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HacTosmnmii cTagmapT yeTaHABIUBAET IOTEHITHOMETPUICCKIH 1 KYTOHOMETPHUIECKHIT METOIKI OTIPE -
JIeIIEHII YTIepoIa B MeTAUTHIEeCKOM BOIb(ppaMe, BOTKppaMOBOM aHTHIPMIAE, TapaBoikppaMaTe aMMOHNI
" BoNnbdpamMoBoii KicioTe (IIpu MaccoBoil mone yriaepona ot 0,0005 1o 0.3 %).

1. OBIIHUE TPEBOBAHHA

1.1. Obmme TpebGoBaHuAd K MeTOomaM aHaausa — o I'OCT 29103,

2. HOTEHITMOMETPHYECKHI METO/I OIPEJAEJIEHUS YIVIEPOJIA

21, CymHoOCTL MeToOTA

MeTtom OCHOBAH HAa CXHTAHHH AHATH3APYeMOTro oOpaslla B TOKe KHCIOPOAA B TPYOUaToi Iedd mpH
1250—1350 °C ¢ nocneayioniM DOMMOUIcHHEM o0pasyiolielicd IBYOKHCH YITIEPOIA PACTBOPOM RISKTPOIHTA.

VINleKHCIBIH Ta3, MOIMIOINAsgch ICKTPOIHTOM, m3McHseT pH pacTBopa M TeM caMbIM H3MCHSCT
MMOTCHITHAJ RICKTPOIOB, Iajlce 2ICKTPOIIT TUTPYIOT PACTBOPOM THIPATa OKHUCH OapH J0 MepBOHAYANLHOIO
s3HauyeHud pH (9,7—10).

{(MzMenennada penaknmsa, M3m. Ne 1).

22. AnmmaparTtypa, PEAaKTHUBH H f J 4
pacTBOpPH

VYeTaHOBKA IS ONPSIOCICHUSA CcONEPXKAaHHNA YIICPOoaa,
MpUBeIcHHAI HA YepTexke, COCTONT U3 GaimoHa ] ¢ pexyKI-
OHHHIM BeHTHIeM H KHcnopomoMm (I'OCT 5583); poramerpa
Tuma PC-3J1 unu PM-A 2; cKI9HKH 3 ¢ acKapuTOM, 3arpysoda- 7
HOTO 3aTBOpa 4, IBYXTPyOUaTOil me9d 5 ¢ CCIMTOBEIMH Harpe-
BaTcIgMH, oOOccIeYnBaOINUMu  Harpes go  (1300+20) °C;
MNBUICBOTO (PIIILTPA ¢, KaILUISPHOTO APocceis 7; CKIIHKH &, 15
HAMOJIHCHHOM TPaHYJIHPOBAHHOH JABYOKHCBHIO MAapTraHIa; ]/
SNCKTPONUTHICCKOH sSYcHKH 9, Memankud [0, 2iIeKTpOmHON w
cucteMbl /1, kanensHunbl 12 mus BBoJA B STUEHKY THTPAHTA; ‘I: g
aNeKkTpoMoTopa 13; GlopeTku 14 BMecTHMOCTBIO 10—25 enm’; L L v
MAarHUTHOro KimamaHa 15 pH-smerpa 16 tuma pH-340 wm fg/ 17 fﬁ/
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pH-121; HopManbHOrO 2AeMeHTa 17, 010Ka aBroMarndecKoro
turpoBanns 18 (BAT-15, BAT-12JIM). 1yu
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IIpuMeuvan e Bumecro OropeTkn {4, MATHUTHOTO KiIalaHa /5 MOXHO I3/ICH0J'IB30B&TB ABTOMATHUECKYIO
OropeTKy — nosatop b-701. DIeKTponHTHIECKYIO quﬁl?f 9 BMecTUMOCTBI0 200 ¢M™ MOXKHO 3aMEHUTHL COCYIOM C
TOPUCTEIM (GUILETPOM Ne 2 miH 3 BMecTHMOCTBIO 100 cMm”.
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JlomyckaeTcsa HCIOML30BATh AaHATH3ATOp, 00ecIIeUnBAIOIINii TOTHOCTE He HIDKE VKA3aHHOI B CTaH-
Japre.

HopManpHBIH 2IeMeHT TOAKIIOUAIOT B clydac HcOoiab3soBanud pH-meTpa pH-340 u BAT-12JIM.

Mapraunen ceprokHcabiii 1o I'OCT 433,

Ammmak mo I'OCT 3760.

