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HAIIMOHAJUBHBIA CTAHJIAPT POCCUNCKON DPEJEPAIINU

MACJA CMA3OYHBIE U ITPUCAJTIKHA
MeTonn onpenenenus: ghocdopa

Lubrication oils and additives.
Test methods for phosphorus

Jara seeaenua 2005—01—01

1 Odaacth npuMeHeHN

1.1 Hacrogmmii cTaHIaAPT PACIIPOCTPAHACTCA HA TOBAPDHEIC CMA30YHBIC MACHIA, IIPHCATKH K HHAM H
YCTAHABIMBACT METOIR OIPEISICHHA MACCOBOR TOIH (ocdopa.

MeTOoObI HCNETAHKS HE OTPaHHYHBAIOT THIIE COCTHHEHMHA (pocdopa, KOTOPEIE MOTYT IIPHCYTCTBOBATE B
HCIIBITYEMOM 00pa3le, HAIPHUMEP COSIMHCHHS TPEXBANCHTHOrO H IITHBAICHTHOTO (poctdopa, hochOopHHE,
drocdarel, hochoHATH, CYIBQMIBL hocdopa B T. 1., TAK KAK BCE OHH KOMHYECTEEHHO MPEBPAIIAIOTCS B BOTHEIH
PacTBOP HOHA opTodocdaTa MocpeacTBOM OKHCICHHS 00pasla B IIPOLECCE BRITIOIHEHHA aHAH3A.

1.2 TpeboBaHHMd TeXHUKH OE30IIACHOCTH IIPHUBEICHH B IPHWIOXKeHHH b.

1.3 3HaveHnsA, YCTAHOBICHHLIE B ¢IMHHULAX cHcTeMbl CH, CUMTAIOTCH CTAaHOAPTHBIMH.

2 HopmaTeBHBIE CCBLIKH

B nacToameMm cTaHgapTe MCMNOMB30BAaHE CCHIIKH HAa HOPMATHBHEIC TOKYMEHTH, YKA3aHHHBIC B IIPH-
JToXKeHUH B.

3 CymHocTh METOAOB

3.1 OpraHuvecKyio cOCTaBASIOUIVIO B 0Dpasie YIATTIOT, a hochop NepeBoIdaT B (pochaT-MOH OKHC-
JICHHEM CEPHOM KHCIOTOM, A30THOM KHCIOTOH H IIEPEKHCEI0 BOIOPOIA. 3aTeM OIPEICITIOT MACCOBYIO TOIIO
drocchopa hoToMeTpHUECKHM (MOTHUDASHO-THBAHATHEREIM) MeTOTOM (pasmentl 7—I18) MiIu TpaBHMeTpH-
YECKHM MeTodOM (pasnensl 7—11 u 19—25).

3.2 DoTOMETpHYSCKHI METOI HCTIONB3YIOT TIPH OIpeIeaeHHH Maccopoil momu cdocdopa mo 2 %, a
TPaBHMETPIMECKHIT — IIpH ONpeIeneHuH Maccopoii monm doctdopa 2 % u Bomee.

4 llpuMeHeHHe MEeTOAA

4.1 MaccoByio gomw ¢Gocdopa B CMA30YHBIX MAclax HIH IIPHCAAKAX K HHM HCIIOABL3YIOT IS
IIPOTHO3MPOBAHMS SKCIUIYATAIIMOHHEIX XAPAKTEPHUCTHK HedTeIIPOIYKTa.

5 YucroTa peakTHBOB

5.1 YncToTa peaKTHBOB

HMcmoas3yioT peakKTHBH KBATHGOWKAITIH X. 1.

MoryT OHTEH HCTIONB30BAHK PEAKTHBRH IPYTHUX MAPOK TIPH YCIOBUH MPEIBAPUTENIREHOTO TTOATBEPIKIE-
HMA JOCTATOMHO BBICOKOH CTENEHH YHCTOTH, COXPAHSIONICH TOYHOCTL ONPEIEIeHHS.

5.2 Yucrora BOIB

FEcnm HeT MHEIX YKa3aHHWH, IpuMeHAOT Bogy THMOE 11 i ITI mo coenmdgukamim [1].

Wananue odmnnannnoe
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6 OToop npod

6.1 IIpodnl ordHpaloT B cooTBeTCTBHE ¢ Pykoogcreamu [2], [3] mpwioxenusa B.
6.2 IIpoba momkHA OHTH NPEOCTABHTEILHOH M MCIIBITYEMOTO IPOIVKTA.

OKHCIEHHE OBPA3LIA
7 Haznavyenue

7.1 B obpasnax TOBapHBIX CMA30YHEIX Macel, IaKeTaX IPHCATOK K HHM YIAldioT OpTaHHYeCKYIO
COCTABIIIIONIYIO H IIpeBpalnaioT docdop B pochaT-HOH.

8 CymmocTh MeTOAa

8.1 Oxucinenue GochopopraHHYCCKOH COCTABIMIONICH B 00pasle cepHOH KHMCIIOTOH, a30THOH KHC-
JIOTOH M IEPEeKHChI0 BOTOPOAA M IpeBpalleHue ec B (pochar-moH.

HempopearnpoBaBiiyio NepeKHCE BOIOPOIA YIAIAIOT, pa3dasiiasd BOOOH H BHITAPHBAS HECKOILKO a3
IO TYCTOTO OEI0TO JRIMA.

9 Anmapatypa

9.1 Konbsl mms KunsaeHAs — Koo Keeasnans BMecTHMocThio 300 cv® ¢ MpUTEpPTO# TTPOGKOIA.

9.2 TlonmctaBka a1g Kondow Krenapnamst, ycTaHOBIEHHAS TAKHMM 06pa3oM, YTOOH K0IDa HAXOIWIACH
1oz yrioM 457 st oZHOH Wwin Gonee Koud BMecTHMOCTBIO 300 cM?, IpH 5TOM HEoOXOIUMO, YTODH TEILIO
HETIOCPEICTBEHHO MONABATIOCH TONMBKO KO THY KOJIOHI, 4 €€ KOPIIYC M TOPJABIIKO OBITH M30IHPOBAHK OT
HCTOYHHKA Harpesa. TOPIHIIKO KOJAGH JODKHO HA °/, OXIAKIATECHA BO3ZIYXOM KOMHATHOMH TEMIIEPATYDEL,
IIPH 3TOM BO3IYIIHEIH ITOTOK JIVYINEC HAIIPABIATE HA TOPIHIIKO KOJI0H. HFlcTOYHMKaMM TeIa SBISIOTCS
IDIAMS TA30BOH TOPEJIKH WIIH 3IIEKTPOOBOrpeBATE b BEICOKOH MOLTHOCTH.

10 PeakTunni

10.1 Tlepekwch Bogopona (H;0,), 30 %-HEIH pacTBOp, ¢ Maccoroit Homei drochopa He Gomee 10,0002 %.

(ITpemymipexxaenue. KOHIIEHTpUPOBAHHBIH PACTBOP ABIAETCS BHICOKOTOKCHYHEIM M CHUIBHBIM OKHC-
THTENEM).

10.2 AzotHag kucrnota (HNQO;) KOHINeHTPHPOBAHHAS, OTHOCHTETEHAS TUIOTHOCTE 1,42,

10.3 Cepnag xucnora (H,50,) KOHIRHTpHPOBAHHAL, OTHOCHTCIBHAA ILIOTHOCTE 1,84,

10.4 bemoe Macno (Ba3zcIMHOBOE, OCIOC MEIHITMHCKOE), He comepxaiee docdop.

10.5 QC-o0Bpasbpl KOHTPOIA KadecTBa MNPEICTaBIAIOT cOBOH YacTH OTHOTO HIH folee KHIKIX
HedTEIIPOLYKTOB, KOTOPHIEC CTAOKIBHEL H IIPEICTABUTEILHBL J18 HCIILITYEMEIX 00pa31oB. DTH QC-obpasib
MOXKHO HCIIONB30BAThH I MPOBEPKH 000CHOBAHHOCTH HCIIEITATEILHOTO Iporecca (cM. pasmen 26).

