOBATBHCS, HO MOXKET BO3HHMKHYTH HEOOXOJIUMOCTb BBIMMAPUBAHHNS CEPHONM KUCIOTHI, YTOOBDI
NOBECTU KUCJIOTHOCTb pacTBOpa A0 OMNTHUMAaJIbHOW HOPMAaJIbHOCTH.

2 1lpu ornmonackuMBaHUU U 1O0OABJIECHUHN BOJbI B CEPHYIO KMUCJIOTY CIASAYET COOMIOAATh YPE3BbIYANHYIO OCTOPOKHOCTD.
LlenecoobpasHo 100aBIATh BOAY MEIEHHO, MAIbIMU [TOPLHUSIMH IO CTEHKE KOJIObI, KOTOpasl JOCTATOUHO OXJIAXKICHA.

17.2 Hobarisior 1o 10 cM? KaxJ10ro U3 pacTBOPOB BAHAAATA AMMOHUS U MOJIUGIaTa aMMOHUS. BaxkHO
J00aBJISATh 3TU PACTBOPBI B YKA3AHHOM TTIOPSIAKE, ITPUUYEM TLIATEIBHO ITePeMEIINBAY B ITPOMEKYTKAX MCXKIY
noGaBKaMu JUTS obecreueHUs BOCITPOM3BOAMMOrO cocTaBa KoMmruiekca. JLoBoasit oobeM cmecu 1o 100 cm?,
3aKPbIBAIOT MMPUTEPTOM CTCKIITHHOW IMPOOKOM M TILUATEJIbHO IepeMeluuBatoT. JaoT BLICTOSTHCS HE MCHEE
45 MUH, HO He Oosice 60 MUH IS TTOSBICHUS OKpackKu. TemriepaTypy 3TOro pactBopa ITO/JICPXKUBAIOT B
npeaeaax 5 C oT TeMIleparypbl BbITIOJTHCHUS KaTMOPOBKH.

[ITpumMeuyaHue— YaardioT nocjaeaHUe ciaebl NMepeKUCH BOIOPOa, [TOCKOJIBKY IS IMOSBICHUS MaKCUMaJllb-
HOM OKpacKM KOMILIEKcCa MepeKUCh BOAOPOJa—BaHAIUN TpeOyeTcs OYeHb Majloe KOJMYECTBO TEPEeKUCH BOJOPOJA.
[IpyucyTcTBHME caMOro MaJjioro KOJMYECTBA IEPEeKHUCU BOJOpOJa HAOMIOAAIOT I10 KPaCcHOBATO-KOPUYHEBOMY IIBETY,
[oJIydaeMOMY TIpU J00ABJIEHUU peaKTUBA BaHAIM.

B TtakoMm ciaydae oOpasen OTOpachbIBaIOT, a 3TAll OKHUCIAECHUS KHUCJIOTOH IMOBTOPSIOT HAa HOBOM HWCIIBITYEMOM
o0pa3sliie.



I'OCT P 52240—2004

17.3 Tlpu HanmMuuu HepacTBOPUMOIO 00pas3la IMOPLKMIO pacTBOpaA MEPECHOCIT B IMTPOOUPKY LIS LICHT-
pruyrupoBaHus, eHTPUMGYrupyioT co ckopoctbio 1200 Mun ! B TeueHUe 5 MUH U ACKAHTHUPYIOT YUCTVIO
OTACTIUBIUVIOCS JKUJKOCTb B A0COPOLIMOHHYIO KIOBCTY.

[Topriio pacTBOpa MOXHO VIAJIWUTDH C ITOMOILBIO (PUIBTPOBAIBHOM IMATOUKHU. [IpuMeHeHUS PUITBTPO-
BaJIbHOM OyMarv M30eraroT, TAK KAk Ha HCH MOXCET aJcopOupOBATHCSI OKPAIICHHOEC KOMITJICKCHOC COC/IU-
HEeHUE.

17.4 Ecinu u3BecTHA IIpUMEepHast MaccoBas 101 ocdopa, TO CICAVET BbIOpaTh S4CUKY TAKOM AJIUHBI,
4TOOBI KO3(PPUUHCHT IMPOINTYyCKaHUSI Haxoaujacsa mMexay 25 % u S0 %. 1 yMeHblIeHUsT OLIMOKU (POTO-
METPUYECKOI0 U3MEPEeHUS CICAYET IT0A00paTh TAKOE YCIIOBUEC, YTOOBI OITpeaesieMble 3HAYCHUSI HAXOAMUTUCh
B IIpcAeiiax yKasaHHoro auanasoHa. Eciu coaepxanue gocdopa HeM3BCCTHO, AHAJTMTHUK C OITbITOM CMOXET
BU3VaJIbHO BbIOPATh HAMJIVUILVIO KIOBCTY IS ITPOBCACHUS aHATIU3A.