T'panynnpoBaHHasg ABYOKHMCH Mapramna: 200 T cepHOKHCIOTe MAPTAHIE@ pacTBOpAT B 2500 om?
ropsieii BOAEL, 3aTeM B pacTBOP MpUOaBIAIoT 25 cM® aMMHaka; godasisor 1000 ev? 22,5 % -noro pacrsopa
HAACEPHOKHCIOTO AMMOHHA H CMECh KHIITAT B TeucHue 10 MuH. Bo BpeMs KMIICHAS NPUOABIAIOT aMMHAK
JO MESNOYHOH peaklM|, IIOCJe 9€r0 PacTBOP BHEUICPXUBAIOT OO MOJHOTO BREIICICHHS OCATKAa JIBYOKHCH
Mapranma. Ocagok oT(pHILTPOBHIBAIOT, IPOMBIBAIOT H cyiIaT npu 110 °C.

AcKapur.

H3BecTh HATpOHHAS.

AmMmvoHmIit HagcepHoKucHwIi mo TOCT 20478, 22,5 %-HuIi pacTBOp.

Jlomouku dapdoposne JIC-2, JIC-4 no I'OCT 9147.

TpyOKH OTHEYIIOPHEE MYIIHTOKpPEMHE3eMICTHE BHYTPeHHANM THAMETpOM 20—21 MM.

Kamii xmopuctsiii mo TOCT 4234, HacHIeHHBI pacTBop.

bapuii xnopucthiii mo T'OCT 4108, pactBop »iekrponuTa: 10 r xmopHcToro OapHus pacTBOPAIOT B
1000 cM? IUCTHAIMPOBAHHON BOAK H K TONYYEeHHOMY pacTBopy IpraiBaioT 10 cM® THIOBOTO cIHpTA.

Bapua rugpat okucu no TOCT 4107, HackIIeHHBI pacTBop: THAPAT OKUCH Oapisl pacTBOPSIOT B
JHUCTIJUTHPOBAHHOI BoAC (TIpeaABAPHTSALHO IIPOKHIIIYCHHOM B TCUCHNC 2 9 H OXJIAXKICHHOH 10 KOMHATHOIM
Temneparypsl). TlomydeHHEIH pacTBop pa3z0amssioT B 30 pa3. PacTBop XpaHgar B OYTHITIX, CHAOXKEHHEBIX
TPYOKAMH ¢ HAaTPOHHOI M3BECTHIO.

CroupT »THAOBHI pekTrHUKoBaHHHI TexHmaeckuii mo TOCT 18300.

Cranmaptable obpasibl KaTteropud I'CO, OCO, COII, B KOTOPHIX colepXKaHHe KOMIIOHEHTAa He
OTIIHYACTCA OT AHAIH3HPYSMOTO QoJIee 4eM B IBa pasa.

(UzMenennas penaknms, Mam. Ne 1),

23. MloarToTOBKAa K aAaHaAIHU3Y

K semogy pH-MeTpa HDOIKIIOUAIT ONOK ABTOMATHUECKOTO THTPOBAHHA dUepe3 IOCHETOBATEILHO
BKJIIOYCHHBIH HOpMAalbHEIN 271eMenT. HactpauBaoT pH-MeTp u OJIOK aBTOMAaTHYECKOrO TUTPOBAHUA IIO
OPHIATAEMEIM HHCTPYKITHAIM K STHM IpPHOOpAaM.

DIRKTPOTHYIO CUCTeMY HacTpaHpaloT 1o OydepHomy pacteopy pH 9,18—9,22 (bukcananx 0,01M
pacTBopa TeTpabOPHOKUCIOTO KAaJis).

DapdopoBie JIOTOYKH IPOKAIHBAIOT B TOKE KHcAOpoaa npu 1280 °C B TedeHue 3 MUH,

DIeKTPOMUTHYECKYIO SUElKY 3aloNHI0T »nekrtponuroM 200 cM3, a B ciayuae g4Yeiiki ¢ MOpUCTOM
reperopogkoi 100 ca’.

YeTaHABIHMBAIOT pacxon Kucnopoma 700 em® B 1 MuH. BrmouaioT BAT Ha THTpoBaHHe U 10BOIAT pH
ao 10,

Cxurast 3—4 HaBeCcKH cTaHZAPTHOrO 00pasla, YCTAHABIMBAIOT THTP T'AAPATa OKMCH OapHs.

O06pa31sl BolbhpaMoBOLll KHCIOTH MPOKANHBAIOT B TeucHIE 4 4 ipu (650+10) °C mo BonndpaMoBOro
AHTUAPHAA.

