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HAIMOHAJIBHBIN CTAHJIAPT POCCHUHNUCKON ®PEJEPALIUMN

MACJIA CMA30OYHBIE U ITPUCAJIKH
Metoapl onpenenenns pocdopa

Lubrication oils and additives.
Test methods for phosphorus

JlaTa sBenenna 2005—01—01

1 Ob6nacTp mpuMeHeHHns

1.1 Hacrosgmmii cTaHgapT pacrpocTpaHseTcss Ha TOBapHbIE CMA304YHBIE Maciya, IPUCAIK K HUM U
yCTaHaBJIMBAeT METOJbI OIpeNesieHUsI MacCoBOI 10Ju ¢docdopa.

MeTomap! UCITBITAHUS He OTPAaHUYMBAIOT TUITHI CoeMMHEeHNH docdopa, KOTOpbIe MOTYT ITPUCYTCTBOBAThH B
HCIIBITYeMOM 0Opaslie, HalpuMep COSIMHEHUST TPEXBAIEHTHOIO U MITUBAJeHTHOro ¢docdopa, ¢hochopuHbI,
¢ocdatsl, pochoHaThl, Cynbpuab pochopa U T. A., TaK KaK BCE OHM KOJIMYECTBEHHO MPEeBPaIIalOTCsI B BOOHBIN
pacTBop moHa oprodocdara IOCPEACTBOM OKHMCICHMSI 00pa3iia B IMPOLECCe BHIIOJIHEHUST aHAIN3a.

1.2 TpeboBaHMs TEXHUKM 0O€30ITACHOCTY NMPHUBEAECHBI B IIPWIOXKEHUN b.

1.3 3HaueHus, ycTaHOBIIEHHBIE B equHMUIIaX cucteMbl CH, cumTaloTcst cTaHAapTHBIMU.

2 HopmatuBHBIE€ CCBLUIKH

B HacTosiieMm craHpapTe MCIoNIb30BaHbI CCHIJIKM Ha HOPMAaTUBHBIE JTOKYMEHTHI, YKa3aHHBIE B MPH-
JnoxeHuu B.

3 CymHocTb METOI0B

3.1 OpraHnmyecKylo COCTaBJISIONIYIO B 00pas3lie yuaisioT, a ¢pocdop nepeBoadaT B hocdaT-MOoH OKHUC-
JICHUEM CEPHOI KUCIIOTOM, a30THOM KUCJIOTOM 1 TIEPEKUChIO BOAOPOAA. 3aTeM OIPeIeIsTIOT MACCOBYIO JIOJIO
docdopa dporoMeTpuuecKUM (MOIUOACHO-IUBAHAAUEBBIM) METOIOM (pa3aesibl 7—18) uiu rpaBUMETpU-
yeckuM MeTonoM (pasaensl 7—11 u 19—25).

3.2 DoTOMETPUUYECKMIT METOJ MCIOJIB3YIOT MPU ONpEAeIeHN MaccoBoit gomu ¢docdopa 1o 2 %, a
IpaBUMETPUYECKHUI — TIPU OTIpeneIeHUH MaccoBoii nonum docdopa 2 % u 6odee.

4 Ilpumenenue MeToaa

4.1 Maccosyo nomo ¢dochopa B CMa304YHBIX MacjaX WA MpUcAAKaX K HHUM MWCIIOJB3YIOT ISt
MPOrHO3UPOBAHUS SKCIUTyaTalIMOHHBIX XapaKTepUCTUK HehTenpoayKTa.

5 Yucrtora peakTuBoB

5.1 Yucrora peakTUBOB

Hcronb3yloT peakTuBbl KBaqUKalMy X. 4.

MoryT OBITH MUCITOTb30BaHBI PEAKTUBBI IPYTMX MapOK IIPU YCIOBUU MPEIBAPUTEIBHOTO TOATBEPKIC-
HUST TOCTAaTOYHO BBICOKOM CTETIEHW YMCTOTHI, COXPAHSIOIIEH TOYHOCTb ONpPEeeICHNS.

5.2 Yucrora BoabI

Ecnu HeT uHbIX yKazanuii, npuMeHsioTr Boay tumoB II u I1I mo cneundukamum [1].

WN3znanue odpunmanbHoe
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6 OT1o0p Mpod

6.1 IIpoGer oTOMparoT B cootBeTcTBMU ¢ PykosomctBamu [2], [3] mpunoxenus B.
6.2 Ilpoba momkHa OBITH MPEACTaBUTENBHOM JIST UCITBITYEMOTO IPOMYKTa.

OKUMCIEHHUE OBPA3LIA
7 Ha3unauenue

7.1 B oOpasnuax ToBapHbIX CMa30YHbIX Mace, MakeTax MPUCAJAOK K HUM YAAJISIOT OPraHWYECKYIO
COCTAaBIISIONIYIO U IpeBpaiiaiT pochop B pochar-moH.

8 Cymmnoctb MeTOIa

8.1 Oxmcaenue pocdopopraHMYecKoil CoOCTaBIIIONIe B 00pa3lie CepHOM KMCIIOTOM, a30THOM KHUC-
JIOTOI U TepeKMChIo BOJOPOIA U MpeBpalleHue ee B pocdar-uoH.

HenpopearupoBaBiiyio IepeKruch BOAOPOJa YIAISIOT, pa30aBisisi BOAOM U BbIIIapvBasl HECKOJIBKO pa3
JIO TYCTOro OeJIoro IbIMa.

9 Ammapatypa

9.1 Kon6sl st KunsyeHuss — Koa6bl Keenbaans BMecTumocTbio 300 cM® ¢ mputepToii mpoOKoii.

9.2 TloacraBka misg koa6bl Kbenbaassi, ycTaHOBEHHAs TakKuM 0Opa3oM, 4ToObl KOJjiba Haxoauiaach
noz yriioM 45° 11g oaHo# uau 6osee Konb BMecTUMOCThIO 300 cM?, ITpU 3TOM HEOGXOAMMO, YTOOKI TETLIO
HETIOCPEACTBEHHO ITOMABAIIOCHh TOJIBKO KO JHY KOJIOBI, a €e KOPITyC M TOPJIBIIIKO OBLIM M30JMPOBAHBI OT
MCTOYHUKA Harpepa. [OpJIbIIKO KOJMGBI JOJDKHO Ha °/4 OXJIaXIaThes BO3AYXOM KOMHATHOI TeMIepaTyphl,
MpU 3TOM BO3AYIIHBIA MOTOK JIy4yllle HANpPaBIsTh Ha TOPJABILIKO KOJObI. McTOUHMKaMu Teruia SIBSIOTCS
TJIaMsI Ta30BOM TOPEJIKM WIH 3JIeKTpOoOOTrpeBaTeIbh BBICOKOM MOIITHOCTH.

10 PeakTusbl

10.1 Ilepexuck Bomopona (H,0,), 30 %-Hblii pacTBOp, ¢ MaccoBoii Aoneit hoctopa He 6osee 0,0002 %.

(ITpenynpexneHue. KoHIIEHTpUPOBAaHHBIN PACTBOP SIBJISIETCS BHICOKOTOKCUYHBIM U CUJIBHBIM OKHC-
JIUTEJIEM).

10.2 AszotHas kucyioTa (HNO3z) KOHUEHTpUpOBaHHAsI, OTHOCUTEIbHAS TUIOTHOCTD 1,42.

10.3 Cepnag kucinora (H,SO4) KOHLEHTpHYpOBaHHAsI, OTHOCUTEbHAS TJIOTHOCTD 1,84.

10.4 benoe macio (Ba3eaInHOBOE, Oejloe MEIUILIMHCKOE), He comepxKaiee ¢ocdop.

10.5 QC-o06pa3ibl KOHTPOJSI KayecTBa MPEACTABISIIOT COOOMl 4acTM OJHOro WiM 0osee XKUIKUX
He(TEeIpOayKTOB, KOTOPHIE CTAOWILHBI 1 IIPEACTAaBUTEILHEI IJISI UCIIBITYeMBIX 00pa3oB. It QC-00pa3iib
MOXHO HMCITOJIb30BaTh JJIST IIPOBEPKU 00OOCHOBAHHOCTHU MCITBITATENIBHOTO Tpoliecca (CM. paszaen 26).