Eciau ucneiTyeMble 00paslbl CIULIKOM CUJIBHO OKPallUBAIOTCS JISI HEITOCPEACTBCHHOTO CHSTUS
[oxasaHusl, TO COOTBECTCTBVIOLYIO ATMKBOTY ITEPCHOCIT B APYIVIO MEPHVYIO KOJIOY U pa30aBiIsdioT pacTBOPOM
peaKkTHuBa XOJIOCTOrO OIlbITa, YTOObI COXPAHUTH VCTAHOBIICHHBIC KOHLCHTPALIMHU BCEX PEaKTUBOB.

MamepeHus nposoadar rmpu 460 HM, 3a UCKITIOUCHUEM UPE3BbIYAMHO HU3KUX KOHICHTpallud (HUXe
0,25 mr docdopa/100 cm?), Kotopbie TpoBoasT mpu 430 uMm. [Tpu CHATUYM MOKA3aHUI C MOMOIIBIO PACTBOPA
peakTUBa XOJOCTOIO OIbITa PEryJUPYIOT raJibBaHOMETP Ha Koa(ppuuueHT npomnyckaHus, paBHbiid 100 %.
KioBeTy ¢ 00pa3nioM MmoMelialoT B CBETOBYIO JOPOXKKY, CUUTHIBAIOT ITPOLICHTHI KO3(M@PUILIMCHTA ITPOITYCKA-
HUS ¢ TOYHOCTBIO 0,1 % M BO3BpalllaloTcsd K pacTBOPY peakTUBA XOJOCTOTI'O OINbITA, YTOOBI IMPOBEPUTDH
MCXOAHVIO YCTAHOBKY TraJIbBAHOMETPA, OTKJIOHECHUE ITPU 5TOM HE JOJIZKHO IpeBbiiaTth 0.2 %.

Eciu HeoOXoaAMMO, ITOBTOPHO ITPOBOAST PErYJIMPOBKY rajibBAHOMETPA HA KOSM@MULIMCHT ITPOITYCKAa-
Hus, paBHbld 100,0 %, ¥ mosyyaloT He MeHee TpeX IMoKazaHWM Ha obpaszuax. PacxoxiaeHus He JOKHBI
npeBbiaTh 0,2 %. A1 orpeaeneHst MacCoBOU 101U pocdopa Mo KATUOpOBOUHOMY I'papUKyY UCTTONB3VIOT
cpeaHeapU(PMETHUCCKOE 3HAYCHUE 3TUX IMOKA3aHUHN.

17.5 HTOrossi1 XoJ0CTOMU OITBIT

HecMmoTrpst Ha TO, 4TO pacTBOP peakTUBa XOJOCTOTO OITbITA MCIIOJIB3VIOT ITPU ITOATOTOBKE KaJIUOpO-
BOYHOTO rpapuka, UTOTOBBIM XOJTOCTOU OITBIT HEOOXOJUMO BBIITOJIHUTD, UCIIOJb3YS B KAYECTBE CTAHAapT-
HOTO oO0Opa3slia CBEeTJIOC Macjio, He coaepxKaluce gocdopa, Tak KakK B 3TOM OIIbITC (POchop AOIKECH
OTCYTCTBOBATb.

18 Pacuer

18.1 Maccosyio nomio pocdopa P, %, BEIYUCIISIOT MO (hopMyJie

~(P.— P, D100

1
P 1000 S ’ 1)

rae P, — macca pocpopa B UCITBITYEeMOM 00pa3slie, oIpeae/IicHHAs 110 KATUOPOBOUHOMY I'papUKy, MT;
P, — macca pocdopa B UTOTOBOM XOJIOCTOM OITBITE, OIIPEACIICHHAs ITO KaTHOPOBOYHOMY I'padUKy, MT;
D — KO3(M@PULIUCHT pa3daBiIcHUS MPU UCITOJIb30BAHUM aJIUKBOTHI (cM. 17.4):;
S — macca ucneITYyeMOro obopasia, T.

[PABUMETPUUYECKUN METO/

19 Hasnauenme

19.1 Oobuyio maccoByio nomito pocdopa 2 % uinu dosee (CM. IIpUMedaHue) OIIpeAcIsIOT Ha obpa3sliax,
00PabOTAHHBIX [TO METOAMKE OKUCIICHUS KUCITOTOU (CM. pasaeibl 7—11).