11 IlpoBeneHne MCOBITAHAS

11.1 B xonby KpenpTans sMecTHMocTEIO 300 cM® MOMeIaloT MopIiio aHATH3HPYEMOTO MaTepHana
B COOTBETCTBHH ¢ TaOaHIIeH 1. MOXHO MONB30BATECS HOOEIM METOIOM TIepeHOCa 0DpasIia N1g UCTIRITAHH,
COOMIONAT OCTOPOXKHOCTE BO HM30CIKaHHC MOMaTaHud 00paslia Ha TOPIEIIKO KOAOH (CM. IIPHMCYAHHC).
JToBaBISTIOT CEPHYI0 KHCIOTY (3 cM® 171t (bOTOMETpITecKOii MeTomKH wn 10 cv® — Juist rpaBMeTpiTec-
KOH), a Takoke MOMCIIAIOT CTCKIAHHYI0 OYCHHKY THaMeTpoM 6 MM (cM. npuMcedanue 1 K 11.4); xonby
BPALIAKOT KPYTOBEIMH ABHXEHHMAMH, YTODH IIEPEMENIaTh €& COACPKHMOE.

IIpumeaanne — Ha npakruke oObeM, 3aHiMaeMbiil cTestaabM mapikos (0,1 CM3), MOXHO HE IPHHN-
MaTh BO BHHMaHWe. TIpH KUITSYeHHH HEKOTOPBIX opranndeckix GocdopHbX cOeMMHEeHHH BpeMsa 0T BpeMeHH BO3HH-
KAeT Upe3MepHoe BCKHITAHWE. DTO MyIbCHPYIONee KHITEHHe MOKXHO CBECTH K MHHHMYMY C TTOMOIIBK) CTEKITSHEON
OycrHKH. 11py HCIIONP30BAHNE TOBAPHBIX CPENCTB PErVIIMPOBAHMS IIPOIECCa KHITEHVA MOI'YT BO3HUKHYTD TPYIHOCTH
BCNEACTRIE WX HCTHPAHHA B YCIOBHSIX SHEPTHYHOTO KHITAYEHNS, YTO MPHBOANT K 3aTPA3HEHHIO MCTTBITYeMOr0 00pasia
W MEIIAeT MONYIUTh IUCTHIA PAacTBOP A1 POTOMETPHYECKOTO M3MepeHns (cM. pasnensl 12—18) maxe mocne 1eHTpy-
dyrIpoBaHIL.
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Taonumna 1 — Kornuecteo obpasia

METD (4] eaeTeHIId MaCCOBa"H romd HPH6MSHTCIH)HM Macca TourHoCcTb BIBEIIMBAHTA, T
/1 oTpen docdopa, % ofpasua, T ?
doToMeTpraecKii 0,002—0,2 2,0 +0,004
(MONMHO e HOIMBAHATHEBE) 0,2—2,0 0,2 +0,0004
I'pasumeTpraeckiiii 2—3 2.0 0,004
5—10 1,0 +0,003
10—13 0,7 +0,002
15—25 0,4 +0,001

11.2 IIpu Hamuduy HEDONBIIMY KOIHYECTB Gocdopa T4 IONIYISHHS YIOBICTBOPHTEIEHOH TOYHOCTH
MPH IIPOBEICHUH HCHHTAHHA HEOOXOTHMO COONIOOATE MEPH IperocTopokHocTH. CleayeT THIATSILHO
CcoDmoOIaTh M OOBRYHEIC MEPEI IIPCIOCTOPOKHOCTH, CBA3AHHEIC ¢ YHCTOTOMH, Ge30macHoil paboTol | mpe-
OYTIPCKICHUEM 3arpsd3HcHHN; Mepel IpUMCHCHHCM Bed J1abopaTopHad IMOCYIa OJ0CKHA OBTE 00padoTaHa
OYHINAIOIICH KACIOTOH HIIH 110 METONHKE, B KOTOPOH HE MCITONb3YIOT TOBAPHEE MOIQIINE CPEICTBA. BTH
COCOMHCHHA YACTO COOEPKAT IIeICUHEe (hochaTh, KOTOPEE CHIBHO aGCcopbHPYIOTCS CTCKISHALIMH T10-
BEPXHOCTIMH H He YIATAIOTCH ODBIYHEIM OIOJIACKHBAHKEM. JKelaTe bHO BBIIEIHTH CHEHHATBHEIH 3411aC
1200paTOPHOI IMOCYOE TONBKO OIA onpedcicHud docdopa.

11.3 TIpoBOIAT XOMOCTOH OMEIT IO TOH e caMoil MeTOIMKE M C HCHOAB30BAHHEM TeX JKe CAMEIX
KOIHYSCTB BCEX DEAarcHTOB M aHATOTHYHOIO KOJIHYSCTBA o0pasma Oeroro Macia. DTOT XOIOCTOH OIIEIT
HCTIONB3YIOT B (DOTOMCTPHYCCKOM METOIC (CM. pasmennl 12—18).

11.4 Kondy nomMemaioT Ha NOACTABKY B BHITSCKHOM MIKAdgy M aKKypaTHO HATPEBAKOT MHKPOTPEIKOH
10 O0YTIHBaHMSA 00pasiia, OXTAKIAg FOPIEIIKD KOIOH, MPHMCHST MPCAIIOYTHTEILHO MOTOK BO3OyXa (CM.
nmpuvedadie 1). Harpepanne NMpomoikaloT J0 TMOABIEHUS OeIRX Tapok (cM. NpuMedanne 2). Bo Bpemsa
KHIISYEHNS HElIPEPLIBHO NOOABIAIOT 1O KawiaM 1 cM® a30THOM KHCIOTE (CM. IIpHMEYanue 3) Ul OKHC-
TeHHSI OpraHHIecKOoro MarepHana. Ilocie MOBTOPHOTO MOSBIEHHS OEIEIX MapoB 06paboTKyY MOBTOPSIOT,
HCIIONB3YA JOMOIHATENRHO 1 cM® a30THO# KHCTOTH (cM. npumedanne 4). IpogomkaloT 1oBaBIgTL a30T-
HYI0 KHCIOTY TTOPIUSMI TI0 1 cM? Mo Tex mop, MoKa KUTSIIas cMech He CTAHET TEMHEE COIOMEHHOTO 1IBETa,
YTO YKA3HBAET HA ITOYTH IIOMHOE OKHCICHHE OPTaHHIEeCKOTo BEIeCTBa.

MMpumeganny

1 KomiruecTBo BO3LYXA, HCIIOTIE3YEMOI0 JUTS OXTAKISHIL I'0 PIIBIIIKA KOOEL, TEPHOIIYECKI HEOOX0MIMO YMEHb-
IIATh WMJIH JAXEe IPeKPAaTh ero [HoAawy, TTOO Iaphl U IBIM YIETYUIIIHCE I3 KONGEL, 8 00pa3eLl YIIapHIICs 10 IIOSBIEHIS
rycroro Gemoro aeiva. OgHAKO IO TeX IIOp, II0KA o0pasell He OyIeT IONHOCTLIO PAIOXKEH, 3TOI0 AEJIATL HE CIECHYET;
MOTOK BO3LYyXd CIACAYET BKJLIOYATEL CHOBA KK pa3 neped 1o0aBieHIeM a30THOH KUCIOTEL WK TIepeKucH BoOopOoaa
(em. 11.4).

2 Jng ceefieHud K MUHUMYMY MOObX noTeps thocthopa, KOTOPEE MOTYT NPON30HTH, caeqyeT naderarh ypes-
MEPHOIO BBITAPUBAHNS CEPHOH KHCNMOTHL CrnemyeT ObIThH AKKYPATHBIM, YTOOBI M30EKATE HATPEBAHMS BBILIE YPOBHS
kuakocTH. Kak TOKaseBaeT MPaKTHKE, A1 HCIBITYEMBIX O0OPA3loB, CONCPXKAIMX HEOPTAHWYECKHE COSTUHEHUA
(HampuMep conmu Gapus ¥ CBHHIA), HAGTOAAI0TCA oTepy (ocdopa, TAK KaK B IPUCYTCTBHY YKA3AHHBIX COCTUHEH M
TMPOVCXOANT CIEKAHVE WK cruasnedne docdara v cynbhara co CTEKIOM PEAKITMOHHOR KONObL. J3TOT QaKT MOATBEPXK-
IAETCs. BH3YAJIBHEIM OOHAPYXEHHEM HENPO3PATHO IINEeHKI HA CTEHKAX CYXOH KOJIOEI [10C/Ie IPOBEICHIS AHAII3A.