11 IlpoBeneHue MCHbITAHUS

11.1 B kon6y Ksenbnanst BMmecTumocTbio 300 cM® TOMEIIAIOT MOPLMIO AHATM3UPYEMOTO MaTepuasia
B COOTBETCTBUU ¢ Tabauiieil 1. MoXHO MOJIb30BaTLCS JIOOBIM METOJOM TepeHoca oopasiia JUIsl UCTIbITAHMS,
co0Jromasi OCTOPOXHOCTh BO M30eKaHMe ITomagaHus oOpaslia Ha TOPJIBIIKO KOJIOBI (CM. IIpMMEUYaHUe).
J106aBIIOT cepHYIO KMCIOTY (3 cM? [uist (poTOMETpUIECKOi MeTOMUKK uin 10 cM? — 11 rpaBUMeTpHUyeC-
KOIf), a TakKe MOMEIIAIOT CTeKJISTHHYI0 OYCMHKY auaMeTpoM 6 MM (cMm. mpumedanue 1 K 11.4); konby
BpAIAlOT KPYTOBBIMU IBIKCHUSIMU, YTOOBI TIepeMellaTh €€ COIepsKUMOe.

IIpumevanue — Ha mpaktuke o0beM, 3aHMMAaeMBbIi CTeKJISTHHBEIM 1apukoM (0,1 CM3), MOXHO HE IIPUHH-
MaTh BO BHUMaHue. [Ipy KUMSTYEHUH HEKOTOPBIX OpraHnueckrux hochOpHbIX COEAMHEHUI BpEMsI OT BpEMEHU BO3HU-
KaeT Yype3MepHOe BCKUIIaHME. DTO IyJbCUpPYIOlIee KUIIEHNE MOXHO CBECTH K MUHHUMYMY C TIOMOIIBIO CTEKIISTHHOMN
OycuHku. [Tpu MCMoOAb30BaHUM TOBAPHBIX CPEACTB PEryJMPOBAHUs Mpoliecca KUMEHUSI MOT'YT BOBHUKHYTb TPYIHOCTH
BCJICICTBUE X UCTUPAHUSI B YCJIOBUSIX SHEPTMYHOTO KUTITYSHUS, YTO TIPUBOIUT K 3arpsI3HEHUIO UCTTBITYEeMOTO o0pasiia
M MelllaeT MOJYYUTh YUCTBI pacTBOP UIsl GOTOMETPUUECKOTO U3MEPEeHUs (CM. pazaenbl 12—18) gaxe mocie HeHTpU-
¢yrupoBaHusl.
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Taonuma 1 — KoauuectBo obpasua

MeTton omn CACIICHUA Maccosas Aot HpI/I6J'II/I3I/ITCJ'H)HaH Macca TouyHOCTH B3BEIIMBAHUS, T
AL oTp docdopa, % obpasua, r ’
doroMeTpruyecKuii 0,002—0,2 2,0 +0,004
(MoIMOOeHOAMBAHAIMEBEIN ) 0,2—2,0 0,2 40,0004
I'paBUMeTpUUECKUit 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 Ilpu Haauuuy HEOOMBILINX KOJU4ecTB pocopa I MOTyIeHUS YIOBIETBOPUTEILHON TOYHOCTHU
MPU MPOBEACHUU HUCHBITAHUSI HEOOXOAMMO COOI0AaTh MEPhI MpeaocTopoxHocTu. CreayeT TLIATEIbHO
co0oaaTh U OOBIYHBIE MEPHI MPEJOCTOPOXKHOCTH, CBSI3aHHBIE C YMCTOTOM, Oe30MmacHoi paboToi U Tpe-
IyTIpexXaeHeM 3arpsi3HeHUit; mepel IpMMeHeHeM BCs JIabopaTopHas Iocyaa I0o/DKHA ObITh oOpaboTaHa
OUMILAIOIIEN KMCIOTOM WM 1O METOAMKE, B KOTOPON HE MCIOJb3YIOT TOBAPHbIE MOIOIIKE CPEACTBA. DTU
COEIMHEHMST YacTO COJEepXKaT 1ueJouHble (ocdaTsl, KOTOPbIE CUIBLHO a0COPOUPYIOTCS] CTEKISTHHBIMU T10-
BEPXHOCTSIMU Y HE yIAJSIOTCS OOBIUHBIM OroJjlacKuBaHWeM. ZKenaTelbHO BBIAEIUTH CHelMaIbHbIN 3arac
J1abOPaTOPHOI MTOCYABI TOJIBKO WIS onpenenaeHus ocdopa.

11.3 IIpoBomsAT XOJOCTOM OMEIT IO TOM Xe CaMOM METOAMKE M C MCIIOJIb30BAaHMEM TeX X CaMbIX
KOJIMYECTB BCEX PEarecHTOB M aHAJOTMYHOIO KOJMYecTBa obpaslia 6ejoro macia. DTOT XOJOCTOM OMBIT
UCTIOIB3YIOT B (DOTOMETpUUYECKOM MeTozae (CM. pasaensl 12—18).

11.4 KonOy momelaioT Ha IIOACTaBKY B BHITSDKHOM IIKady M aKKypaTHO HarpeBaloT MUKPOIPEIKOM
JI0 00yTIMBaHUs 00pasla, oxJax/aasi TopJbIIIKO KOJObI, MPUMEHSISI MPEANOYTUTENIBHO MOTOK BO3ayXa (CM.
npumeyaHue 1). HarpeBaHue mpoaoskaroT A0 MOSBAEHMST Oelbix mapoB (cM. mpuMmedaHue 2). Bo Bpemst
KUTISTYEHUs] HEMPEPBIBHO I0OABISIOT 10 KarisM 1 cM® a30THOM KUCIOTHI (CM. pUMeyaHue 3) LISl OKUC-
JIeHUs1 opraHudeckoro marepuaia. Ilociae moBTOPHOIro TMOsSBIEHUS O€bIX MapoB 0OpaOOTKY MOBTOPSIOT,
MCTIONb3Y$l IOTONHUTENBHO 1 cM® a30THOM KMCaOThl (cM. npumeyanue 4). ITponomkaioT 106aBIaTh a30T-
HYIO KHCJIOTY TIOPLMAMU 1o 1 ¢M? 10 Tex 1op, MoKa KMUITSAILAs CMeCh He CTAHET TEMHEE COJIOMEHHOTO 1IBETa,
YTO YKa3bIBAET Ha TMOYTHU TOJTHOE OKHMCJIEHWE OPraHWYeCKOro BeleCTBa.

I[Ipumevyanus

1 KonuuecTBo Bo3/yxa, UCMIOAb3YEMOTO AJIs1 OXIaKASHUS TOPJIbIIIKA KOJIObI, TEPUOIUUYECKH HEOOXOIMMO YMEHb-
1aTh WIX JaXe MpeKpalaTh ero nogayvy, YToObl apbl U AbIM YAETYYUIUCH U3 KOJIObI, 2 0Opa3sell yrnapuics A0 MOsSBISHUS
rycroro 6esoro apiMa. OaHaKoO 10 TeX Mop, Moka odpasel He OyAeT MOJHOCTbIO Pa3joXeH, 3TOro AeiaTh He CenyeT;
MOTOK BO3AyXa ClIeAyeT BKJIIOYaTh CHOBA Kaxblil pa3 nepej 100aBleHUeM a30THOM KUCIOThI WU MepeKUCcH BOIOpoIa
(cMm. 11.4).

2 Jlna cBeagHUSI K MUHUMYMY JIIOObIX MOoTepb (ocdopa, KOTOpble MOIYT MPOU3ONTH, ClelyeT U30eraTh uypes-
MEPHOTO BbIMIApUBaHUSI CEPHON KUCIOThI. CliefyeT ObITh aKKypaTHbIM, YTOObI M30eXaTh HarpeBaHUsl BbIlEe YPOBHS
xuakocTi. Kak mokasbiBaeT MpakTUKa, ISl UCIBITYeMbIX 00paslioB, CONEpXalluX HeOopraHudyeckue COoelIuHEeHUs
(Hampumep coiu 6apusi U CBUHIIA), HabaoAa0TCs nmotepu docdopa, Tak Kak B MPUCYTCTBUU YKA3aHHBIX COEMHEHMIA
MIPOUCXOIUT CIIEKaHWEe WJI CIUIaBlIeHue docdara 1 cyabdara co CTEKIOM PeaKIIMOHHOM KOJIOBI. DTOT (DaKT MOATBEPXK-
JIaeTCsl BU3yaIbHBIM OOHapyKeHUEM HEeNpO3pavyHOl TUIEHKM Ha CTEHKAaX CYyXOH KOJIOBI TTOCe TIPOBEACHMST aHaIM3a.