[Ipumeuvanue — llpu maccoBoil nojne pocdopa mMeHee 2 % cM. pasgennsl 12—18.
20 CymnocTbs MeTOA

20.1 Tlocne okucieHUs opraHMYEeCKOM COCTaBIISIOIICH B UCIIBITYEMOM 00pa3lle U KOJUYECTBCHHOM
npeBpalicHuu ocdopa B pochar-moH MOCcaeAHUN OTASTSIIOT OT MEIIAlOIMX METAIZIOB OCAXXKACHUEM UX B
pacTBOpe a30THOU KMCJIOTHI B BuUie MoaudaeHaudocdara ammoHusd. [locie moaydeHus aMMOHUUHOTO
pacTBopa pocdar-uoHa pochop ocaxaaloT B BUJIe MarHusI-aMMOHUSA (pocdaTa, KOTOpbIC MPOKATUBAIOT U
MOJIVYeHHBIN mupodocdaTr Marius B3BEIIUBAIOT.

6
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21 Ammaparypa

21.1 Bnexrpudyeckas mydeabHasd redb, odbecrieyunaroias padbouyuid auanal3oH temriieparyp 200 C—
1100°C u remmiepatypy (1050+50) "C.

21.2 @uapTpoBabHBIN TUTEIb — (hapdOpPOBbIC TUMIH BMECTUMOCTBIO 25 CM° € MOPUCTBIM JTHOM,
CITOCOOHBIC VACPXHMBATb MCJIKO3CPHUCTBIN OCaI0K.

22 PeakTupbl

22.1 I'mapoxkcun ammouusg (NH,OH) KOHICHTpUPOBAHHBIM, OTHOCUTECIbHAS TJIOTHOCTL 0,90,

22.2 Tuapoxcui aMMOHUS, pacTBOP (3:5)

CMCeLIUBAIOT TPU 00BbEeMa TMAPOKCHIA aMMOHUS (CM. 22.1) ¢ NgIThi0 00bEeMaMU BO/bI.

22.3 Tnapokcua aMMOHUS, pacTBop (1:24)

CMeIuBaOT OAUH 00beM T'MAPOKCHIA aMMOHUY (cM. 22.1) ¢ 24 oObeMaMU BOJHI.

22.4 Hwurpar ammonusg (NH;NO»), Kpucranisl.

22.5 PactBOp HUTpaTa aMMOHUS

Pacteopsior 50 © HUTpaTa aMMOHHUS B BOJE W JIOBOIST 00beM 10 1 am°.

22.6 Comgnas kucinora (HCI), otHocuTenbHas miIoTHocTs 1,19.

22.7 Marnesuenast cMCCh

Pacteopstor 50 r xnopuna maraus (MgCl,-6H,0) u 100 r xstopuna ammonus (NH,CI) B 500 cm’ Bozbl,
n00AaBIISIIOT HEMHOTO TMAPOKCUIA aMMOHUS U OCTaBISIIOT HAa HOYb. DUILTPYIOT, MOJKUCISIOT COJSTHOM
KUCJIOTOM, TOBOJSIT 0ObeM cMecH 10 1 am°.

22.8 PacTBOp MHIMKATOPA MCTWJIOBOTO KpacHoro (1 r/im°)

Pactopsior 0,5 r MetuoBoro kpacHoro B 300 cm® criupra (95 %-Hblil STUIOBBIIA WU JEHATYPUPO-
BAHHBII CITUPT) U AOBOAST 06beM pacTBopa a0 500 cm’.

22.9 A3zorHag kuciaora (HNO»), paszdasiecHue 1:1

CMEIIUBAIOT paBHbBIC 00OBEMbBI a30THOU KUCJIOTHI {(OTHOCUTEIIbHAS TTOTHOCTL 1,42) U BOIBI.

22.10 Peaxtup Monu0daara

PactBopsitor 100 r mosmubaara ammonust ((NHy)¢Mo,0,4-4H-,0) B 400 cm® Boawl. Jdobasnsior 80 cm?
MMAPOKCHAA aMMOHUKS (OTHOCHUTEIbHAY TUIOTHOCTL 0,90) M, eciiy nmogaBiasgeTCs 0CajJoK, PUIbTPYIOT. CMe-
muBaioT 400 cM” a30THOI KUCIO0ThI (OTHOCUTEIbHAS TIOTHOCTD 1,42) ¢ 600 cMm® Boabl. PeakTR Mou6aTa
AMMOHMUS TOTOBST U3 3TUX PACTBOPOB HEITOCPEACTBCHHO Iepe/l IPUMEHEHUEM, CMe1IUBAs (ITpU UHTCHCUB-
HOM TIepeMCIIUMBAHWN) OJMH O0BEM pacTBOpa MOJIUOAATA aMMOHHKS C JABYMS O0ObCcMaMM pa3daBJICHHOM
A30THOW KMCJIOTHI.