3 Ecnu a30THYIO KHCIOTY A0OABIAIOT HE MO KAIUIAM, 3TO MOXET MPUBECTH K 00PA30BAHUIO W BHIACTCHUIO W3
KONOBI M30BITOYHOTO KOMUYECTBA Napa W notepsasM docdopa, conepKameroca B HeM.

4 YToGbl CBECTH K MUHUMYMY TOTEPH CEPHOM KHCTOTHL B POTIECCe BRHIMAPUBAHA, [IE1eCO00pazHo He mpoaie-
BATL CTAANIO OOPA30BAHIS T'YCTOIO GEJIOTO AbIMA MEXIY NOOaBIeHNIeM MOPLHH d30THOH KHCIOTEL

11.5 Crnerka oxnaxpanoT konby u gobapraior 10 kanens (0,5 cm?) nepexucn Bogopona. Harpeparor
KONGY [0 MOSIBIEHMSI I'YCTHIX GeIBIX [APOB W BO BpeMs! KHIIEHWS OCTOPOKHO 110 KAy nodasisior 1 o’
430THOM KHCIOTH. ITocae BHNapHBAHNS a30THOM KHCIIOTH 1 ITOBTOPHOTO MOSBIEHIMS T'YCTHX OS/IEIX TIApOB
MMOBTOPSIOT 00pabOTKY, MCMOMb3Yd MePeKHch BOTOPOIA H a430THYIO KHCIOTY IO TeX IT0pP, MOKa BRIAPHBAE-
Mas CMeCh HE CTAHET OECHBETHOM, TO €CTE OPTaHHYCCKAd COCTABILIONIAA MOTHOCTEIO OKHCTHTCS. OORIHO
JOCTATOTHO HeThIpeX obpabotok. M3pacxomoBaHHOe oOINee KOMMYECTBO MEPEKHCH BOIOPOOA CIETyeT
3a(pMKCHPOBATE W MCIIOIL30BATE TAKOE XKE KOMHYCCTBO VIS KAKIOTO MCHEITYEMOro ofpasla M XOI0CTOro
OITBITA.

11.6 Tlo 3aBepHIcHUH OKHCICHHA KOIOY OXTZKIAIOT, TPOMEIBAIOT BXOIMHOS OTBEPCTHE H TOPJILIIIKO
MUHUMATEHEM KOTHUECTBOM BOIH (5 cMY) 1 mepememmsaior comepxnmoe. Koaby BosBpamaior Ha mof-
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CTaBKY M IPOIODKAIOT HATPEBAHUE O MMOSBICHUT I'YCTHIX OeNbIX mapos. [1sg yoaneHud IepeKHCH BOIopoaa
MOBTOPSIOT HECKONIBEKO pa3 Mpoliece Jo0aBIcHAA BOIE H HATPEBAHHS 0 TYCTHIX IIAPOB.

(Ilpemymipesxnenne. Heofxomumo codimioIaTh 0CTOPMKHOCTE IIPH HATPCBAHHHA B COOTBCTCTBHH ¢ 11.5
U1 YOAMEHHUST BCeX CASIOB MEPEKHCH BOTOPOIA, YTOOR M30eKATh HBETOBHX MOMEX ITPH (POTOMETPHIECKOM
orpeneneHud Gocdopa, Kak OIACaHo B pasaenax 12—18).

OOTOMETPUYECKHWIN (MOJII/IBZ[EHOZ[I/IBAHAZ[I/IEBI)II;I) METQ/I
12 Haszuavenue

12.1 OmnpeneneHre obimei MaccoBoil TomH (ocdopa MeHee 2 % (cM. IpHMEYaHNe), PACCIMTAHHONR Ha
OCHOBE HCXOTHOTO KOMIMIECTBA HCIBITYEMOTO 00pasiia, OKHCIEHHOTO KHCIOTOM, KAK YKa3aHo B paszgenax 7—11.

TIpumeuanwue — Eern maccorag mong docdopa pasua win 6onee 2 %, oM. pasmensr 19—25.

13 CymHocTh MeTOAA

13.1 Ilocie OKHCICHHS OPTraHHYCCKOH COCTABIAIOIICH B HCIIBITYEMOM 00pasle H KOIMYCCTBEHHOTO
npespameHus hochopa B hochaT-HOH PEryINpYIOT KHCIOTHOCT BEIMAPHBASMON CMeCH W JOBOOIAT 00heM
CMECH IO COOTBETCTBYIOUIETO 00beMa. PacTBOPE BaHagaTa aMMOHHA H MOIHOIATa AMMOHHS IT00ABIISIOT B
yKa3aHHOM nopgike. JobGasireHHe pacTBopa MONIHOIAaTa K KHCIOH cMecH BaHamaT-crocdara IPHBOIAT K
00pa3oBaHHIO I'eTEPOIIOIHKHACIOTE , MOTHOICHOTHBAHAT0M0CHOPHOH KHCIIOTE, XEITOro IBeTa. XOTA TO4-
HEIH cocTaB MOTuOIeHomHBaHamodochopHON KHCIOTE HE ONpedcicH, OO0 BHIABICHO, YTO PACTBOPH
3TOTO COSTHHEHMs, 00pas0oBaHHEIE TMPH TOTHOM CODTIONEHHH OIpPEIeNeHHBIX YCIOBHH, KaK (GYHKITHH
cojepxkanusa Gocdopa, COOTBETCTBYIOT 3aK0oHY Jlambepra-bepa 1t uaMepeHHA ONTHISCKOTO KO3 MDPHIIN-
€HTA NponyckKaHusg B obmactH 420—470 HM.

14 Annapatypa

14.1 DoTO>MEKTPHICCKHI (POTOMETP — CIRKTPO(GOTOMETD, 00eCIIeIHBAIOIINH IPOITYCKAHHE B 00-
mactH 430—460 HM ¢ BHIEIEHMEM CHEKTpPalbHOH monockl 5 M. Ilpubop gomxeH OHTL cHaOXeH B
JOCTATOYHOM KOIWYECTBE BCIIOMOraTelIbHBIM 00OpYIOBAHHAEM T PADOTH ¢ KIOBETAMU pasmepoM 1; 2 u
5 cM. TaksKe MOKHO WCITONTL30BATE IpPYyTHE TIPHOOPH, TAKHe KaK (OTOKOIOPHMETPHL.

11 PUMCYAHHUEC — HpI/I HCOﬁXO,I[I/IMOCTI/I MOXKHO HCITOJNB30BATH BU3YANBEHEIC KOMIIAPATOPLI NEBCTA.
15 PeakTuBni

15.1 PacTBOp MOTHDIATA AMMOHHSI

Pacteopsior 50 r momuGuara ammonus (NH,)Mo;0,4-4H,0) B TSIIOH Booe M JOBOAAT OOLEM
pactBopa 7o 1 mv’. Tlepen mpHMeHeHHEM (BILTHTPYIOT.

15.2 Pacteop BaHajgaTa aMMOHHS

Pactoparor 2,5 1 Banamata ammonma (NH,VO;) B 500 cM® ropsueii Boxwr, nobasimior 20 cm?
KOHLEHTPHPOBAHHOM a30THOM KHcHoTH (10.2) 1 DoBooaT ofbeM pacTBopa mo 1 ma.

15.3 ®octar, cranmaprasii pacteop (1 cM® pactsopa comepxur 0,1 Mr doctopa)

PactBopaior 0,4393 r muranpodocdara kamg (KH,PO,) B Bomge u moBonar o6seM pacTsopa 10 1 v,
Hs myqmiei paboTH Tepel MPHMEeHEeHHEM COTEB CEOyeT TBaKOR IIePeKPHCTAIIM30BATh H BEICYIIIHTE MO
BAKyYMOM.

15.4 Cepnag xucnora (H,50,) KOHICHTPHPOBAHHAL, OTHOCHTCIBHAA ILIOTHOCTE 1,84,

15.5 QC-0bpasubl NpeacTaBIgIoT cOBOH YacTH OOHOIO HIH Dolce KHAKHX HEQTEIPOIYKTOB, KOTO-
phIe CTAOHIBHEI M MPEICTABUTEILHEI IS MCIIEITYEMBIX 06pasiios. QC-obpasithl MOKHO MCTIONLE30BATE IS
MPOBEPKH JOCTOBEPHOCTH TIpoIlccca HCIBITAHNA (pasmen 26).