3 Ecau a30THYI0 KUCJIOTY H00OABJISIIOT HE MO KaIUuisiM, 9TO MOXET MPUBECTU K 0OpPa30BaHUIO M BbIAEJIECHUIO U3
KOJIOBbI MU30BITOYHOTO KOJMYECTBA Mapa U notepsMm (ocdopa, coaepkalierocsi B HeM.

4 YTOOBI CBECTM K MMHUMYMY TOTEPU CEPHOI KHCJIOTHI B TIpoIiecce BHITTAPUBaHMSI, 11eJIeCO00pa3HO He MpoIe-
BaTh CTalMI0 0O0pPa30BaHUS TYCTOTO OEJIOTO JbIMa MEXIY J0OaBICHUEM MOPINNA a30THON KUCIIOTHI.

11.5 Cnerka oxynaxaaroT kondy u gobasisior 10 kanens (0,5 cm®) nepexucu Bogopona. Harpesaiot
KOJIOY JI0 TIOSBJIEHMSI TYCTHIX GeJIbIX MAapoB M BO BPEMSI KUIIEHMsI OCTOPOXKHO MO Karuisim 1o6asisior 1 cm?
a30THOM KMCIOTHL. [lociae BemapuBaHUs a30THOIM KMCIOTHI M TIOBTOPHOTO TTOSIBJIEHUST TYCTBIX OEJIBIX ITapOB
MOBTOPSIIOT 0OOPabOTKY, UCITOB3YsI MEPEKUCh BOAOPOAA U A30THYIO KUCJIOTY 0 TeX MOp, MOoKa BblMapuBae-
Masi CMeCh He CTaHeT OeCLBETHOM, TO €CTh OpraHMYECKasl COCTaBSIONIAsl MOJHOCTbIO OKUCIUTCS. OOBIYHO
JIOCTaTOYHO 4YeThIpex 00paboTok. M3pacxomoBaHHOe o0Olliee KOJMYECTBO IIEPEKHMCH BOAOpOAA CIEIyeT
3aUKCUPOBaTh U UCIIOIb30BaTh TAKOE K€ KOJWYECTBO JUISI KaXIIOro MCIbITYyEeMOro 00pas3la U X0J0CTOro
OIbITa.

11.6 TIlo 3aBepIieHUN OKMCIEHUS KOJIOY OXJTaXIaloT, TIPOMBIBAIOT BXOTHOE OTBEPCTHE M TOPJIBIIIKO
MMHUMAIBHBIM KOJIMYECTBOM BOIbI (5 cM’) 1 mepemelnnBaioT comepxumoe. Konby Bo3BpalnaioT Ha Tof-
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CTaBKY U IIPOJOJIKAIOT HATPpEBaHME [0 MOSBICHUS TYCTHIX OeJIbIX mapoB. A1 yaaaeHus nepekucy Bogopoaa
MMOBTOPSIIOT HECKOJILKO pa3 Mpollecc J00aBIeHMsT BOAbI U HAarpeBaHUs IO TYCTHIX MMapoB.

(IMpenynpexneHue. Heodbxoaumo cob101aTh OCTOPOXHOCTh ITPY HarpeBaHWM B COOTBETCTBUU C 11.5
JIJIST yIaJieHUsI BCeX CJIEIOB MepeKUCU BOAOPOIA, YTOOBI M30€KAaTh LIBETOBBIX MOMEX IMPH (DOTOMETPUIECKOM
onpeneyneHnu ¢ocdopa, Kak onvcaHo B pasgesiax 12—18).

®OTOMETPUYECKWN (MOJUBAEHOAVBAHAIUEBLIN) METO/

12 Hasuaueunme

12.1 OmpeneneHne o6Iei MaccoBoii momm docdopa MeHee 2 % (CM. IpUMedYaHWe), pacCUNTaHHOM Ha
OCHOBE MCXOJHOTO KOJIMYECTBA MCILITYeMOTO 00pa3lia, OKMCICHHOTO KHUCJIOTOM, KaK yKa3aHo B paszaenax 7—11.

INpumeuyanue — Ecimu maccoBas monst docdopa pasHa i 6onee 2 %, cM. pasmenbl 19—25.
13 CymHnocTbh MeTOAa

13.1 Ilocie okuciieHHsI OpraHUYEeCKOM COCTABJISIONIE B MCIBITYeMOM 00pa3lie M KOJIMYSCTBEHHOTO
npeBpalieHust ¢pochopa B hocdaT-uoH peryIupyroT KUCIOTHOCTb BhITApUBAEMON CMECH U TOBOAST 00beM
CMECH 10 COOTBETCTBYIOLIEr0 0ObeMa. PacTBOphl BaHagaTa aMMOHUS U MoJiMOaaTa aMMOHUS A100aBIsIOT B
yKa3zaHHOM TMopsiake. JlobapieHUe pacTBOpa MoaubaaTa K KUCJIONH cMecu BaHajaT-(ocdara MpuBOAUT K
00pa3oBaHMIO TETEPONOIMKUCIOTH, MOIMOAeHOAMBaHATO(POCHOPHOM KUCIOTHI, 3KEJITOro I[BeTa. XOTS TOY-
HBI cocTaB MoaubAeHOAMBaHAA0MDOCGHOPHON KUCIOTHl HE OIpeaeseH, ObUIO BBISIBIEHO, YTO PacTBODPHI
9TOr0 COEIMHEHUs, 0Opa3oBaHHbIC IMPU TOYHOM COOJIIOJEHUM OMpEeAeSIEHHbIX YCIOBUU, KaK (PyHKIIMU
conepxaHust ¢ocdopa, COOTBETCTBYIOT 3aKOoHY Jlambepra-bepa m1s uamepeHuii onTudeckoro Koadduiim-
eHTa IponyckaHus B ooiactu 420—470 HM.

14 Ammapatypa

14.1 ®otosnekTpudeckuii GoToMeTp — CIEKTPOoPOTOMETP, 00CCIICUNBAIOIINI TIPOITyCKaHWE B 00-
macti 430—460 HM C BBIIEJIEHMEM CIIEKTPAIbHOM mojockl 5 HM. [IpnbGop gokKeH OBITh CHAOXeH B
JIOCTAaTOYHOM KOJIMYECTBE BCIIOMOIaTebHBIM O00OpyIOBaHUEM I pabOThl ¢ KIOBeTaMu pasdmepoM 1; 2 u
5 cm. Takke MOXKHO MCIIOJIb30BaTh IPyTrue MpUOOphI, TaKue KaK (POTOKOJIOPUMETPHI.

I1 puMEeyYyaHUC — HpI/I HEOOXOMMMOCTH MOXHO KCITOJIb30BaTh BU3YyaJIbHBIC KOMITapaTOphbl LIBETA.

15 PeakTusbl

15.1 PactBOop MoiubgaTa aMMOHUS

PactBopsitor 50 r monubmara ammonHus (NHy)¢Mo,0,44H,0) B Temoil Bome M AOBOAST 0ObeM
pactBopa no 1 nm3. [lepen mpuMeHeHNeM GIIBTPYIOT.

15.2 PacrtBop BaHagaTa aMMOHMS

PactBopsiior 2,5 r BaHazata ammoHus (NH,VO;) B 500 cM® ropsueit Bompl, no6apnsior 20 cm’
KOHLEHTPUPOBAHHOI a30THOI KucaoTel (10.2) n 1oBOAAT 06BeM pacTBopa 10 1 aM>.

15.3 ®ocar, cranpaprasii pacteop (1 cm® pactsopa comepxur 0,1 mr docopa)

Pactsopsior 0,4393 r muruapodocdara kanus (KH,PO,) B Bozie 1 10BoaAT 06beM pacTBopa 10 1 am?.
s mydieid paboOTHI epel MpUMEHEHNEM COJIb CIIEAYeT ABAXKIBl TIePeKPHCTAaUIN30BaTh U BHICYIIIUTD IO
BaKyyMOM.

15.4 CepHag kucnora (H,SO,4) KoHLIeHTpUpOBaHHas!, OTHOCUTEJIbHAs TUIOTHOCTD 1,84.

15.5 QC-o06pa3upl NpeacTaBIsIIOT COOOM YacTH OJHOTO WM OoJiee XUIKNX HEDTEIIPOIYKTOB, KOTO-
pble CTaOWIBLHBI M IIPEACTABUTEIIbHBI IJISI NCIIBITyeMbIX 00pa3ioB. QC-00pa3ibl MOXXHO MCHOJIb30BaTh IS
MPOBEPKU TOCTOBEPHOCTHU ITIpoliecca UCIBITaHus (pasaer 26).