O6pas1el mapasoakdparMara aMMOHHI MEPEBOAAT B BOIKPPAMOBHIIT AHTHAPHA, IPOKATUBAHHEM TIPH
(650£10) °C & Tegenue 1,5 4.

BonbgpaMOBHIH aHTHAPHI CKUTAIOT B TOKE KHUCAOPOoIa 03 MpeaBapuTeabHOI 00paboTKH.

OO6pasmel  METAINIMIECKOTO  BOMh(paMa OIHINAKT OT BO3MOXHOTO 3arpg3HeHHSI, MPOMEIBAS B
5—10 cm® compra.

24, llpoBeageHHe aHadTH3a

B 3aBHCHMOCTH OT MAacCOBOI MOIH VIIepoAa B AaHATH3NPYeMOH Mpobe OepyT pasTMIHLEIE HABECKHI B
COOTBETCTBHH ¢ TadII. 1.

1IpoganeHHYIO NOTOYKY ¢ HABSCKOH aHAIH3UPYSMON IIPOOH MOMEIIAKT B TPYOKY Ul CXKHTAHUSA,
3aKpHBAIOT 3aTBOP H BKIIOYAKOT 010K ABTOMATHYSCKOTO TUTPOBAHHMI HA THTPOBAHHE.

OKoHYIaHHE aHATH3a (PHKCHpYeTcd OIOKOM aBTOMATHYECKOTO TUTPOBAHHA H MO OIOPETKE OTCUHTHI-
BacTcd KOJIMICCTBO PAcTBOPA THApATa OKHCH 0apid, H3pAcXOoJM0BAHHOTO HA THUTPOBAHHE.

CXHrange CTaHAAPTHOTO 00pasia I YCTAHOBJICHHA TUTPA MPOBOIAT IOCIE KAXION IIMTOH IpoaHa-
TH3HPOBAHHON TIPOOHI.



Taonwuma 1

Maccosas nons yorepona, % Macca HaBeckH, T
Or 0,0005 go 0,001 2,00
Ce. 0,001 » 0,005 1,00
» 0,005 » 0,05 0,30
» 0,05 » 0,5 0,25

25.006paboTKa pe3yaAbBTAaToOB
2.5.1. Maccopyio gomnio yriepoaa (X) B TIpoIeHTaX BEMHCIIIOT Mo hopMyIe
y - F T 100
Fi] ’
rme  F— obweM pacTBopa THApara oKHcH OapHs, M3pacXoJOBaHHBIM Ha THTPOBAHME AHATH3IHNPYEMOTO
pacTBopa, cM”;
V, — obbem paCTBopa3 THIPATa OKUCH Oapusl, M3pAcXOMOBAHHEIN HA THTPOBAHWE PACTBOPA B KOHTPONb-
HOM OTIBITE, CM;
7 — TuTp pacTBOpa THIpaTa OKICH OapHsl, BHPAXCHHEII B I/cM° VITepoa;
# — Macca HABECKH, T.
2.5.2. AOCCONIOTHEIE OITYCKACMEBIE PACXOXIECHUS Pe3yIETATOB TPEX MApaAIIeThHEIX OTIpeAcIeHHI TIpH
JOBEPUTENLHON BeposaTHOCTH P = (0,95 He MOMXHE MPEeBHINAThL 3HAYCHUH BEITHYNH, YKA3AHHEIX B Ta0m. 2.

Tadonuma 2

Maccosas fons yriepona, % ADCOMOTHOE JOTIYCKAEMOE pacxoxieHue, %

Ot 0,0005 mo 0,001 0,0003
Cs. 0,001 » 0,003 0,0004

» 0,003 » 0,01 0,001

» 0,01 » 0,03 0,002

» 0,03 » 0,1 0,004

» 0,1 » 0,3 0,015

» 0,3 » 0,5 0,025

(UsMenennas penakmus, sm. Ne 1),

3. KVIOHOMETPHYECKHH METOJI OIPEJAEIEHUA VIJIEPOIA

3. CymHOCTDb METOTA

MeTton ocHOBaH HAa CXXWUTAHWH aHATM3UPYeMOTO o0pasiia B TOKe KHUCAOpoAa B TPYyOUaTOM Meun TpH
1200—1250 °C ¢ nocneayiomnuM DOrIO0EHHEM 00pasyioleHesa ABYOKHCH YIIIEPOJA PACTBOPOM 2ICKTPO-
uTA.