22.11 QC-00pa3ibl NPEACTABISIOT COOOM 4aCcTU OAHOTO UJIU 0OJIee XKUAKUX HEPTEIIPOAYKTOB, KOTO-
pbl¢ CTAOUJIBHBI U ITPEACTABUTCIIBHBI JJI11 UCTIBITYEMbBIX 00pas3uoB. OTU QC-00pasiibl MOXHO UCITOJIb30BATH
1T TIPOBEPKU JIOCTOBEPHOCTHU TIpoliecca UCITBITAaHUS (CM. pasnes 26).

23 IlpoBenenne ucnbiTaHUSA 00pa3snoOB, HE COAepPKAIIMX APYTHX METAIOB,
KpoMe 11EJOYHbIX

23.1 Konoy Keeapnang (cMm. 11.5) oxytaxkaaior, pacTBOP MepeHOCAT B CTaKaH BMecTUMOCTbIo 400 cMm”,
a KOJIOY OITOJTACKUBAT MAJTCHBKUMU IMMOPHUAMU BOJbI IO TEX I10P, ITOKA PACTBOP HE COCTABUT ITPUOIIU3U-
renpHo 100 cm’. PactBop xunatsat 5—10 MUH, OXJIAXJIAIOT 10 TEMIIEpaTypbl, OJU3KOM K KOMHATHOM, W
MCIJICHHO, ITPU IMOCTOSIHHOM IepeMCIIUMBAHWUN, J00ABIISIOT TMAPOKCHUA aMMOHUS (OTHOCUTCIIbHAS TLTOT-
HocTh 0,90) 1o Tex 1mop, ImoKa pacTBOP HE CTAHCT HEUTpalIbHBIM 1O METUJIOBOMY KpacHOMY. PacTBop
MOJAKUCISIIOT, UCTIONB3YS COMSTHYIO KUCIOTY (OTHOCUTEIbHAY TUIOTHOCTD 1,19) u nobasisior eie 1 cM?.

23.2 Hobarngior 20 cM® MarHe3ueBOil cMeCU, MEJUICHHO U HEITPEPBIBHO MEPEeMEIIIMBAs, U OXJIAXIAIOT
pACcTBOP A0 TeMIIepaTypbl HUXKEC KOMHATHOU B JieAsIHOM OaHe. J00aBisgioT rMApOKCUI aMMOHUS (OTHOCH -
TeJbHAS TUIOTHOCTDL 0,90), MeaJIeHHO U HENPEPbIBHO IepeMellnBas 0 TEX ITOP, IMOKa pacTBOP HE CTAHET
[HICJIOYHBIM.

[IepeMmeriuBaHue MpoOaOJIKAKOT A0 00pa30BaHMS OOJIbILICH YacTHU ocaaka (CM. npuMedaHue 1), 3arem
NOMOJHUTEILHO BBOJST 5 CM° THAPOKCUAA AMMOHUS (OTHOCUTEIbHAS TTOTHOCTD 0,90) M OCTABISIIOT 0CAN0K
Ha HOYb JJI51 OTCTAaUBaHMUSI.

[ITpumeuvanue — st obecrieueHUs 00JbIIEH TOYHOCTU OOBIYHO CHayaja PeKOMEHIYETCSI OTpadoTaTh IMpo-
HeAYyPY OCaXKJIEHUS Ha U3BECTHBIX HEOPraHMYEeCKUX o0pa3lax.
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23.3 DOuneTpyioT 4yepe3 B3BelIeHHBIUM hapdopoBbld MQUIBTPOBAILHBIN TUTECIb MEJTKOU ITOPUCTOCTH,
[MPOMBIBAIOT PACTBOPOM I'MAPOKCUIA aMMOHUA (cM. 22.3) U cyluar B 1e4u. Turess moMenialoT B XOJMI0IHVIO
MY(DCIBHYIO TI¢Ub, ITOCTCIICHHO ITOBBILIAIOT TCMIICPATYPY A0 KPACHOTO KaJleHUI U ITPOKATUBAIOT IPHU
TeMmrreparype (1050+50) "C B teyenHue 30—40 muH. [lpokanuBaHue MOBTOPSIOT 10 AOCTHUKCHUS ITOCTOSIH-
HOT'O Beca.