16 KanmOpoBKa M cTaHIapTH3AIMSA

16.1 B mepHble k0n6bI BMecTIMOCTHIO 100 cM’ ¢ mpureproit npo6koit seomar 0; 0,4; 0,8; 1,6; 2,4;
4,0; 8,0; 16; 24 u 32 cM? cranmgapTHoro pacteopa docdara. JJ06aBISIOT TAKOE KOTMYECTBO CEPHOIl KMCIOTHI
100011 TToAXOAdIIel KOHIEHTpALMM, YTOObI OKOHUYATEIbHAs KOHLEHTPALMs KHUCJIOTHI ITOC/Ie JTOBEICHUS

4
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obbema cMecu 10 100 cm® cocrapnsna 0,25 monb/am®. JloBoasaT o6beM a0 55—60 cM® U B yKazaHHOM
nopsiake 106apsorT 10 cM® pacTBopa BaHagaTa aMMOHMS M PacTBOpa MOJMOJATa aMMOHMS, TIIATEJIHEHO
NepeMeLINBAIOT B TPOMEXYTKAX MexXay Jo6aBkamu. Josoaar oobem cmeck 10 100 cM?, 3aKpbIBalOT Mpy-
TEepTOI MPOOKOI 1 TIIATEIBLHO TTEPeMEINBAOT. [1aloT BEICTOSITCS He MeHee 45 MUH, HO He 6osee 60 MUH
IUTST TIPOSIBJICHMST 1IBETA.

16.2 Mcnonb3yst KioBeTy pa3MepoM 1 CM, YCTaHABIMBAIOT UIMHY BOJHBI Ha 460 HM, peryIMpyoT
doromerp Ha cHATHE TTOKasaHMsS KoadodwuimeHTta mpomyckanus 100 % mpu HyslreBoil TOUYKE OTCYETa,
YCTaHOBJICHHOM IO CTaHIAPTHOMY pacTBopy (ocdara B KayecTBE peakTHBa XOJOCTOro omnbita. HecMotps
Ha TO, YTO aOCOPOLIMOHHBIE KIOBETHI OOBIYHO MOATOTOBJIEHBI OAMHAKOBO, IS JIYUIIel paOOThI PEKOMEH-
IIyeTCST WMCIIOJIB30BaTh NIB€ KIOBETHI, ONHY M3 KOTOPBIX COXPAHSIOT IUISI PeakKTHBAa XOJOCTOTO OITbITa, a
JIPYIyi0o — JUIsl CTAaHAAPTHBIX PACTBOPOB WJIM UCIbITYyeMoro obpasua. Ilonydaior koadduumreHTs npomnyc-
KaHUd Ha pacTBopax ¢ Maccoil ¢pocdopa 0,4; 0,8; 1,6; 2,4 1 3,2 MI, KOTOPBIE JOJKHBI HAXOAUTHCI MEXIY
90 % m 20 % i KaXnoro 3HaYEHMSI B OTHCJIBHOCTH.

ITocte mpoBemeHMST N3MEPEHUS BO3BPAIIAIOTCSI K KIOBETE C pEaKTUBOM XOJIOCTOTO OITBITAa. DTO MOJKHO
noareepauth 100,0 %-Hoe nporryckanue ¢ TOUHOCTHIO 10 0,2 %. TToBTOPSIOT CHATHE TTOKa3aHUS CTaHaapT-
HOTO pacTBOpa M BO3BPALAIOTCS K XOJOCTOMY OMbITy. [loyyaloT Tpu Moka3aHus Ha KakKJIOM CTaHIapTHOM
pactBope. Ha monynorapudmudeckoii dymare CTposiT KaaluOpOBOYHBIN TrpadUK 3aBUCUMOCTH CPEIHEro
Koa(dduimeHTa npomyckaHus or Macchl ocdopa. B pesynabrare gomkHa ObITh MOMYYeHA IIpsiMast JIMHUS.

16.3 AHaJIOTMYHBIM CIIOCOOOM ITOArOTABINBAIOT KAJIMOPOBOYHBIE rpaduku npu 460 HM IS KIOBET
2 1 5 cM, BbIOMpasT KOHIICHTPALIMU M3 CepUU CTAaHIAPTHBIX, Marolux nokazaHus Mexmoy 20 % u 90 %.

16.4 CtpoaT KaauOpoBOYHBIN I'padUK I KIOBETHI 5 ¢cM npu minHe BoiaHb 430 uMm. [Ipu oToit muHe
BOJIHBI MOJIMOAeHOAMBaHaAeBOGochOpHasI KHUCIOTa MMEET 0o0jiee BBHICOKYIO ONTHUYECKYIO IUIOTHOCTH U
rnmojiygaeMasi KpuBasi OyoeT MMeTh Oojee KpyToil HakJoH. IlpemmylliecTBa 3TOM KaauOpOBKM B 00JacTU
BTOPOM IJIMHBI BOJIHBI:

1) moBbIlIEHHAS YYBCTBUTEIBHOCTh B 00JIACTU HU3KUX KOHLIEHTPALIUA;

2) He3aBUCHMMOE ITOATBEepKIeHNE N3MEPEHUI, MMPOBeAeHHBIX TIpU 460 HM.

CooTBeTCTBHE MEXIy M3MEPEHUSIMHU B 00JIACTH OOEWX UTMH BOJIH SIBIISICTCST TIOATBEPXKICHNEM OTCYT-
CTBHS TTIOMEX.

17 IlpoBeneHue MCHbITAHUS

17.1 K oxmaxmeHHOMY mocje pa3jioXeHus obOpasiuy B koinbe Keempmans (cMm. 11.5) moGamistior
BHM3yaJIbHO TaKO€ KOJIMYECTBO CEPHOM KUCIOTHI, YTOOBI JOBECTH KMCIIOTHOCTH TPUOIU3UTEIHHO 0 TOJIO-
BUHBI KOHLIEHTpallMK, ObIBLIEH B Havaje mpolenypbl okuciaeHus (cM. 11.1). DToT 3Tan He Bcerma MOXeT
ObITh HEOOXOAUM (cM. TpuMedaHue 1). OxyaxaaT CoaepKUMOe KOJIObI ¥ MEPEHOCST ero B MEPHYIO KOJIOY,
omonackuasi 50 cM? Boxmbl (CM. TIpuMevaHue 2).

I[Ipumevyanus

1 Tlocne oxucaeHUsI KUCIOTHOCTb PacTBOpa CTAHOBUTCSI KPUTUUYECKOM, TaK KaK BO3HMKAIOT MOMEXM OT MOsIB-
JIEHWSI OpaHXXeBO-XKeJITOM OKpacKu, oOpasyolleiicss B HEUTpaTbHOM WM CIUIIKOM KHMCIIOM pacTBope. KucioTHOCTD,
HEOOXOMMMast [UTSI TIOSIBJICHMSI KeJIAeMOTo LIBETa PACTBOPA, HOJDKHA ObITh B auanaszoHe 0,2—0,3 MOJIb/IM B pacdere
Ha CepHYI0 KUCIOTY. [Ipn MUHUMAJIBHBIX MOTEPSX CEPHON KUCIOTHI HA CTamWsIX TBIMJICHUS PEryJMpoBaHUE KUCIOT-
HOCTH MOXET He TOTpebOBaThCcs, HO MOXET BO3HMKHYTh HEOOXOOWMOCTH BBHITIAPMBAHUSA CEPHON KHCIOTHI, YTOOBI
JIOBECTH KMCJIIOTHOCTh PacTBOpA 0 ONTUMAJIbHOM HOPMaJbHOCTH.

2 Tlpu ononackuBaHWU U 100ABIEHUU BOJBI B CEPHYIO KUCIOTY CJIeAyeT COOMONaTh Ype3BbIYaliHyI0 OCTOPOKHOCTb.
LenecoobpazHo 100aBIsATh BOLY MELIEHHO, MAJILIMUA MOPLIMSIMM IO CTEHKE KOJIOBI, KOTOpasi JOCTaTOYHO OXJIAXKICHA.

17.2 Jo6asmsior no 10 cM? KaxI0ro 13 pacTBOPOB BaHAAaTa aMMOHMS U MOJIMOIaTa aMMOHMSI. BaskHo
JI00ABIISITH 3TU PACTBOPHI B YKA3aHHOM ITOPSIIKE, TIPUUYEM TIIATEILHO MepeMeIlBas B IPOMEXYTKAX MEXIY
no6GaBKaMy 11 06ecIeueHNsI BOCIIPOM3BOIMMOTO COCTaBa KoMIuiekca. JJoBomsT o6beM cmecu 1o 100 e,
3aKpBIBAIOT MPUTEPTOI CTEKISIHHON MPOOKO# U TLIATEIBLHO MepeMellnBaloT. [1aloT BBICTOSITbCSI HE MEHee
45 MuH, HO He 6ojee 60 MHMH UTS TIOSABIEHUS OKpacKW. TeMIlepaTypy 3TOTO pacTBOpa MOMAEpPKUBAIOT B
npeaenax 5 °C oT TeMIiepaTyphl BHITIOJHEHUST KaIUOPOBKH.