16 KanudpoBKa U cTaHAAPTH3ANMA

16.1 B mepHble Koubel BMecTUMOcThIO 100 eM? ¢ npureproil npodkoi ssonar 0; 0,4; 0.8; 1,6; 2.4;
4.0; 8,0; 16; 24 1 32 cM® cTaHzapTHOTO pacTBopa docdara. Jo6apIsioT TAKOE KOIMIECTBO CEPHOI KHCTOTE
T000H TOIXoMIel KOHIICHTPAIMN, YTOOK OKOHYATETbHAS KOHIIEHTPAITHSI KHCTOTH TOCTE JTOBETEHUS

4
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obBeMa cMecH 1o 100 oM cocTaBIsaIa 0,25 MOJIL/L[M3. HosomaT obbeM mo 55—60 oM U B YKa3aHHOM
nopanke nobasrgior 10 ¢’ pacTBopa BaHamaTa aAMMOHHS H PacTBOpd MOIMOIATA daMMOHUS, TIIATEILHO
HEePeMIINBAIOT B MPOMEKYTKAX MEKIY To0aBKaMH. JJoBomsaT o6seM cMecH 1o 100 cM’, 3aKpHBAIOT IpH-
TEPTOH IPOOKOI M TIIATSIBEHO IIRPEMEIIHBAIOT. Jal0T BEICTOSTHCH HE MeHee 45 MHH, HO He Doiee 60 MHH
IJIS TIPOSBICHHS LBETA.

16.2 Hcronp3ya KIOBeTy pasMepoM 1 cM, yCTaHABIMBAIOT IMHY BOJHB Ha 460 HM, PerviIHpPYIOT
¢poTOMETP HA CHATHE MOKA3aHHI Ko>GhdHIeHTa TpolyckaHus 100 % mpH HyIeBoH TOYKe OTCYUETE,
YCTAHOBICHHOM 10 CTAHTAPTHOMY pacTBopy (hocdara B KaUeCcTBe peaKTHBa XOTOoCToro omnkTa. HecMmorpsa
Ha TO, ITO aDCOPOIMOHHLIE KIOBETH OORTHO ITOATOTOBICHE OTHHAKOBO, DI TydiIeH padoTH peKOMEH-
IYETCS HWCIIOIB30BAThH OBE KIOBETHI, OOHY H3 KOTOPHIX COXPAHSAIOT I peaKTHBA XOJNOCTOrO OIIHTA, a
IPYTYIO — I7s1 CTAHTAPTHEIX PACTBOPOB IWIH HCMEITYeMoro odpasna. IomyaaoT Ko3hhHITIeHTH TIPOoIyCc-
KaHHg Ha pacTBopax ¢ Maccoil docgopa 0,4; 0,8; 1,6; 2,4 1 3,2 MI, KOTOPBIE JODKHEL HAXOIUTLCS MEXKIY
90 % m 20 % nng Kaskooro 3HaYeHHS B OTICIBHOCTH.

Hoce IpoBeAeHIL H3MEPeHNA BO3BPAIIAIOTCS K KIOBETE ¢ PEaKTHBOM XOIOCTOIC OTEITA. BTO JOIKHO
nonTeepauTs 100,0 %-Hoe mponyckaHue ¢ TOTHOCTEIO 10 0,2 %. TIoBTOPSIOT CHATHE TTOKA3aHNII CTAHIAPT-
HOT'0 PACTBOPA H BO3BPAIIAIOTCA K XOMOCTOMY ONHTY. Ilomy1aioT Tpu NoKasaHud Ha KaXXIoM CTAHTAPTHOM
pacteope. Ha momymorapudMudeckod Oymare CTpOST KalHOPOBOYHEI IpadMK 3aBHCHMOCTH CPEIHErO
K02 QHITHEHTA TIPOITYCKAHUSA OT MaccH (roccopa. B pesyabpTaTe TOMKHA OBITE TONYISHA MpIMAas THHHA.

16.3 AHaTOTHYHHIM CIOCOBOM MOITOTABIHBAKT KATHOPOBOYHEE TpadHKH TIpH 460 HM 1719 KIOBET
2 M 5 cM, BEIOHpasd KOHIIEHTPAIIHNA H3 CEPHH CTAHIAPTHHIX, JAOLIAX MNOKa3aHud Mexay 20 % u 90 %.

16.4 Crpogr KamubpoBOYHEBIH rpadHK IIg KIOBSTE 5 oM NpH 1iuHe BoIHE 430 um. Ilpu 1ol mmHe
BONTHE MOIHOIeHOTHBAHATHEBOMOC(HOPHAI KICIOTA HMEET 00Mee BHICOKYIO ONTHYSCKYIO IUIOTHOCTE H
noiaydaeMas KpiBasg OyIeT MMeTh Oonee KpyToi HakiIoH. IlpeMMylliecTBa 5TOi KATHOPOBKH B 0DIACTH
BTOPOI ITMHEI BOJHLL:

1) moBHIIICHHAA YYBCTBHTCIBHOCTE B O0NACTH HU3KHX KOHILCHTPAIIHIT;

2) He3aBHCHMOS HOITBEPXKICHHE H3MSPeHHI, IPoBedeHHEX IIpH 460 HM.

COOTBETCTBHE MEKIY H3MEPCHHAMH B 00IacTH 00CHX IUIMH BOJH ABICTCA MOOTBEPRKICHHEM OTCYT-
CTBHS TIOMEX.

17 TlpoBenenne UCNbLITAHAS

17.1 K oxnaxkaeHHOMY TIOCTe pasToXeHHs obpasity B Konbe Kwempmamsg (cMm. 11.5) g0BapmgioT
BH3YATLHO TAKOE KOMHYECTBO CEPHOM KICIOTH, ITODH ITOBECTH KHCIOTHOCTH NPUOMH3HTEIBHO IO TIOI0-
BHHEI KOHIICHTPAITHH, OHIBIICH B Havase MPOIEIYphl OKHCICHHS (cM. 11.1). DTOT 3Tanm He Beerma MOXET
OBITE HeoOX0THM (CM. IpuMedanHe 1), OXIax)aaoT cogepKIMOS KOTOR 1 MCPSHOCAT ¢r0 B MEpHYIO KOIDy,
omomackupas 50 cM® BOTHI (CM. TIpHMeYaHVe 2).

MMpumeganny

1 Iocne OKHCIeHAS KHCIOTHOCTh PACTBOPA CTAHOBHUTCH KPHTHIECKOH, TAK KAK BO3HHKAOT ITOMEXH OT II0SAB-
JIEHWST OPAHKEeBO-XKEITOR OKpPACKW, 0Gpasylomeiicd B HefTpaTbHOM HMIH CIHINKOM KHcioMm pacteope. KuciotHocts,
HeodxomuMas IS MOABIEHNS KelaeMOTO [BeTA PACTBOpA, AOJLKHA ObITh B muanasone 0,2—0,3 MOJTB/,Z[M3 B pacuere
HA CepHYIO KHCTOTY. TIpH MHUHUMATBLHBIX TTOTEPAX CEPHOM KHCTOTH HA CTAIUAX JABIMICHHS PETYIHpOBAHNE KHCIOT-
HOCTH MOXET He NoTpebOoBATHCS, HO MOXET BO3HHKHYTE HEOOXOAMMOCTH BHITIAPHBAHWS CEPHON KHCITOTHL, YTOOHI
MOBECTH KUCTOTHOCTD PACTROPA A0 ONTHMATEHONR HOPMATHHOCTH.

2 TlIpy ONONTACKHBAHWN M HOGABIEHIH BOIBI B CEPHYIO KVCIOTY CIieIyeT CODMIONATh YPesBhIdaiiiyi; OCTOPOKHOCTD.
TTenecoobpasro AOGARTATE BOMY MEATICHHO, MATBIMH TIOPITHSME M0 CTEHKE KOJTOBI, KOTOPAs TOCTATOYHO OXJTAXKIEHA.

17.2 Hobasnsgior 1o 10 CMS KKIOTO M3 PACTBOPOB BAHATATA AMMOHMA W MOJIHOIATA AMMOHHS. BaxkHo
T0DABIATE 5TH PACTBOPH B YKA3aHHOM HOPSIIKE, IpHIEM TIHATENEHO TIEPEMEIINBAST B TIPOMEKYTKAX MEXKTY
T0oDaBKAMH I14 00ecTiedeHHS BOCTIPOM3BOINMOTO COCTABA KOMITIeKca. JoBomaT 0dseM cvecH mo 100 CM3,
3aKPBIBAIOT IIPHTEPTOH CTEKIIAHHOM MNPOOKOR H TINATEIBHO IEePeMEIIHBAIOT. Jal0T BLHICTOATLCS HE MEHEE
45 MuH, HO He Doxec 60 MHH IS MOLBICHUS OKpacKH. TeMieparypy 5Toro pacTBopa NOLICPKHBAIOT B
npegenax 5 °C oT TeMOeparypbl BEIIOIHEHHST KATHOPOBKH.