3aTeM MEKTPONUT 3NCKTPOIU3YETCS I BOCCTAHOBICHUS HcXoaHoro pH, 1 mo KonwdecTBy m3pac-
XOMOBAaHHOTO 3ICKTPUYCCTBA B IIPOIECCE BICKTPOM3a H3MEPSIOT COACPXaHUEe yriepona.

32. AnmapaTtypa, peakKTHBH, pacTBOpPH

Kynmonomerpuueckuii ananmsatop AH-7560 mim n060ro Apyroro THMOA IS JAHHONO JHAIIA30HA
OIpEIeICHUA CONCPXKAHUS YTIICPOIA.

Tleur compoTHBIeHN, obecTieurBaInas Harpes g0 (1300+20) °C.

bannon ¢ peIyKIHOHHBIM BeHTHIIEM ¢ KHcaopogoM o I'OCT 3583,

Jomoukn dapdoposrie JIC-2 u JIC-4 mo TOCT 9147.

TpyOKH OTHEYIIOPHEE MYIIHTOKpPEMHE3eMICTHE BHYTPeHHANM THAMETpOM 20—21 MM.

CHoupT 5THIOBBIA peKTHU(pUKOBaHHBIN TexHudeckuii o I'OCT 18300,

Crangaptable obpasiibl Kateropun I'CO, OCQ, COII, B KOTOPHIX cOIcpXKaHHE KOMIOHEHTAa He
OTNHYAcTCA OT aHANMH3HPYeMOoTo OoJee 4eM B ABa pasa.

{(MzMenennada penaknmsa, M3m. Ne 1).



33 IloaroToBKa K aHAIHU3Y

@apdopoBHEe TOTOYKH MPOKANHBAIOT B TOKe KUcaopoaa npu 1280 °C B TedeHMe 3 MHH.

Bxinouaior ananmusarop B ceThb M HacTpaupaoT. Kaaubpyior aHaamsaTop 110 CTaHIapTHREIM 00pasiamM.

O06pa3s1sl BoNbdpaMoBoil KHCIOTH 00C3BOXHUBAIOT U MPOKATHBAIOT B TeucHIE 4 9 mpu (650+10) °C
IO BOIB(PPAMOBOTO AHTHAPHIA.

O06pas1el napaBoabdpaMara aMMOHHS MEPEBOIAT B BONB(MPAMOBHI aHTHAPHA, IPOKATHBAHUEM IPH
(630x10) °C B TeucHuCe 1,5 9.

BoabdpaMoBBIil aHrMIpHA, CKUIalOT B TOKE KHCIOPOAa 0¢3 IPeABAPHTEIILHOH 00paboTKH.

OO0pasIbl MeTaNIMIECKOTO BONLppaMa OYHINAIOT OT BO3MOXHOIO 3arpsS3HEHIs, MPOMBIBAs B
5—10 cm?® compra.

34 IlpoBedeHHMe aHAaITH3A

B 3aBHCEMOCTH OT MACCOBOMH JOMH YITICPOIA B aHAIHM3HPYeMoil Ipode OcpyT pasiHIHBIC HABCCKI B
COOTBETCTBHM ¢ Tadl. 1.

Jlomo4yKy ¢ HOOrOTOBICHHOH Ipo0oli IMOMEMIAIOT B TPYOKY OIS CXKHraHHsd, 3aKpHIBAIOT 3aTBOpP H
BKIIIOYAIOT IPHOOP Ha THTPOBAHHE.

{(MzMenennada penaknmsa, M3m. Ne 1).

35 006paboTKa pe3vaIbLTAaTOB

3.5.1. MaccoBas Joag yriaepoga B IPOICHTAX 3a BEMETOM COAEPKAHHUS VITIepoda, HAHIeHHOTO B
KOHTPOJILHOM OIKTE, COOTBETCTBYET ITOKA3aHIIO IHppoBoro Tadio npudopa.

3.5.2. AGCOMOTHHIE TOITYCKAeMEIC PACXOXACHUS Pe3yIbTATOB MapaIeIbHBIX ONpeaeIeHI IpH J0-
BEpHTENIBHON BeposgTHOCTH P = 0,95 He MOJDKHBI IIPEBHIINATE 3HAYCHUIT BEJIMYIH, YKA3aHHBIX B Ta0mI. 2.

(UzMenennada penaknmsa, Msm. Ne 1),

3.5.3. MeTod IpUMEHSIOT IPH Pa3HOIACHH B OLCHKES KadecTBa BOJb(paMa.
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