IIpumMeyaHnue— YiansiioT nocjeqHUAE Cleabl MEPEKUCU BOAOPOA, TOCKOJIBKY JJIS TTOSIBICHUS] MaKCUMaJlb-
HOW OKpacKu KOMITJIeKca MepeKUCh BOIOPOAa—BaHAIUN TpeOyeTcsl OueHb Majoe KOJMYECTBO MEePEeKUCH BOIOPOIA.
IIpucyrcTBUE camMoro Majaoro KOJMYECTBA IMEPEKUCU BOLOPOLA HAOMIOAAIOT 0 KPAaCHOBAaTO-KOPUYHEBOMY LBETY,
MoJIy4aeMoOMY TIpY 100aBJICHUN peaKTHBa BaHAIMSI.

B Takom cnyyae oGpaszel; oTOpachiBalOT, a 3Tall OKUCJIEHUS KUCJIOTOM TMOBTOPSIIOT Ha HOBOM MCITBITYEMOM
obpasiie.
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17.3 Tlpy HaIWYMKU HEPACTBOPMMOTO 00pasla MOPIMIO PacTBOPA MEPEHOCIT B MPOOUPKY ISl LIEHT-
pudyrupoBaHusl, LEHTPUDYTUPYIOT CO CKOPOocThio 1200 MUH ' B TeueHMe 5 MUH UM JEKAHTUPYIOT YUCTYIO
OTIEIUBIIYIOCS] KUIKOCTb B a0COPOLIMOHHYIO KIOBETY.

IMopiuuro pacTBOopa MOXHO YIAJIUTh C IIOMOIIBIO (DUIBTPOBaIbHOM namouky. [IpumeneHusT GUIbTpo-
BaJIbHOI OyMary M30eraloT, Tak Kak Ha Heil MOXeT ancopOMpoBaThCsl OKpallleHHOE KOMIUIEKCHOE COeIu-
HEHUeE.

17.4 Ecnu n3BecTHa IIpUMepHast MaccoBas 10t pocgopa, To ciaeayeT BeIOpaTh SYEMKY TaKOM JJIMHEI,
4TOOBI KOA(PDUIIMEHT TTPOINTyCKaHUsT Haxomvuica Mexay 25 % u 50 %. s ymMeHbIIeHUs OMMOKKM (HOTO-
METPUYECKOTO U3MEPEHUS CIIeAyeT Moa00paTh TAKOE YCIOBHE, YTOOHI OTIpeIesisieMble 3HaYeHUsT HAXOIUINCh
B Ipejeiax yKazaHHoro auarnasoHa. Ecinu conepxanue docdopa HeM3BECTHO, AHATUTUK C OMBITOM CMOXKET
BU3YaJIbHO BBIOPATh HAWIYYIIYIO KIOBETY IUIST TIPOBEIECHMS aHAIA3A.

Eciau ucnbiTyeMble 00pa3ibl CIMIIKOM CHJIBHO OKpPAIIMBAIOTCS [JISI HEMOCPEACTBEHHOTO CHSTUS
ITOKAa3aHUs, TO COOTBETCTBYIOIIYIO AJIMKBOTY TIEPEHOCST B IPYTYIO MEPHYIO KOJIOY 1 pa30aBIISIIOT PAaCTBOPOM
peakTHUBa XOJIOCTOTO OITBITA, YTOOBI COXPAHUTh YCTAaHOBJICHHBIC KOHIIEHTPAIINM BCEX PEAKTUBOB.

Hamepenus npoBomsT npu 460 HM, 3a UCKITIOYEHUEM YPe3BbIYATHO HU3KWX KOHIIEHTpAIuil (HIKe
0,25 Mr docdopa/100 cm?), koTopsle poBoasT npu 430 HM. [1py CHATUM TOKA3aHMIA ¢ TOMOILBIO PACTBOPA
peakTHBa XOJIOCTOTO OITBITa PETYIMPYIOT TajbBaHOMETP Ha KO3(DGUIIMEHT mpolycKaHus, paBHbI 100 %.
KioBeTy ¢ 00pa3iiomM IOMEIIAIOT B CBETOBYIO JOPOXKKY, CYMTHIBAIOT MPOLIEHTHI KO3 UIleHTa IpoIrycKa-
HUsE ¢ ToyHOCThIO 0,1 % WM BO3BpallalOTCS K PacTBOPY peakTHBAa XOJOCTOTO OIThITa, YTOOBI IIPOBEPUTH
HCXOIHYIO YCTAaHOBKY I'aJIbBAHOMETpPA, OTKJIOHEHHE IPU 3TOM HE JOJDKHO IpeBbiiath 0,2 %.

Eciau HeoOGxonuMo, MOBTOPHO MPOBOAST PErYJIMPOBKY rajibBaHOMETpa Ha KOA(pOULIMEHT MpoIycKa-
Hus, paBHbIA 100,0 %, u ToyyaroT He MEHee Tpex IoKasaHWil Ha obOpaslax. PacxoxmeHUs He MOJIKHBI
npessbiiath 0,2 %. 11 onpeneieHUs MacCoBOi 1011 docdopa 1o KaauOpOBOUHOMY I'padUKy UCIIONb3YIOT
cpenHeapudMeTHUYeCKOoe 3HaUeHUEe 3TUX MOKa3aHUM.

17.5 WTOroBblil XOJIOCTOI OITBIT

HecMoTpst Ha To, YTO PacTBOpP peakTHMBa XOJOCTOTO OIbITA UCIOJB3YIOT MPY MOArOTOBKE KaIUOpO-
BOYHOTO TpadurKa, UTOTOBBIN XOJIOCTOM OMBIT HEOOXOIMMO BBITIOJTHHTH, UCITOIB3YsI B KAYECTBE CTAHAAPT-
HOro oOpaslia CBEeTJIOe Macsio, He coaepxailee ¢occopa, TaKk KaK B 3TOM OIbITe docdop mokeH
OTCYTCTBOBATb.

18 Pacuer

18.1 Maccosyto nomo dochopa P, %, BEIYUCISIOT MO (opmyIre

_ (P,— P) D100

1
1000 S ’ M)

P

rae P, — Macca dochopa B UCTIBITYeMOM 00Opasiie, onpeaeieHHast 110 KaTuOpOBOUHOMY TpacdhrKy, MT;
P, — macca docdopa B UTOTOBOM XOJIOCTOM OIIBITE, OMpeAeIeHHAsI 110 KaTMOPOBOYHOMY I'paduKy, MT;
D — xoadpduireHT pazdaBieHUs] TPU UCIIOIb30BAaHUU aJIUKBOTHI (cM. 17.4);
S — Macca ucIbBITyeMoro obpasia, T.

TPABUMETPUYECKUI METO/]
19 Ha3navyenue
19.1 O6uyto maccoByto om0 docdopa 2 % wmm 6oee (CM. TIpUMeYaHUe) OTIPEIEIISIIOT Ha 00pasiiax,

00paboTaHHBIX IO METOAMKE OKMCJISHUSI KUCIOTOM (cM. pasmensl 7—11).

ITpumeuanue — I[Ipu MaccoBoit gone dochopa meHee 2 % cm. pasmennsl 12—18.
20 CymHocTb MeTOAA

20.1 TIlocie oKMCIEHUSI OPraHUYECKON COCTaBIISIIOLIEH B UCIIBITYeMOM 00paslie U KOJIUYECTBEHHOM
npeBpaieHun docdopa B pocdar-nuoH IMOCIeTHUN OTASISIIOT OT MELIAIOIIMX META/UIOB OCaXKACHNEM UX B
pacTBope a30THOM KHUCJIOTH B Buie MonubneHaudocdata ammoHus. Ilocie monxydyeHus: aMMOHUITHOTO
pacTtBopa ¢ocdar-moHa gocdop ocaxIaioT B BUAE MarHusg-aMMOHUS (ocdaTa, KOTOphIE TTPOKAIMBAIOT 1
MOJIyYeHHBII TTMpodocdar MarHus B3BEIIMBAIOT.

6
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21 Annapartypa

21.1 Daexkrpuueckass MmydesbHas nedb, odecrieunBaloias padbouunii nuana3oH temmneparyp 200 °C—
1100°C u temnieparypy (1050+£50) °C.