TIpuMmeyanue— YIandioT MOCIEAHAE CIeAbl TIEPEKHCH BOAOPOA, TOCKONBKY IS MOABISHUS MAKCHMATb-
HOM OKpPaCKH KOMILIEKCA MepeKrch BOHOpOna—sanaiil TpeGyercs oYeHb MAloe KONMYeCTRO MEPEKHCH BOIOPOIA.
IpricyrcTBiEe CaMOro Majore KOJMWIECTBA MEPEKICH BOIOPOAAa HAOMIONAIOT MO KPACHOBATO-KOPHIHEBOMY IBETV,
MOIYIaeMOMY TIPH TOGABNEHNH PEAKTHRA BAHAMNA.

B Takom cmyrae oOpasen OTOpACHIBAIOT, A 3TANl OKHCIEHHA KHCIOTOH MOBTOPSIOT HA HOBOM HCITBITYEMOM
obpasre.
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17.3 TIpu HATHIHN HEPACTBOPHUMOTO 00pasiia MOPIHI0 PACTBOPA MEPEHOCAT B MPOdHPKY Mg LeHT-
PHAOYTHPOBAHHUS, LEHTPHDYTHPYIOT €O CKOPOCThIo 1200 Mun ! B TeueHHMe 5 MUH M ICKAHTHPYIOT YHCTYIO
OTICIHBIIYIOCA KHUIKOCTh B a0COpOIHOHHYIO KIOBETY.

IHopuHio pacTBOPa MOXKHO VIAIHTH C HOMOIIBIO (DHALTPOBANLHON Naodki. IpuMenenns GHIbBTpO-
BaMBHOM OYMaru m30eralT, TaK KaK Ha HeH MOXKeT amcopbHpOBaTECS OKPAIIeHHOEe KOMIIIEKCHOE COemH-
HEHHE.

17.4 Ecmi u3BecTHA IpHUMepHAT Maccopas Jond gocgopa, To CIeIyeT BROpATh TIeHKY TAKOH TIHHE,
9T0DE KOXDhHUITHEHT TIPOITYCKAHNS HaXOo wiIcd Mexay 25 % u 50 %. JIng yMeHBINeHUS OIHOKH GoTOo-
METPHIECKOTO H3MEPEHHS CIIEIyeT MOT00PaTh TAKOE YCIOBHE, ITOOH OIIpeeIdeMEle 3HATSHHI HaX0IHIHCE
B MIpefenax yKasaHHoro quanasona. Ecam cogepxanne hocthopa HEM3BECTHO, AHATHTHK C OTIBITOM CMOKET
BH3YAILHO BHOPATL HAWIYYINYIO KIOBETY IS IPOBEICHNUST aHATH34.

Ecmn ucneITyeMEIe 0Gpasibl COHINKOM CHILHO OKPAIIMBAIOTCA OIS HEMOCPESICTBEHHOIO CHATHS
MOKA33aHHS, TO COOTBETCTBYIONIIYIO ATHKBOTY MEPEHOCAT B IPYTYIO MEPHYIO KOJIOY H pa3baBIaIoT PACTBOPOM
pPeaKTHBa XOMOCTOTO OIMEBITA, UYTOOK COXPAHHTL YCTAHOBISHHBIE KOHIICHTPAIIHH BCEX PEAKTHBOB.

HM3MmepeHna TTPoOBOIAT Mpu 460 HM, 332 HCKTIOUeHHEM YUpe3BRUARHO HH3KMX KOHNEHTpaANWH (HITKe
0,25 mr docdopa/100 cm?®), Kotopsie nposonat npu 430 am. 1Ipy cHATHH I0Ka3aHMI ¢ HOMOLIBIO DACTBOPA
peakTHBa XOIOCTOTO OINBITA PETYIHPYIOT TaThbBAHOMETD Ha KO3(M()HITHEHT TIPOIyCKaHHus, paBHEIH 100 %.
Kiopery ¢ 0Bpa3noM NOMEINAT B CBETOBYIO JOPOXKKY, CYHTHIBAKOT NPOIEHTH KO3(hhHITHEHTA TIPOIYCKa-
HuA ¢ TouHOCTEIO 0,1 % H BO3BpAallAIOTCs K PACTBOPY PEAKTHBA XOJIOCTOIO OINBITA, YTOOBI IMPOBEPHTE
HMCXOTHYID YCTAHOBKY rabBAHOMETpPA, OTKIOHEHHE IIPH 3TOM He NODKHO TpeBwmarth 0,2 %.

Ecimn AeodX0onuMo, MOBTOPHO IIPOBOIAT PETYIMPOBKY T'UIBBAHOMETPA HA KOX(PHITHCHT IIPOITyCKAa-
Hug, papHEi 100,0 %, u monrydaoT He MeHee TpeX IOKasaHHil Ha obpasnax. PacxoxIeHHS He NODKHEL
npeBenaThs 0,2 %. g onpengieHns MaccoBoi ouH docdopa 1o KaTHGPOBOIHOMY IrpadHKY HCIOIE3YIOT
cpemHeapH(METHYSCKOE 3HAYCHHE STHX ITOKa3aHHEH.

17.5 WITOTOBEIN XOIOCTOH OITHIT

HecMoTpg Ha TO, ITO PacTBOP PeaKTHBA XOIOCTOTO OIBITA MCIIONL3YIOT MPH MOITOTOBKE Kamibpo-
BOYHOTO TpahHKa, HTOTOBEI XOIOCTOH OIMEIT HEOOXOOHMO BEIIONMHHTE, HCIIOIL3Yd B KAYECTBE CTAHIAPT-
Horo obpaslla CBEeTIoe MAaclto, He comepxkaiee ¢ocdopa, TaKk KakK B 5TOM omNHTe (ocdop HOIKeH
OTCYTCTBOBATE.

18 Pacuer

18.1 Maccosyio nonw ¢ochopa P, %, BEMHCIAIOT 110 (GopMyIe

(P.- Py D100

1
1000 & ’ M

P=

rme P, — macca docopa B UCTIRITYEMOM 00pasIle, OMpeaelieHHAsT TI0 KATHOPOBOTHOMY TPA(GUKY, MT;
P, — macca docopa B HTONOBOM XOIOCTOM OIIBITE, ONPEIEICHHAS 110 KATHOPOBOYHOMY I'padiKy, MT;
D — kosdduiiueHT pa3taBIcHUT IPH HCIONIB30BAHNH ATHKBOTE (M. 17.4);
S — Macca HCIbITYyeMOoro ofpasia, I.

TPABUMETPHUYECKWH METO/]

19 Haszunavenue

19.1 06y Maccopyio momo hochopa 2 % 1unm donee (CM. IPHMeUaHNE) OTIPEIETIOT HA 0Bpa3IIax,
00paBoTAHHEIX TI0 METOTHKE OKHCISHWS KHCTOTOH (cM. pazmensr 7—11).

TMMpumeuanwue — [Ipu maccoroit none Gocdopa mernee 2 % cm. pasnensr 12—18.
20 CymHocTh MeTOAA

20.1 Ilocre OKHCICHHS OPTAHWYECKOM COCTABISMIONMICH B MCIIBEITYEMOM 00pasne W KOJMIHYECTBEHHOM
npespanmieHUN rocchopa B hochaT-HoH MOCTETHA OTICTTIOT OT MEIAIIIAX METATIOR OCAKICHUEM WX B
pacTBOpe a30THOI KHWCIOTH B BHIE MOMHOmeHIHpocdara ammMoAnsd. [locme momydeHWs aMMOHWUHHOTO
pacTeopa ocdar-unoHa ¢Gocdop 0CAKIAIOT B BHIE MATHHA-AMMOHHS (hocdara, KOTOPLIE MPOKAIMBAKT 1
MOTYIeHHEBIH MHupodocdaT MATHHST B3BEITTHBAIOT.
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21 Anmapatypa

21.]1 Brnexkrpuyeckas MydenabHas Nedb, oDeceYHBAIOAs pabouyni aHanaszon TeMnepatryp 200 "C—
1100°C u temmepatypy (1050+50) °C.