24 IlpoBenenne MCHBbITAHUSA 00pPa3LOB, COAEPKAINUX HelleJJ0YHbIE MEeTa bl

24.1 Konby Keenbaans (cm. 11.5) oxnaxnaior, 1o6apnsaior 40—50 cMm® BOJIbI, OXJIAXIAIOT 10 KOMHAT-
HOW TeMIlepaTypbl U (PUIBTPYIOT PacTBOP 4epe3 0e330/bHYI0 OyMmary cpeaHeil MopUcTOCTU. PuibTpar
cOOUPAIOT B KOOV DpiacHMeiiepa BMecTUMOCTBIO 500 ¢M® CO CTEKISTHHOM TPUTEPTOI MPOOKON U ITUPOKUM
ropJiloM M TIUATECJIBHO OITOJACKUBAIOT KOJIOY Kbenpaangd v (PUIbTPOBAJBbHYIO OyMary BOJOW, A00aBIIss
MMPOMBIBKU K PUILTPATY, OyMary BbIOpAChIBAIOT.

PacTBOp KUIISITAT HECKOJIBKO MUHYT U OXJTAXKAAIOT 40 TeMIICpaTypbl, OJIM3KOM K KOMHaTHOH. J1o0aB-
JISIIOT TUAPOKCHUI aMMOHUS (cM. 22.1) 10 Tex rnop, 1moka pacTBOp HE OVAET HEHUTPAIbHBLIM 10 MCTUIIOBOMY
KpaCHOMY: 3aTeM J100aBJISIOT pa30aBICHHVIO a30THYIO KUCIOTY (CM. 22.9) (10 mnepexoa 1BeTa B KPpaCHbIN).
J1oBOASIT 0OBEM pacTBOPA MPUOIM3UTEIBbHO 10 150 cM’, pa3dapisds UM KOHIICHTPUPYS €ro.

24.2 J1o0aBngioT 1D r KpUCTAZIOB HUTpATa aMMOHUS U TICPEeMCIIMBAIOT COACPXKMUMOE KOJIObI KPYro-
BbIMU JIBMDKCHUSIMU 710 pacTBopeHus. Peryiupyior temreparypy 1o 35 ‘C—40 °C u nobasnsior 240 cm?
CBCKCITPUIOTOBIICHHOIO peakTuBa Moaubaara. Koady 3akpbIBAIOT IPOOKOI, SHEPTrUYHO BCTPIXUBAIOT
4—6 MUH, 1aI0T OTCTOSTHCS HE MCHee 2 4 MJIM OCTaBJISIIOT HA HOYb. PacTBOp GUIIBTPYIOT Yepe3 0e330/IbHYIO
(PUJIBTPOBAJIbHYIO OyMary cpeiHeid mopuctoctu. OCaloK IIPOMBIBAIOT PACTBOPOM HUTpaTa aMMOHMUS.
(He cinenyer nbiTarbesl MepeHECTU BECh OCaAOK M3 KOJObI Ha OyMary, coxpaHsisgd KoJIOy ¢ OCTaBILIMMCS Ha
CTEHKAX OCAJIKOM LT IMOCCAYIonieil oopadoTKu). OcaloK o0padarsiBaOT HECKOJIBKO pa3 pacTBOPOM LTS
MMPOMBIBKU, IIPU 3TOM CJICIST 3a TEM, YTOOBI I[TOTOK pacTBOpa IS ITPOMBIBKM HE ITOJHMUMAJICS BBILLIE Kpas
OyMarv B BOPOHKE, TAK KaK OCaZ0K UMCET TCHACHLMIO K CITOI3aHUIO.

24.3 YucThlil cTakaH BMCCTUMOCTBIO 400 ¢M® OMEHIAIOT MO BOPOHKY U PACTBOPSIIOT OCA0K, CMbIBAS
cro 4yepes Oymary B CTakaH ¢ IMOMOILBIO pacTBOpa IUApoKcHaa aMMoOHUS (cM. 22.2). Ang pacTBopeHUS
100010 0cangKa, ocTaBuIerocsd B Koade (cM. 24.2), 100aBiIgioT HEOOJIbILOEC KOJUYCCTBO T'MAPOKCHAA aMMO-
HUS U CJIUBAIOT 3TOT PacTBOp 4dcpe3 PUILTPOBaJbHYIO OyMary. Kos0y, BOpOHKY U OYMaXHbIU (DUILTP
4yeTbhIpe pasa IMPOMbIBAIOT ropsgycil BOOOW, OAMH pa3 'MAPOKCUIOM aMMOHUS (CM. 22.2) U OAMH pa3 CHOBA
Bonoi. Ocanok, ocTaBlIuiicd Ha Oymare, oropachlBaloT. PacTBop vrapupaioT 10 oobema 90—100 cm’,
MOAKHUCIISIIOT COMSTHOM KUCTOTOM U 106aBngioT eie | cm’. Ocanok monubaeHoaudocdara, KOTOPbIi MOXCT
MMOSIBUTBHCS B 3TOT MOMCHT, HE VUUTBIBAIOT.