21.2 ®OuabTPOBAIbHBIN TUreNb — (hapPOpoBble TUMIM BMECTUMOCTBIO 25 CM> C TOPUCTBIM THOM,
CIOCOOHBIE YAEePKUBATh MEJKO3EPHUCTHIN OCaIOK.

22 PeakTusbl

22.1 T'uppokcua ammonust (NH,OH) KoHULIEeHTpUpPOBaHHBIN, OTHOCUTEbHAS TIOTHOCTD 0,90.

22.2 Tuppokcua amMmMoHusi, pactBop (3:5)

CMelmBaloT Tpu 00beMa TUAPOKCHUIA aMMOHMSA (M. 22.1) ¢ mAThI0O 00beMaMMU BOJIEBL.

22.3 Tmppokcua ammoHus, pactBop (1:24)

CMelmBaioT oguH 00beM ruapokcuaa aMMoHusd (cM. 22.1) ¢ 24 o6beMaMu BOIEL.

22.4 Hutpat ammoHus (NH4NOj3), KpucTamibl.

22.5 PacTBOp HUTpaTa aMMOHMUS

PactBopsttor 50 T HUTpaTa aMMOHMSI B BOIE M IOBOISIT 00beM 10 1 am>.

22.6 Comsanas xkuciora (HCl), otHOocuTeNbHAs TIIOTHOCTS 1,19.

22.7 MarHe3ueBasi CMeCh

Pactsopsior 50 r xaopuna maraus (MgCly-6H,0) u 100 r x1opuna ammonus (NH4CI) B 500 cm? Bozpbl,
OOABJISTIOT HEMHOTO TMAPOKCHAA aMMOHHUSI M OCTaBJISIIOT Ha HOYb. DUIILTPYIOT, TOIKUCIISIOT COJISTHOI
KHCJIOTOM, TOBOISIT 00BeM cMecH 1o 1 mm?.

22.8 PacTBOp MHIMKATOpa MeTWI0oBOro KpacHoro (1 r/am’)

PactBopstiot 0,5 T MeTHI0BOro KpacHoro B 300 cM® criupTa (95 %-Hblil STUIOBBII WM JE€HATYPUPO-
BAHHBII CIIUPT) U HOBOIAT 00BbeM pacTBopa 1o 500 cm>.

22.9 AzotHas kuciora (HNO;), pazoasnenue 1:1

CMellunBaloT paBHbIe 00bEMbI A30THOM KUCIOTHI (OTHOCUTEIbHAS TUIOTHOCTh 1,42) U BOMBI.

22.10 PeakTuB mMonubOmata

Pactopsitor 100 r Mmonu6aata ammonust ((NH,)¢Mo;0,4-4H,0) B 400 cM? Boasl. Jlo6apisior 80 cm?
TUApOKCcUaa aMMOHMST (OTHOCUTEJIbHAs TUIOTHOCTDL 0,90) M, eciu mosBiseTcss ocaaok, GuabTpytor. Cme-
mmBatoT 400 cM?® a30THOI KUCIOTBI (OTHOCHUTEIbHAS TIOTHOCTD 1,42) ¢ 600 cM? Bonbl. PeakTuB Monu6naTa
aMMOHUSI TOTOBSIT U3 3TUX PACTBOPOB HEITOCPEACTBEHHO TIepe MPUMEHEeHEM, CMeITBas (IMpU MHTEHCHB-
HOM TIepeMelIMBaHWM) OJWMH O0OBbEM pacTBOpa MoaubIaTa aMMOHMSI C IBYMsI o0ObeMaMu pa3daBIeHHOM
A30THOI KMCJIOTHI.

22.11 QC-00pa3ibl NpeacTaBIsIOT cO00I YaCTU OJHOTO MM 0oJiee KUIKUX He(TeITPOAYKTOB, KOTO-
pble CTaOMJILHBI U TIPEACTaBUTENbHBI IJISI UCIIBITYeMbIX 00pa3oB. Dt QC-00pa3iibl MOXKHO MCIIOIb30BaTh
JUTSL TIPOBEPKU JIOCTOBEPHOCTH TPOoliecca UCTbITaHus (CM. paszaen 26).

23 IlpoBeneHne UCHbITAHUSA 00Pa3IOB, HE COAEPKAMMX JAPYTHX METAJLIOB,
KpoMe HIeJI0YHbIX

23.1 Kon6y Kbsenbnans (cM. 11.5) oxy1akaaioT, pacTBOp MEPEHOCST B CTAKaH BMECTUMOCTBI0 400 e,
a KoJIOy OIMOJIaCKUBAIOT MAJIEHbKUMU TTOPLMSIMA BOABI 10 TEX MOP, MOKa pacTBOP HE COCTABUT MPUOIU3U-
tenpHO 100 cM’. PactBop xumatsaT 5—10 MMH, OXJIQXIAIOT IO TEMIEpaTypbl, OJM3KOMl K KOMHATHOM, U
MeJUIEHHO, TIpU MOCTOSIHHOM TepeMellBaHUM, JOOABJSIOT IMAPOKCUA aMMOHUS (OTHOCUTENIbHAsT TUIOT-
HocTb 0,90) mo Tex mop, Moka pacTBOP HE CTaHET HEWTpajbHBIM MO METWIOBOMY KpacHoMy. PacTtBop
MOKMCIISIOT, UCTIONb3Ys COIAHYIO KUCIOTY (OTHOCUTENIbHAS TIOTHOCTG 1,19) 1 no6asnsior ewe 1 cm?.

23.2 Jo6asmsioT 20 cM® MarHe3ueBoil cMecH, MEIIEHHO U HETIPEPLIBHO MEPEMELINBAst, U OXJIaKIAIOT
pacTBOp 10 TeMIepaTypbl HUXKE KOMHATHOU B JiensiHoi 6aHe. JloOaBASIOT TMAPOKCUI aMMOHMST (OTHOCH-
TeJbHas T10THOCTH 0,90), MeMIeHHO M HETIPEPBIBHO MepeMellnBas 10 TeX Iop, MokKa pacTBOP HE CTaHET
LIEJTOYHBIM.

IIepememmBaHue MPOIOIKAIOT 10 0Opa3oBaHMs OOJbIIe YacTU ocadgka (cM. mpumedyanue 1), 3atem
JOTIOJIHUTENIBLHO BBOIAT 5 CM> TMAPOKCHIA aMMOHMS (OTHOCUTEIbHAs TI0THOCTS 0,90) M OCTaBISIOT 0CaL0K
Ha HOYB IIJIST OTCTaNBaHMSI.

IIpuMevanue — Jlus obecrieueHUsT OOJIbIIEN TOYHOCTU OOBIYHO CHayajaa peKOMEHIYeTCsl 0TpaboTaTh Mpo-
LIeAypYy OCaXKIeHUsI Ha M3BECTHBIX HEOPTaHUYECKHX 0Opasliax.
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23.3 OuIbTpyIOT Yepe3 B3BeLIEHHBIN (apdOopoBhIil (PUILTPOBATILHBINA TUTEIb MEJKOM MOPUCTOCTH,
MPOMBIBAIOT PACTBOPOM THAPOKCHAA aMMOHUS (M. 22.3) U cyllIaT B Meuu. Tureab MoMemaoT B XOJI0IHYIO
My®deNbHYI0 TIeUb, ITOCTEIIEHHO ITOBBLIIIAIOT TEMIIEPaTypy OO KPACHOTO KaJeHUSI W IPOKAJIMBAIOT IIPU
temrnepatype (1050+£50) °C B TeueHune 30—40 muH. [IpokanuBaHue MOBTOPSIOT A0 AOCTUKEHUS TTOCTOSTH-
HOTO Beca.

24 IlpoBeneHne MCHbITAHHS 00PA3IOB, COAEPKAMMX HENIETOYHbIE METAJLIbI

24.1 Konb6y Ksenpnamns (cM. 11.5) oxnaxaator, 1o6asmsioT 40—50 cM? BOABL, OXJTaXIAI0T 10 KOMHAT-
HOI TeMrepaTypbl U (QWJIBTPYIOT pacTBOp 4Yepe3 0e330JbHYyI0 Oymary cpemHeil mopucTtocTh. PuibTpaT
COOUPAIOT B KOJIOY DpiaeHMeiiepa BMecTUMOCThI0 500 cM? CO CTEKIITHHOI ITPUTEPTOIi MPOOKOIL 1 IIMPOKUAM
TOpJIOM M TUIATEJIbHO OIoJIacKMBaloT Kojoy Kbeenbaais v GuIbTpoBabHYIO Oymary BOIOM, J00aBss
MIPOMBIBKHY K (pHILTpaTy, Oymary BeIOpachIBaIOT.