21.2 OWILTPOBANBHEI THTETE — haphopoBEle THITH BMECTUMOCTBIO 25 cM® ¢ TIOPHCTHIM THOM,
CHOCODHEIE YIEepKUBATHE METKO3EPHUCTHIH OCaToK.

22 PeakTHBbl

22.1 Tugpokcun ammonug (NH,OH) KOHIIEHTPHPOBAHHKIH, OTHOCHTETEHAS MIOTHOCTE (,90.

22.2 THapoRcHI aMMOHHS, pacTBop (3:5)

CMeIBAIT TPH 00beMa THAPOKCHIA aAMMOHHS (cM. 22.1) ¢ TATHI0 00BbEMAMH BOITH.

22.3 TuapokcHI aMMOHHS, pacTeop (1:24)

CMCIIMBAT OTHH 00LEM THIPOKCHIA aMMoHNd (cM. 22.1) ¢ 24 odneMaMH BOTIHL.

22.4 Hwurpar ammonng (NH,NO-), KpHCTAITH.

22.5 PacTBop HHTpATA AMMOHHS

PacTBopsioT 50 I HUTpaTd aMMOHMS B BOLE W JIOBOIAT 00beM 10 1 am3.

22.6 Congnas xkuciora (HCl), oTHocHTenbHAs TIOTHOCTE 1,19.

227 MaruHesneBast cMech

PactsopstioT 50 1 xopuna Maranst (MgCl,-6H,Q) u 100 r xtoprama ammonans (NH,C1) B 500 cm? Bofs,
J0GABILIOT HEMHOTO THAPOKCHIA aMMOHHS W OCTABIAIOT HA HOYb. DHIBTPYIOT, TMOJIKHCIIOT COMSTHOR
KHCIIOTOM, JIOBOIAT 00beM cMecH 1o 1 mm?.

22.8 PacTBop MHAMKATOpPA MeTHIOBOTO KpacHoro (1 r/mv?)

PactsopsioT 0,5 T MeTHI0BOTO KpacHoTo B 300 cM® criupTa (95 %-HEl STHIOBEIH WM JeHATYPHPO-
BAHHHIH CITHPT) W JOBOTIT 08heM pacTBopa no 500 o,

22.9 Asornag xucnora (HNO;), pasbasneHne 1:1

CMCIIMBAT PABHEIC 00BEMEl a30THOH KHCIOTE (OTHOCHTENBHAS TIOTHOCTE 1,42) H BOIEL

22.10 PeaktnB MommudIaTa

Pactsopsior 100 r Mommbnara ammonns ((NH,)Mo,0,,-4H,0) B 400 cv® Bonn. Hobasraior 80 e’
THIPOKCHIA aMMOHHS (OTHOCHTENBHAS TIOTHOCTE 0,90) M, ecli MOsABISIeTesT 0camok, GunbTpyioT. Cae-
wusaior 400 cM® a30THOMH KHCIOTH (OTHOCHTEILHAS INIOTHOCTE 1,42) ¢ 600 cM® Bomwl. PeakTus MonmubaaTa
AMMOHHS TOTOBAT M3 PTHX PACTBOPOBR HEMOCPEACTREHHO Mepes MPUMeHeHHEM, CMellIMBas (TIpH WHTEHCHB-
HOM MepeMelllMBAHNHA) OMWH O0LEM PACTBOPA MOTHOIATA AMMOHHS C TBYMS 0oOBeMaMH paz0aBleHHON
430THOHU KHCIOTHL.

22.11 QC-0bpasIH MpeacTARIIIOT CoDOM TacTH OTHOTO MK DoNee KUIKHX HeTeIponyKToBR, KOTO-
pBIe CTAOHIBLHEL M MPEICTABATSILHBI IS HCIIBITYEMBIX 0GpasoB. DTH QC-00pa3ibl MOXHO HCIIOIb30BATH
TS TMIPOBEPKH TOCTOBCPHOCTH MPOICCCa HCIBEITAHAA (CM. pasmea 26).

23 TIpoBeneHue UCOBITAHUA 00PA3NOB, HE COAEPKAIMEX APYrHX METAJLIOB,
KpOMe [ETOYHBIX

23.1 Konby Keexprans {(cm. 11.3) oXmak1aioT, pacTBOp MEPEHOCAT B CTAKAH BMECTHMOCTRIO 400 cM?,
a Komndy OIoJIacKHBAIOT MATCHBEKHME TOPITHIMH BOIH JO TeX IIOP, MOKa PACTBOP HE COCTABHT ITPHOITH3H-
tenpHO 100 ca®. PacTBop KHIATAT 5—10 MMH, OXILKIAIOT 00 TEMIIEPAaTyphl, OIM3KOi K KOMHATHOI, M
MeIeHHO, TIPH MOCTOSHHOM MepeMellIMBAHUHN, T0DABNIIOT THIPOKCHIT AMMOHHS (OTHOCHTENLHAS TDIOT-
HocTh 0,90) mo Tex mop, IoKa pacTBOP HE CTAHET HEHTPATBHBIM 110 METHJIOBOMY KpacHomy. PacTeop
MOAKHCIAIOT, HCHOIB3YS COILTHYIO KHCIOTY (OTHOCHTCIRHAS IUIOTHOCTE 1,19) 1 godasidiorT cire 1 oM.

23.2 Jodapngior 20 cM® MarHe3HeBoil cMecH, MEITCHHO H HEMIPEPHIBHO TICPEMEIIHBAs, H OXIIAKIAI0T
PacTBOP 10 TEMICPATYPE HIDKC KOMHATHOH B MeogHoi Oane. /l0GaBrIdgioT THIPOKCHI aMMOHHS (OTHOCH-
TenbHad IoTHOCTE (0,90), MEINIEHHO W HENPEPEIBHO MEPSMEIIHBAL 0 TeX MOP, IMOKA PACTBOP HE CTAHET
IIETOYHEIM.

IlepemenmmBanue IPONOICKAIOT 0 00pa3oBaHug OONLINCH YacTH ocagka (CM. IpAMcYaHHe 1), 3aTeM
NOTMOTHNATEIBHO BBOJISIT 5 €M THIPOKCH/IA AMMOHMS (OTHOCHATETBHAS TITOTHOCTH (0,90) M 0CTABISIOT OCATIOK
Ha HOYb IJIF OTCTAHBAHHS.

Mpumesanue — s obecueserpd GONpIEii TOTHOCTH 0OBITHO CHAYANA PEKOMEHIVETCSH 0Tpab0TaTh Ipo-
HeJypy OCAXIeHNs Ha M3BECTHEIX HeOPraHndecKiux oGpasiax.
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23.3 OursTpyIoT 9epes B3BeMIeHHEH (haphopoBLil GHIBTPOBATEHLI THIENME MEIKOH MOPHCTOCTH,
MPOMEIBAIOT PACTBOPOM THAPOKCHIA AMMOHHS (CM. 22.3) 1 cyIIAT B Teun. TUre Tk TOMENIAIOT B XOTOTHYIO
MyGeTEHYI0 TIeUb, TMOCTEeNeHHO IOBHITIAIOT TeMTIEpATYPY JO KPACHOTO KaleHWs M TPOKATHBAIT TIpH
temmepatype (1050+50) °C B Teuenne 30—40 MuH. [IpoKanruBaHHE MOBTOPAIOT 10 TOCTHXCHUS MOCTOSH-
HOro Beca.

24 TIpoBeaeHHe HCOBITAHHA 00PA3NMOB, COAECPXKAMMUX HEMETOUHbIE METAILIBI

24.1 Konby Kpenpgans (cu. 11.5) oxmakmaror, nodapingior 40—50 cM® BOIHI, OXJTAKIAIOT 10 KOMHAT-
HOH TeMIlepaTypH M (OHILTPYIOT PacTBOP dWepes3 Oe3301bHYI0 OyMary cpemHed IMOpHCToCcTH. OHIbTpaT
COBHPAIOT B KOJIOY DpIeHMeliepa BMecTHMOCTEI0 500 cM® ¢o CTeKITHHOMH MPUTEPTOI POGKOI H MIMPOKAM
roplIoM H TIDATSIBLHO OMONMACKHBAKOT Koiuby Keenbmand M GWUIETpOBaNbHYIO OyMary BOIOH, I00aBias
MPOMBIBKH K (HILTPATY, OYMAry BEIOPACHIBAIOT.