24.4 Bponat 20 cM’ MarHe3ueBoii cMecU, MEIJICHHO MepeMEIIMBasl COIEPKUMOE, PACTBOP OXJTAXKIAIOT
B JICJISTHOU OaHe 10 TeMIiepaTypbl HUXKE KOMHATHOU. MeUIeHHO M HeIlIpepbIBHO IIepeMEeIlBast, J100aBIISIIOT
r’MApPOKCHUA aMMOHUS (cM. 22.1) no Tex mop, Ioka pacTBOP He cTaHeT Lieao4YHbIM. llepemerumBanue
MPOAOJIKAIOT 10 00pa30BAHMS OCHOBHOM 4YacTU ocajka (cM. nmpumedaHue K 19.1). 3ateM JOIMOJTHUTEIIBHO
BBOJISIT 5 cM® ruapokcuaa aMmmMonus (cM. 22.2). OCTaBasSOT HA HOUb /IS OTCTAUBAHMUSI.

24.5 DOuapTpyloT Yyepe3 B3BeIICHHBIN hapdopoBbId (PUILTPOBAJIBHBIN TUTEb (MCJIKOM MMOPUCTOCTH),
[MPOMBIBAIOT T'MAPOKCUAOM aMMOHHS (CM. 22.3) ¥ BBICYIUMBAIOT B IIe4U. |Hreap rmoMeuiaroT B XOJOIHVYIO
MY(MDEIbHYIO TeYb, ITOCTCIICHHO ITOBBILIAIOT TEMIICPATYPy A0 KPACHOTO KaJICHUS MW ITPOKATUBAIOT IIPU
teMmIieparype (1050+50) "C B teueHue 30—40 muH. [lpokanuBaHue MOBTOPSIOT 10 AOCTHUXKCHUS IMOCTOSIH-
HOTO Beca.

25 Pacuer
25.1 MaccoByio noimo qochopa P, %, BEIYUCIISIOT 110 hOopMVIIe

P, x 27,84
72

rae P, — macca nupodocdara MarHug, T;
W — macca obpa3sua, T.
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26 Kontpoab kauectBa (QC)

26.1 J1oCcTOBEPHOCTD PE3VABTATOB UCIIBITAHMS, MOJTYYCHHBIX Ha UCITONIbB3YEMOM O0OPYIOBAHUHU, 101~
TBepKAaoT, aHanu3upysa QC-oopasubl (cMm. 10.5, 15.5 u 22.11).

26.1.1 Ecmu nporokoasl QC/rapantuga Kadectsa QA, ObLTH MTOATOTOBJICHBI HA OCHOBE IMTPUBCIACHHON
MPOLICAYPb] UCTIBITAHUN M HUCITBITATCIBHOIO O00OPYAOBAHNS, TO UX MOXHO MCITOJIb30BATD TS ITOATBEPXKIC-
HUS HAACXKHOCTHU Pe3Yy/IbTATOB UCIIbITAHUS.

26.1.2 Ecau npotokon QC/QA He ObLJI ITOATOTOBICH HA OCHOBE OTTMCAaHHOU TIPOIICAYPH] UCTIBITAHUN,
TO CJICAYVET UCIIOJIb30BATDH ITPUITOKECHUEC A.

27 Ilpenun3snoHHOCTb M cMelleHHe (OTKJIOHeHHe)

27.1 HeusBecTHO, ObIJIA JIM ITOJIYYCHA MTPCLC3UOHHOCTD JAHHbBIX MCTOJO0OB UCITBITAHUS B COOTBETCTBUU
C COBPEMCHHBIMU IIPUHSATBIMU B HACTOSILCE BPEMS PYKOBOIACTBAMMU.