PacTBOp KMIIATIT HECKOJIBKO MUHYT U OXJIaXKIAIOT 0 TeMIlepaTyphl, OJIU3KOH K KoOMHaTHOM. Jlo6aB-
JISIIOT TUAPOKCUI aMMOHMUS (cM. 22.1) mo Tex Imop, IoKa pacTBOp HE OymeT HEHTpaJbHBIM II0 METUJIOBOMY
KpacHOMY; 3aTeM A00aBIsIIOT pa30aBIeHHYIO a30THYIO KUCIIOTY (cM. 22.9) (mo mepexoaa LiBeTa B KPaCHBIH).
JloBOASAT 00BEM PACTBOpPA MPUBIU3UTENBHO 10 150 cM?, pa3baBiss Min KOHLEHTPUPYS ero.

24.2 JloGaBnsaioT 15 T KpUCTaIOB HATpaTa aMMOHMS M TIEPEMEIINBAIOT COAEPKMMOE KOOI KPyro-
BBIMU JBIDKEHUSIMU IO PacTBOpeHUs. Perymmpyior Temmeparypy mo 35 °C—40 °C u mo6asmstor 240 cm?
CBEXXENPUIrOTOBJIEHHOTO peakTuBa Mojubaara. Kojly 3akpblBalOT MPOOKOH, SHEPIrMYHO BCTPSIXUBAIOT
4—6 MUH, JAIOT OTCTOATHCS HE MEHEE 2 4 WIIM OCTaBJISTIOT Ha HOYb. PacTBOop QMIbTpyIOT yepe3 6e330/IbHYIO
unprpoBanbHYI0 Oymary cpeaHeit mopuctoctv. OcaloK MPOMBIBAIOT PacTBOPOM HUTpaTa aMMOHMSI.
(He cinemyeT mbpITaThCs IEPEHECTH BECh OCAMOK M3 KOJIOBI Ha OyMmary, coXpaHssl KOJIOy C OCTaBIIMMCS Ha
CTEHKax OCaJKOM s mociieaytoueit 00padotku). Ocagok 06pabaThIBAIOT HECKOJIBKO pa3 pacTBOPOM IS
IIPOMBIBKH, TIPA 3TOM CJICIAT 3a TeM, YTOOBI TTOTOK PacTBOpA IJIST IPOMBIBKM HE TTOTHUMAJICS BBIIIE Kpast
OyMaru B BOPOHKE, TaK KaK O0CaJOK MUMEET TeHACHIIMIO K CITOJ3aHUIO.

24.3 YucThlii cTakaH BMeCTUMOCTBIO 400 cM> TOMELIAIOT M0/l BOPOHKY M PACTBOPSIOT OCAIOK, CMbIBAsI
ero yepe3 Oymary B CTakaH C MOMOILBIO pacTBopa TMApoKcHIa aMMOHUs (cMm. 22.2). st pacTBOpeHUsI
JII000ro 0ocajuKa, OCTaBIIErocs B Koyioe (cMm. 24.2), moOaBiIsioT HeOOJIbIIOe KOJIMYSCTBO THAPOKCUIA aMMO-
HUSI ¥ CJIMBAIOT 3TOT pacTBOp uepe3 (uibTpoBaibHYIO Oymary. Koy, BOPOHKY M OyMaXXKHBIA (DUIBTP
YeThIpe pa3a MPOMBIBAIOT TOPSYE BOMOM, OOUH pa3 TMAPOKCUIAOM aMMOHUS (cM. 22.2) M OOMH pa3 CHOBA
Bozoil. OcaloK, OocTaBlUMiics Ha Oymare, oTOpachlBaloT. PacTBop ymapusaioT 1o o6bema 90—100 cm?,
MOIKUCIISIIOT COJISTHOM KUCJIOTO# U 106aBistioT ewe 1 cm®. Ocanok monubaeHonndocdara, KOTOPBIil MOXET
MOSIBUTBCSI B 9TOT MOMEHT, HE YUUThIBAIOT.

24.4 Bogar 20 cm® MarHe3ueBoii cMecH, MeUIEHHO MepeMELINBAsk CONEPKUMOE, PACTBOP OXJIAXKAAIOT
B JICASTHOM OaHe Mo TeMIlepaTyphl HIKe KOMHATHOW. MeIIeHHO M HEeTIPephIBHO ITepeMeInBasi, T00aBIsIOT
ruapokcua aMMoHus (cM. 22.1) mo Tex mop, moKa pacTBOp HE CTaHET IuesioyHbIM. IlepemelnmBaHue
MIPOIOJIKAIOT A0 00pa30BaHUSI OCHOBHOI 4YacTu ocajaka (cM. mpumedyanue K 19.1). 3areM mOIIOJIHUTEIHHO
BBOIAT 5 cM’ ruapokcuaa aMMoHus (cM. 22.2). OCTaBiIsIIOT HA HOYb UL OTCTAMBAHMS.

24.5 ®unbTpyloT Yepe3 B3BeIllleHHBIN (Hhap(dopoBEIi GUIETPOBAEHBIN TUTEIb (MEJTKOI ITOPHUCTOCTH),
MPOMBIBAIOT TUAPOKCHUAOM aMMOHUS (CM. 22.3) M BBICYIUIMBAIOT B Meyu. Tureiab MOMENIAlOT B XOJOMHYIO
MyGeTbHYI0 TIe9b, ITOCTENIEHHO IOBBIIIAIOT TeMIlepaTypy OO KPacHOTO KaJeHMS W TPOKAJIMBAIOT IIpU
temrnepatype (1050+£50) °C B Teuenune 30—40 muH. [IpokanuBaHue MOBTOPSIOT A0 AOCTUKEHUS TTOCTOSTH-
HOTO Beca.

25 Pacuer

25.1 Maccosyio noiwo docdopa P, %, BRIMUCIIIOT 110 (HopMyJie

P, x27.84
W bl

rne P, — macca nupodocdara Marsus, T;
W — macca obGpasua, T.
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26 Kontposb kauectBa (QC)

26.1 J1oCTOBEpHOCTDH PE3YJIBTATOB UCILITAHMS, ITOJIYYEHHBIX Ha MCIIOJIb3YyEMOM O0OPYIOBAHUHN, TTOM-
TBepxxaatoT, aHanu3upyss QC-obpasusbl (em. 10.5, 15.5 u 22.11).

26.1.1 Ecnu npotokoabl QC/rapanTust KauectBa QA, ObLIM ITOATOTOBJICHBI HA OCHOBE IIPUBEICHHOM
MPOLEAYPbl UCTIBITAHWI 1 UCIIBITATEIbHOTO OO0PYIOBaHUsI, TO UX MOXXHO MCIIOJb30BaTh JJIs1 OATBEPXKIE-
HUST HaIEXKHOCTH Pe3YJIBTaTOB MCITHITAHMSL.

26.1.2 Ecnu nporokosi QC/QA He GblI OATOTOBJIEH HA OCHOBE OMMCAHHOM ITPOLIEAYPHI MCIIbITAHMUIA,
TO CJIeAyeT MCIOJIb30BaTh MPUIOXKEHUE A.

27 1Ipenu3HOHHOCTb M cCMelieHne (OTKJIOHEHHE)

27.1 HewusBecTHO, ObUIA JIX TTOJTYyYEHA IIPELIE3NOHHOCTD JAHHBIX METOIOB MCIBITAHUS B COOTBETCTBUM
C COBPEMEHHBIMU MPUHSITHLIMU B HACTOSIILIEE BPeMsl PYKOBOJICTBAMM.