PacTBOp KMOATAT HECKONBLKO MHHYT 1 OXIAKIAIOT TO TEMIIEPATYPH, OMH3KOH K KOMHATHOIL. J{00aB-
TSTIOT THIPOKCHIT AMMOHHS (cM. 22.1) T0 TeX Mmop, MOKa pacTBOP He OVIeT HeHTPANBHEIM MO METHIOBOMY
KPacHOMY; 3aTeM J00aBIgIoT pa3dapIcHHYIO a30THYIO KHCIOTY (cM. 22.9) (D0 mepexoma IIBeTa B KPacHLII).
JoBoIsT 06BbeM pacTBopa IPHGIN3HUTENBHO 10 150 cM®, pasbaBmss WM KOHIEHTPUPYS €T0.

24.2 HobapngioT 15 T KPUCTAIOB HHUTPATA AMMOHHAI M MePeMEITHBAIOT COMEPKIMOe KOMOK KpPyTo-
BHIMH IBIDKEHUSMH N0 pacTBopeHHs. Perymupylor Temmeparypy mo 35 “C—40 °C u mobasmsior 240 om?®
CBEKEIPHUTOTOBIICHHOTO peakTHBA Monudmarta. Koaby 3akpHBaOT IpOo0KOH, SHEPIHIHO BCTPAXHBAIOT
4—6 MHH, TAIOT OTCTOATRLCSA He MeHee 2 | HIH OCTABIIIOT Ha HOYb. PacTBop (hHIBTPYIOT Yepes Oe330IBHYI0
GHUIBTPOBATBHYIO OYMATY cpeTHe# MopHcTOCTH. (CaloK TPOMBIBAIOT PACTBOPOM HHTPATA AMMOHII.
(He cremyeT THITATRC TIEPEHECTH BeCh OCATOK M3 KOMOH Ha OYMATY, cOXpaHssd Kondy ¢ OCcTABIIMMCS HA
CTEHKAX OCATKOM NI mocaemyioneii obpadotkn). Ocamok obpabaTRBAIOT HECKOMBKO DPA3 PACTBOPOM JIIST
MPOMBIBKH, IIPH 3TOM CJICIAT 34 TEM, YTOOR MOTOK PACTBOPA WA IIPOMEIBKH HE MOTHUMAJICH BEILIC Kpas
OyMAarm B BOPOHKE, TAK KaK 0CATOK MMEeT TEHICHIIHIO K CITOM3aAHMIO.

24.3 YucrHil cTakaH BMecTHMOCThIO 400 cM? HOMeIIAIoT 1101 BODOHKY H PACTBOPSIIOT OCAI0K, CMEIBAS
€ro vepes OYMATY B CTAKaAH ¢ TIOMOITBIO PACTBOPA THAPOKCHIA aMMOHMS (cM. 22.2). JIng pacTBOpeHHs
moB0To ocaNKa, ocTaplierocd B Koube (cM. 24.2), 10BARIAOT HeGOMBINOe KOMHIECTRBO THIPOKCHTA aMMO-
HHUI H CIHBAIOT 3TOT PACTBOD 4depes (PMUIBTPOBATLHYIO OyMary. Komdy, BOpoHKY M OYMAXKHEI (DHILETD
qeTHIpE pa3a MPOMEBIBAIOT TOPSUEH BOTOM, OMH pa3 THAPOKCHIOM aMMOHNS (cM. 22.2) W OTHH pa3 cHoBA
Bonoil. Ocalnok, ocTaBLIMiicd Ha ByMmare, OTOPAcHBAIOT. PacTBOp yIapupaloT 10 obbema 90—100 o’
TMOTKHCIIIOT COMTHOM KHCI0TON 1 nobarmstioT eme 1 eM’. Ocamok MoIMbaeHOTH(pochaTa, KOTOPEIH MOXKeT
MOSBHTECA B 3TOT MOMEHT, HE YIHMTHIBAIOT.

24.4 BpozmsT 20 cM® MaTHe3He BOH CMecH, MeITeHHO MepeMellBasT COIEPKIMOE, PACTBOP OXTAKIAIOT
B JICISHOH 0aHe 10 TeMIISPaTYPhl HAKE KOMHATHOH. MeIeHHO M HENPEPRBHO IIePeMEIIHBas, T00aBILIOT
THIPOKCHI aMMOHHS (cM. 22.1) J0 Tex TMop, TMOKAa PACTBOP He CTAHET WMeMOUHBIM. IlepemelnBaHme
MPOIOJIKAIOT 10 00pA30BaHUA OCHOBHOH YacTH ocajka (cM. MpHMcdaHme K 19.1). 3areM IOMOMTHUTSILHO
BROJST 5 cM° THIPOKCHIA AMMOHMSA (cM. 22.2). OCTARIAIOT HA HOUL TN OTCTAWBAHMS.

24.5 OUIETPYIOT Yepe3 B3BCUICHHEH (hapdopoBLi GIILTPOBANLHELH THTCTE (MCIIKOH MOPHCTOCTH),
MPOMBEIBAIOT THIPOKCHIOM aMMOHHS (cM. 22.3) B BEICYIIMBAIOT B MedH. THTeNs TMOMEIIAIOT B XOJIOTHYIO
MY(QEIBHYK) II6Yb, MOCTEIICHHO IIOBBILIAKT TEMIICDATYPY OO KPACHOIO KAICHHS H NPOKAIHBAKT IIPH
temieparype (1050+50) °C B tegenme 30—40 vuH. IIpoKaTuBaHHe HOBTOPSIOT 10 TOCTHXCHHS ITOCTOSH-
HOIO Beca.

25 Pacyer

25.1 Maccosyrw gomo ¢ocdopa P, %, BEIHCISIOT 110 hopMyIe

P, x27.84
P= —
rme P, — macca mupodocdata MarHus, T;

W — macca obpasia, T.
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26 Kontpoas gauectBa (QC)

26.1 JTocToBEpHOCTE PE3YIBTATOB HCILITAHHS, MMOIYIEHHBIX HA NCIIOAB3YeMOM 000PYIOBAHUH, TIOT-
TBePKIAKT, aHAMH3HPYS QC-obpasnw (eM. 10.5, 15.5 u 22.11).

26.1.1 Ecmnm nmpotokoner QC/rapanTus KadecTba QA, OLUTH IMOITOTOBICHE HA OCHOBC TIPHBCICHHOMN
MIPOICTYPH UCITEITAHWI H UCHHTATENEHOTO 000PYIOBAHMS, TO MX MOXHO MCIIONIB30BATh I MTOTTBEPKIC-
HHSI HATEKHOCTH PE3VIBTATOB HCIBITAHM.

26.1.2 Ecmm nportokor C/QA He OB ITOITOTOBICH Ha OCHOBC OMMACAHHOH IPOICIYyPE HCITHITAHHIA,
TO CIEIyeT MCIOIB30BATE IIPIIOXKCHHE A.

27 1lpenu3sHOHHOCTh H cMelleHde (OTKIOHEHHE)

27.1 HewmsBecTHO, OBINA TH MOMYIeHA TIPEe3HOHHOCTE JAHHEIX METOIOB HCIIKITAHHA B COOTBETCTBHH
C COBPEMEHHEIMH MPHHATHIMH B HACTOSAIICE BPEMS PYKOBOICTBAMH.

27.2 TIpenmM3MOHHOCTE METOIOB MOMYISHA CTATHCTHISCKAM HCCISIOBAHHEM MEKTabopaTOPHEIX pe-
3YIbTATOB WCIEITAHMIA.

27.2.1 IloBTopAeMOCTE (CXOOMMOCTE) Pe3YILTATOB HCIIEITAHHH

Pacxoxmenne Me:KIy ITOCTETOBATENBHBIMH PE3YIBTATAMN WCIBITAHHS, TTOTYICHHEMHA OTHHM H TeM
K€ 0IICPATOPOM MPH UCIIONBE30BAHMH OTHOH 1 TOH K¢ alIapaTrypel IPH HOCTOSHAO ICHCTBYIONIHX YCIOBHAX
Ha HICHTHYHOM HCCICIYEMOM MAaTEpPHANC B TCYCHHE MTHTCILHOIO BPEMCHH MPH HOPMATBEHOH H IIPABHIE-
HOM SKCIUIYATAllHH METOHa MCIBITAHHS, He JOCKHO MPEBHIIATEL 3HAYEHHT, IPHBENeHHEIE HA PHCYHKAX |
u 2, Donee 94eM B OTHOM CIIy9ac M3 OBaIMaTH.