27.2 Tlpeti3MOHHOCTb METOAOB ITOJIYYCHA CTATUCTUYCCKUM MCCIICIOBAHUCM MEXK/1a00OpATOPHBIX pPe-
3YJIbTATOB UCIIBITAHUIA.

27.2.1 TloBTOpsieMOCTb (CXOAUMOCTD) PE3VIbTATOB UCIIBITAHUN

Pacxoxnenuve MexXay IOCII¢0BATCIbHBIMU PE3yJabTaTaAMMU UCIIBITAHUS, TTOJTYYCHHBIMU OOHUM U TEM
JKe OrepaTopoM ITPU UCTIONB30BAHWY OAHOM U TOM K€ arlrapaTypsl IpH ITOCTOSTHHO ASUCTBYIOILMX VCIIOBUSIX
HA UJICHTUYHOM HCCICAYCMOM MAaTepUalic B TCUCHUC AJIUTECIIBHOIO BPEMCHMU ITPU HOPMAJIbHOW U ITPABUIIb-
HOM SKCILTyaTalMy METOAA MCIIBITAHUS, HC JOJKHO ITPEeBBIILNATL 3HAUCHUS, ITPUBCIACHHbBIC HA PUCYHKAX |
1 2, boJiee 4eM B OJIHOM CJlydac U3 ABAALIATH.
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PucyHok 1 — IloBTopsaeMOCTb (CXOAUMOCTB) (POTOMETPUYECKOTO METOIA
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PucyHok 2 — lloBTopsseMOCTh (CXOAUMOCTDL) IPABUMETPUUECKOr0 METO/1A

27.2.2 BocCIpous3BOAUMOCTb PE3VIbTATOB UCITBITAHUU

Pacxoxaenue Mexay IBYMS CAMHUYHBIMU U HE3aBUCUMBIMU pPE3YJIbTaTaAMU, ITOJTYYCHHBIMU Pa3nly-
HbIMM OIlCpaToOpaMy B Pa3HbIX JJA0OpATOPUIX HA MACHTUYHOM MCCICAYCMOM MaTepuase IMpru HOPMaJlbHOU
U MMPAaBUJIbHOM 3KCIUTyaTalMU MCETOHA HUCIIBITAHUS, HC JOJIKHO IIPEBLIINATH 3HAUYCHUSI, ITPUBCACHHbLIC HA
PUCYHKAX 3 U 4, 00Jice YCM B OJHOM cJIyyac M3 JIBAALIATH.
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PI/IC}’HOK 4 — BOCH{)OHBBOHHMOCTB PABUMETPHUYHCCKOIO MCTO/dd

27.3 Cvenienue (OTKIOHEHUE)

OTKIJIOHEHHUE JaHHbBIX METOI0B UCITBITAHUS OMNPEACIIUTb HEBO3MOXHO, TAK KAK HET COOTBETCTBYIOLIUX
CTAHAAPTHBIX 0O0pAa3lOB C U3BECTHBLIM coaepxaHueM (qocdopa B XKUIAKUX HEPDTIHBIX YIJTICBOIOPOIAX.

[TPJIOXKEHWE A
(CIIpaABOYHOE)

KoHTpo/b KadecTBa

A.1 Ananuzupysa QC-obpa3sell, MOATBEPKAAIOT HAAEKHOCTh padbOTHl 0O00OPYAOBAHUS U MPOLUCAYPY UCIILITAHUSIL.
A.2 llepen nmpoBepKoH rporecca U3MepPeHUs IMOJIb30BaTEII0 METOAA HEOOXOIUMO OIPEICINUTDb CpeaHee 3HAYCHNE

U rpaHUdYHbIC 3HayeHud g QC-o0pasua 4], [5], 16].

A.3 Jlng rnmoatBep:KAeHUS CTATUCTUUECKON TMOAKOHTPOJBHOCTU Ipouecca ucrnsltanug |41, [5], [6] Heobxonumo
o0paboTrarhk pes3yiabrarel QC ¢ UCIIOAB30BAHMEM KOHTPOJBHBIX KapT WU APYIUX CTATUCTUUYECKU HKBUBAJICHTHBIX
npoueayp. JIoOble BbIMagamONINe KOHTPOJbHBIE JAaHHBIE OOYCIOBIMBAIOT HEOOXOAUMOCTb HMCCIICIOBAHUS OCHOBHOU
(OCHOBHBIX) MPUUYUHBI (IIpUUYKUH). Pe3yabTartsl UCCACIOBAHUS MOTYT, HO HE 00s3aTe/bHO, YKa3bIBaTh Ha IMPOBEACHUE

[MOBTOPHOM KaJIUOPOBKHU IIpUOOpA.

A4 llpy oTCcyrCTBUU OIpeleeHHBIX TpeOOBAaHUN dacToTa UCIBITaHUI QC 3aBUCUT OT AEMOHCTPHUPYEMOU

CTA0OUIBHOCTH [MpoHeCCa UCITbITAHNU! U TpﬁGOBaHHﬁ HOT{)@GI/ITSHH.