27.2 Tlpeuu3arnoHHOCTb METOJOB IMOJIyYeHa CTATUCTUYECKMM MCCIeIOBAaHUEM MEXIa00paTOPHBIX pe-
3yJIbTATOB MCIBITAHUI.

27.2.1 TloBTOpsieMOCTb (CXOAWMOCTB) Pe3yJIbTaTOB UCHbITAHUMI

PacxoxaeHnne MexXmoy ITOCIeI0BaTeIbHBIMI pe3yJIbTaTaMU MCITBITAHUS, TTIOJYIeHHBIMU OTHUM U TEM
K€ OMepaTopoM IMPU UCIOIb30BAaHUM OHOM U TOM 3Ke anmaparypbl IPU MOCTOSIHHO AEACTBYIOIIMX YCIOBUSIX
Ha WACHTUYHOM HMCCJIeTyeMOM MaTepuayie B TeUeHHe [UTMTEIIBHOTO BpeMEeHHU MPY HOPMAJIbHOU U TIPaBUIIb-
HOM 9KCIUlyaTallui METOMa MCIbITAHUSI, HE JOJIDKHO TPEBbIIIATh 3HAUYCHUSI, MPUBEACHHbIE HA PUCYHKaAX 1
u 2, 6ojiee YeM B OIHOM CJIyvyae M3 ABaJlaTH.
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Pucynox 1 — IloBTropsieMocTh (CXOOMMOCTE) (POTOMETPUUYECKOTO METOIA
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Pucynox 2 — IloBTopsieMOCTh (CXOOUMOCTD) TPaBUMETPUIECKOIO METOIa

27.2.2 Bocnpoun3BOAMMOCTh pe3yIbTaTOB UCIIBITAHUI

Pacxoxnenne Mexxmy OIByMsI €eIMHUIHBIMA ¥ HE3aBUCHMBIMH pe3yJIbTaTaMHM, TTOyYeHHBIMU Pa3Ind-
HBIMM OTEepaTOpaMu B pasHbIX JAOOPATOPUSIX HA UACHTUYHOM MCCIIeTyeMOM MaTepuase NMpu HOpMaabHON
W TIPAaBWJIBHOM 3KCIUTyaTallid MeToJa MCIBITAHWSI, He MOJDKHO IPEBBIIIATh 3HAYCHMS, TIPUBEICHHBIC Ha
pucyHkax 3 u 4, 6ojiee YeM B OJHOM CJlyyae U3 ABAILIATH.

1,0

BocnpoussogumocTb, %
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PucyHnok 3 — BocnpousBoaguMocTh (POTOMETPUYECKOTO METOAA
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PucyHok 4 — Bocnpou3BoguMOoCTh TPaBUMETPHYECKOTO METOIA

27.3 Cmemenne (OTKJIOHEHHE)
OTK/I0HEHME TaHHBIX METOIOB UCIILITAHKS ONPEAEIUTh HEBO3MOXHO, TaK KAK HET COOTBETCTBYIOLIMX
CTaHIAapTHBIX 00pa3lioB ¢ M3BECTHBIM cofepkaHueM docdopa B KUIKUX HEDTIHBIX YIICBOAOPOIAX.

MMPUJIOXEHHUE A
(cripaBoYHOE)

KOHTpOJIb KadecTBa

A.1 Anamusupys QC-o6pa3sell, MOATBEPXKIAIOT HANEXKHOCTh pabOTH 00OPYAOBAHUS U IIPOLIEIYPY MCIIBITAHUS.

A.2 Tlepen nmpoBepKoii mpoliecca U3MePEHHUs MOJIb30BATEI0 METOIa HEOOXOIMMO OIPEeIUTh CpeHee 3HaUeHHe
U rpaHnyHble 3HaueHus miss QC-o6pasua [4], [5], [6].

A.3 JInst ToATBEPKAEHUST CTATUCTUYECKOM MOIKOHTPOJIBLHOCTH Mpoliecca ucnbitTanus [4], [5], [6] Heobxoanmo
obpabotath pesynbraThl QC C MCHOJb30BaHUMEM KOHTPOJbHBIX KapT WJIM APYIMX CTATUCTMUYECKU SKBUBAJEHTHBIX
npotienyp. JItoOble BbIMamarolne KOHTPOJbHBIC TaHHBIE OOYCIOBIMBAIOT HEOOXOAMMOCTh MCCIIEAOBAHUS OCHOBHOM
(OCHOBHBIX) NMPUYUHBI (MTPUYKUH). Pe3ynbTaThl UcciefoBaHUsI MOTYT, HO He 00s13aTebHO, YKa3blBaTh Ha MpPOBEACHUE
MMOBTOPHOM KaIMOPOBKU IIpHOOpA.

A.4 Tlpu oTcyTcTBUM ompeaeseHHbIX TpeOoBaHMiT 4yacToTa ucnbiTaHusi QC 3aBUCUT OT AEMOHCTPUPYEMOI
CTaOMJIbHOCTH TIPOLIECCA UCIIBITAHUSI U TPEOOBAHUI MOTPEOUTENS.

Ananmn3 QC-o6pasia 0ObIYHO BBLIMOJHSIIOT KaXIbIi pa3 B AeHb uchbiTaHus [6]. [Ipyn moBcemHEBHOM aHalM3e
00JIbI1IOTO KOoJTMuecTBa 00pa3ioB yactoty QC cieayet yBeanduTb. OQHAKO, €CJIM OYEBUHO, YTO UCIIBITAHUE HAXOIUTCS
TTO/I CTATUCTUYECKUM KOHTpOJIEM, 4acToTy UcnbiTaHusa QC MOXHO yMeHBIIUTh. Jia obecriedeHrs KayecTBa TojTyJa-
€MBbIX Pe3y/IbTaTOB UCIILITAHU I HEOOXOAUMO KOHTPOJIMPOBATh MMOKAa3aTey MPEeLIM3NOHHOCTH, MOJYYEHHbIE IIPU aHATU3E
QC-o6pas31oB.

A.5 Tun ucnuiteiBaeMoro QC-o06pa3na JomKeH OBITh (110 BO3MOXKHOCTH) IIPEACTaBUTEIHLHBIM.

Ha npeanonaraempiii mepuoa NpUMeHEHUs] B HATMYMU JOJKHO OBbITh AOCTaTOuHOE KojnyecTBo QC-00pasiios,
KOTOPBIE JOJKHBI OBITh OMHOPOJHBIMU M CTAOUIBLHBIMU B YCIIOBUSIX XpaHEHUSI.

11
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IMPUITOXEHUWE b
(cripaBOYHOE)

TpedoBanusa 0€30NACHOCTH

b.1 Btor CTaHOAapT BKIIOYACT MCIIOJB30BAHHME OITACHBIX MaTCpuaoOB, onepaunﬁ n 060pyz[013aH1/I;1. B Hem He
npeayCMOTpEHO paCCMOTPEHUE BCEX HpO6J'[CM TEXHUKU 6C3OHaCHOCTI/I, CBSI3aHHBIX C ero ucrnoyib3oBaHueM. CooTBeT-
CTBYIOIIMEC MCPONPUATUSA IO TEXHUKE 0€e30IMacHOCTU U OXpaHE€ 310pOBbsA YCTaHABJIMBACT IMOJIb30BaTC/Ib.

HawnGomnee omacHbIe PEaKTUBbI, IPUMEHACMBIC B CTAHAAPTE, — MEPEKNUCH BOAOPOAA, a30THAsI KHUCJI0Ta, CCPHas
KHCJI0Ta.

KOHHGHTPHPOB&HHHC PacTBOPLI 3TUX BCLICCTB BHICOKOTOKCHUYHBI U ABJIAIOTCA CUJIbHBIMU OKUCIUTCISAMMU.

MMPUJTOXEHHWE B
(obs13aTebHOE)

Hepe‘leﬂb HOPDMATHUBHBIX TOKYMCHTOB, IPDUMCHACMbIX B HACTOAILICM CTAaHIAAPTE

[1] ASTM D 1193 Cneundukanus Ha peaKTUBHYIO BOIY

[2] ASTM D 4057 PykoBoacTBO IO pydYHOMY OTOOpPY IIpo0 HeTH M He(TEIIPOIYKTOB

[3] ASTM D 4177 PykoBOACTBO MO aBTOMAaTUYECKOMY OTOOpY Mpod HedTH U HePTEeNnpomyKTOB

[4] ASTM D 6299 PykoBOACTBO IO MPUMEHEHMIO CTATUCTUYECKUX IIPUEMOB [UISl KAYECTBEHHOM OLIEHKH PabOTHI
CHUCTEMbI aHAJTUTUYECKOTO M3MEPEHMUS

[5] ASTM MNL 7 PykoBOACTBO IO MPEACTaBICHUIO aHAIM3a JaHHBIX KOHTPOJIbHON AUarpaMMbl, 6-¢ u3maHue

[6] TQA B ucmbITATENBHBIX JAOOPATOPHUSIX HEDTU M CMAa30YHBIX MaTepranioB. B Haauuuu B mTab-kBapTrpe ASTM

YIK 621.892:543.06:006.354 OKC 75.160.20 b99 OKCTY 0209

KomioueBbie cioBa: MpHcanKy, TpaBUMETPUIECKUI, cMa30uHbIe Maciia, ochop, (hOTOMETPpHIECKUI
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