1,0

o]

0,01 -

=]

MoeToprieMocTk {CXoAMMOCTE), %

0,001 7

Lt

2

0,0001

2 4 88 2 4 68 2 4 68 2 468 2 4 68

0,0001 0,001 0,01 0,1 1,0 10
Maccoean aons docgopa, %

Pucyrnok 1 — TloTopsieMOCTh (CXOAMMOCTR) (BOTOMETPHIECKOTO METOA
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Maccopas gons gocopa, %

Pucyrok 2 — TlopropseMocTs (CXOOMMOCTD) IPABHMMETPITIECKOr0 METOIA

27.2.2 BocnpoH3BOTUMOCTE PE3YILTATOB MCIIBEITAHHI

PacxoxieHre MeXIy TBYMA eTHHHYHRIMH M HE3aBHCHMBIMH De3YIThTATAMHA, TIOMYIeHHBIMH PasiAd-
HBIMH OIEPATOPAMH B PA3HHIX J1a00PATOPHAX HE HACHTHYHOM MCCICIYEMOM MATCPHAINE TIPH HOPMAJIbHOMH
W TIPABMIBHOM SKCIDTYATAITMH METOMA WCTIRITAHHL, He JOIKHO MPeBHIINATE 3HAUYEHHWS, NMPHBeIeHHEE Ha
pHUcyHKax 3 u 4, Dosee UeM B OTHOM CIyYae M3 TBaIIIATH.

1,0

BocnponzeogumocTs, %
e
2

iSS

00001 2 4 68 2 4 68 2 4 68 2 468 2 4 68

0,0001 0,001 0, 01 1,0 10
Maccoeas gons cocdopa, %

Pucyrnok 3 — BocnpoussoauMocTh OTOMETPHYSCKOIO METOAE
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Prcyrok 4 — BocmpoM3BONHMOCTS TPABHMETPHIECKOIO MeTONA

27.3 CMemende (0TKIOHCHHE)
OTKIOHCHHE TAHHKX METOTOB MCITHITAHAA OTPEICTHTE HEBO3MOXKHO, TAK KAK HET COOTBETCTBYIONIHX
CTAHIAPTHEIX 0OPA3IOB ¢ M3BECTHLIM colepXaHueM docdopa B XXKHUIKHY HEDTAHLIX YITIEBOIOPOIAX.

TIPMIOXEHHE A
(cupapouroe)

KOHTpOJIb KaiyecTsa

Al Arannsupys QC-o0pasel], NOOTEEPKAAOT HANEKHOCTE paboTsl O0OPYIOBAHNA W MPOLEAYPY MCIIBITAHIS.

A.2 Tlepen nposepkoii npouecca H3MepeHH S MONL30BATEN0 METONA HEOOX0IIIMO ONIPEIEINTE CPEeIHEE 3HAYCHIE
W TpaHmIHble 3Hagerns mia QC-obpasma [4], [5], [6].

A3 JIns moaTBEpKACHWS CTATHCTHYECKOH MOAKOHTPONBHOCTH TIpolecca ucnbranug [4], [5], [0] reoGxoanmo
obpaboTtaTte peaynerarel QC ¢ WCMONE30BAHWEM KOHTPOJBHBIX KAPT WIH JPYIMX CTATHCTHYECKH 3KBHBATICHTHBIX
npouenyp. JoGele BHMAMAIMNE KOHTPOTBHBIE AAHHEBIE OOYCIOBIMBAIT HEOOXOAMMOCTE HCCIENOBAHNS OCHOBHOR
(OCHOBHBIX) TPWYUHEL (MPUYKH). Pe3ynbTaThl HCCICAOBAHNA MOTYT, HO He OGA3aTeNbHO, YKA3BIBATH HA MPOBEACHUE
MOBTOPHOI KATHOpOBRKH NpHbopa.

A4 Tlpm oTcyTcTBAM OmpeneneHHbX Tpebosanmii gactota wcnbrranna QO 3aBUCHT OT AEMOHCTPHpYeMOit
CTabYIILHOCTH MPOLecca UCTIBITaHNS | TpeboBaHmil noTpebuTes.

Anamis QC-obpasra 06BMHO BLITIONTHAOT KK pas B fAeds MCnbimadis [6]. TIpi moBcenHeBHOM aHATN3e
GonbIoro KomgecTsa oopasnos vactory QC cnenyer yeenawth, OnHAKO, eCTH OUEBHIHO, YTO HCTIBITAHNE HAXOIMUTCH
MOJ CTATHCTAIECKIM KOHTPOJEM, TacToTy Henerarrs QC MOXHO yMeHbImTE. i 0GecieTe s KaTecTsa Moyda-
€MBIX PEe3Y/IbTATOB HCIIBITAHNH HeoOX0ANMO KOHTPOINPOBATE [IOKA3ATETH IPEU3HOHHOCTH, IIOIVICHHEIE TIPH AHAIH3E
QC-o0pa3stios.

A.5 Twun ucnsrrsiBaemoro QC-o6pasna gomxkeH ObITh (M0 BO3MOXHOCTH) MPeCTABNTEIHEHBIM.

Ha npenronaraeMerii Nepros IPHMEHEHHS B HATIMYWH JOJKHO OHITE NOCTATOTHOE KompaecTeo QC-obpasnos,
KOTOPBIE JOJKHEL OBITh OJHOPOAHBIMH ¥ CTAOHIBHBIME B YCJIOBHSX XPaHEHHWS.

11
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ITPMUIOXKEHHWE b
(cripasoTrOE)

Tpedopanus 0e30NACHOCTH

B.l BroT craHmapT BKIIOYAET WCIIONL30BAHFE OMACHBIX MATEPHANOB, Ormeparmii u obopynosanms. B mem me
TIPEIYCMOTPEHO PACCMOTPEHIE BCEX TIPOGIEM TEXHUKH Ge30MACHOCTH, CBA3ANAEIX ¢ ero uenonbiopanem. CooTser-
CTBYION(HE MEPONPHIATHSA 10 TEXHHKE GE30NACHOCTH H OXPAHEe 3MOPOBBA YCTAHABIHBACT [IOJIB30BATENb.

Hawmbonee omacHble peakTHBEL, MPHMEHIEMbIE B CTAHIAPTE, — MEPEKICh BOMOPOIA, a30THAS KICIOTA, CepHast
KHCITOTA.

KoHTeATprpoBaHHbIe PACTBOPEI 3THX BEIIECTB BHICOKOTOKCHIHEL W SIBIAIOTCA CHITBHBIME OKHCITHTEITSIMIL.

IIPIIOXKEHHE B
(obszarenvHOE)

Hepeqeﬂb HOPMATHBHBLIX NOKYMCHTOB, IPUMECHACMBIX B HACTOAIMIEM CTaHnaapTe

[1] ASTM D 1193 Crenndikaiinsg Ha peakTHBHYIO BOOY

[2] ASTM D 4057 PykopoacTeO nO py4HOMY 0TOOpY npobd HedTH U HeGTeNPOOyKTOB

[3] ASTM D 4177 PykoBOACTBO MO aBTOMATHYECKOMY OTOOPY NMpo6 HedTH M HEQTENPOIYKTOB

[4] ASTM D 6299 PykoBOACTBO MO TPHMEHEHHID CTATHCTHYECKHUX TIPHEMOB T KAYECTBEHHONH ONEHKH PAGOTHI
CHCTEMBI AHATATHICCKOTO H3MEPEHIS

[3] ASTM MNL 7 PyKOBOACTBO TO TIPEJCTARIEHWIO AHAN3A JAHHBIX KOHTPOJILHOH AUATPAMMEL, 6-¢ W37aHne

[6] TQA B HCHBITATENHHEIX JIAGOpATOPHAX HedTH ¥ CMA30YTHEIX MaTepranros. B Hammann B mrab-ksaprripe ASTM

YIK 621.892:543.06:006.354 OKC 75.160.20 b99 OKCTY 0209

KioueBbie coBa: npHcanky, rpaBEMeTpPHYSCKIE, CMa30IHbIe Macna, dGocdop, hoToOMeTpHISCKHIH
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