AHanu3 QC-o0pa3ia oObIYHO BBIMOJHAIOT KAX/IbIA pa3 B JeHb UcnbITaHUY [6]. [lpyu noBceIHEeBHOM aHAlM3e
0OJIBLLIOTO KonyecTBa 00pa3noB yactoTy QC cieayer yBeandYUThb. OaHAKO, €CJIM OUEBUIHO, UYTO UCTIBITAHUE HAXOIUTCSI
MOJ, CTATUCTUYECKHUM KOHTPOJIEM, 4acToTy ucnbITaHUsA QC MOXHO YMEHBILIUTL. 1 obecrieyeHUs KayecTBa Iojyda-
€MBIX PE3YJIbTATOB UCIIBITAHU HEOOXOAMMO KOHTPOJUPOBATH IT0KA3aTeJIU NP U3UOHHOCTU, TIOJIYYEHHBIE [TPU aHATTU3E

QC-00pa3los.

A.> Tumn ucneiTeiBacMoro QC-od0pasna 10JKeH ObITh (110 BO3MOXKHOCTU) IMPeACTaBUTEIBHBIM.
Ha mipeanonaraemMblil riepuoa MpUMEHEHUSI B HAJTMYUU JIOJKHO OBITH JOCTAaTOUYHOE KondecTBO (QC-00pa31os,
KOTOpPBIE JOJIKHBI OBITh OJHOPOAHBIMU U CTAOMJIBHBIMU B YCJIOBUSIX XPaHEHUS.

11
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[TPNJIOXKEHWE b
(CIIpaABOYHOC)

TpedoBanusg 0e30MaCHOCTH

b.1 DToT CTaHdapT BKIIKOYHACT MUCITOJIB30OBAHHWUC OITACHBIX MATCPHUATIOB, onepaunﬁ 14 OGGpYﬂOBaHHH. B Hem He
[MPCAVCMOTPCHO PDACCMOTPDCHHUC BCEX H{)OGJ‘]’SM TCXHHUKH 6830HHCHOCTH, CBSI3AHHBIX C €ro UCMoJb3oBaHUeM. COOTBET-
CTBYIOLINC MCDPOITPpUATHUSA TTO TCXHHUKCE DE30IMaCHOCTH U OXPaAHC 340PDOBbA YCTAHABINBACT T10JIb30BATCb.

Hawunbosee omacuHeble DCAKTHUBLI, IMTPUMCHACMDBIC B CTAHAAPDTC, — TCPCKUCEH BOAODOA4, dA30THAM KHUCTOTA, CCDHAI

KHUCJTOTA.

KOHH@HT}JH{)OBHHHM@ DACTBOPDLI OTHUX BCHICCTB BBICOKOTOKCHUYHBI U ABIAAKOTCH CUJIBHBIMHU OKHUCJTUTCTAMH.

[TPUJIOKEHWE B
(00s13aTEIbHOE )

IlepeyeHb HOPMATHUBHBIX JOKYMEHTOB, NMPUMEHSIEMbIX B HACTOSIIIEM CTaHIApTE

ASTM D 1193 Crnieuudukanus Ha peakTUBHYIO BOLY

ASTM D 4057 PykoBoACTBO 1

10 PYUHOMY OTOODY I1po0 HedTU U HEPTEIIPOAYKTOB

4 o D ——

ASTM D 4177 PykoBoacTBO 1

10 ABTOMAaTUYECKOMY OTOODY P00 HePTHU U HEPTEIIPOAYKTOB
ASTM D 6299 PykoBOACTBO MO MPUMEHEHUIO CTATUCTHUYECKUX TIPUESMOB ISl KAUSCTBEHHON OLICHKU padoTh

CHUCTCMBI AHAJITUTHUHCCKOI'O M3MCDCHIA

N Lh
(PRSI S FRRTS—

ASTM MNL 7 PykoBOJACTBO IO IpeAcTaBACHUIO aHAIM3a JAHHBIX KOHTPOJBHON AuMarpaMMsbl, 6-¢ U3aHue
TQA B HcIIBITATEABHBIX Ja0OPATOPUSIX HE(MPTU U CMA30YHBLIX MaTepuajoB. B Hannuuu B mitad-kpaptupe ASTM

YAK 621.892:543.06:006.354

OKC 75.160.20 b9Y OKCTY 0209

KiroueBbie citoBa: NMpUCcaJKy, rpaBUMETPUYECKUU, cMa304YHbIe Macia, pochop, POoTOMETPUICCKUN
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