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Hacroammin CraHoapT yCTAHABIAMBAECT METOIBLI OIPEACIACHHA OKUCH ATIOMHUHUS B MATECPHAIAX U
U3ICTUSX OTHEYIMOPHBIX HIUPKOHHUMCOACPXKALIUX, (DOTOMETPUUCCKUNA METOM, ONPEACIICHHUS OKMCH ATIOMUHU A
¢ xpomasypoaoM C (nmpu MaccoBoM noje okucu amoMuHusg oT 0,5 1o 3 %); KOMIUIEKCOHOMETPUUECKUI
METO/I ONPEeAcICcHUS OKUCH ATIOMHUHHUS B IIMPKOHUCTBIX OTHEYIIOPax (IIpH MacCOBOM I0JI€ OKUCH AJTIOMUHHUS
oT 1 1o 30 %) U KOMIUIEKCOHOMETPUUECKHUIT METO/I, ONpeacAeHUs OKUCHU ATIOMUHMUS (ITPH MAacCOBOM J10J1e
OKUCH AJTIOMUHUA 10 95 %).

Crangapt cooTBeTcTBYeT CT CHOB 4428—83 B 4aCTH KOMIUIEKCOHOMETPHUUECKOIO METOAA OIPEIACIIC -
HUSI OKHCU QJIIOMHUHHUS B OTHEYIMOPHBIX MAaTEpHUAIaX M U3OCIUIX U3 HUX ¢ MACCOBOM JOJIEM ITBYOKMCHU
HUPKOHUA 10 65 % (xpoMe 0amIiesIeuTOBBIX).

(U3menennaa pesakmys, M3m. Ne 1),

1. ObHIUE TPEBOBAHUA

1.1. O60wmume TpedoBanud K MeTogaM aHanusa — o 'OCT 13997.0.

2. ®OTOMETPUYECKHNIA METO/]I OITPEJAEJEHUSA OKUCH ATIOMUHUSA

2.1. CymHoCTbh METOAA

MeTon, OCHOBAaH Ha OTACIACHUM ATIOMHMHMSA OT HMPKOHHUA (rapHMs), TUTAHA M XKeJe3a 00pabOTKOM
pacTBOpA IIEJIOYBIO, MEPEBEICHUEM AJIOMUHUA B AMIOMUHAT U (POTOMETPHUYECKOM OIPEACICHUM B BHIE
OKPALLEHHOI0 KOMIUIEKCHOIO COSIUHEHHU ¢ XpOoMas3ypooM C.

2.2. Anmmapatypa, pPeaKTHBbI H PACTBOPbBI

DorornekTpokoopuMeTp THIIA KMOK-2 u apyrue, odecrieunBaronye TpeOyeMyr0 TOYHOCTb U3MEPECHMUA.

Kucaora congnadga nmo I'OCT 3118, pasoasiaeHHada 1:1 u 1:3 ¥ pacTBOpBI MOJAPHON KOHLUCHTPALIMU
SKBUBAJICHTA COMAHON KUCAOTH 0,25 1 0,5 Monb/am>.

Hatpust runpookucsk no 'OCT 4328, x.4., pactBop ¢ MaccoBoit gonaeit 10 %, xpaHAT B MOAUSTHIIE-
HOBOM COCVY/JE.

Kucnora ykcycHast o 'OCT 61, pacTBop MO pHOI KOHLUEHTPALMH SKBUBAJICHTA YKCYCHOM KUCIOTHI
0,2 Mob/IM°.

Hatpuit ykcycHoOKucabid 3-BoaHsbii mo 'OCT 199.

PactBop OydepHblii auetatHeli ¢ pH 5,4—5,6: 49 1 YKCYCHOKHMCAOrO HATPHUSI PacTBOPAIOT B BOIE,
no6asasor 200 cM3 pactBopa 0,2 MOJB/IM> YKCYCHON KUCIAOTHL M AOJUBAIOT BOLOM 10 2 IMS.

NHBouKaTop METHIOBBIM OPAHXEBBIM (HATpUH Mapa-IUMETHIAMHHOA300€H30JICYIB(POKUCABIN) pac-
TBOP ¢ MaccoBoi moneiut 0,1 %.

Criupt >TUIOBBIN peKTH(PUKOBAHHBIN TexHUUYeCcKuit mo ['OCT 18300.

Xpomasypona C, pactBop ¢ MaccoBoit nonaeit 0,05 %: 0,5 r xpomasyposa C pactBopsiioT B 200 cM> BOIbI

npu ¢1aboM HarpeBaHuM (Ha BOAAHON 6aHe). K OXJIaXIeHHOMY pacTBOPY NMPUWIUBAIOT 125 CM> STUIIOBOTO

I/I3;[aﬂﬂi opumaIbHOE IlepeneyaTka BOCHpEIneHA
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CIUPTA, MEPEBOISAT B MEPHYIO KOIOY BMeCTUMOCTBIO 1000 cM>, JOBOIST BOIOW 10 METKU U MEPEMELLIUBAIOT.
PactBOp roneH B TeyeHHue 15 CyT.

AmomuHuii Mapku A995 o I'OCT 11069, cTtpyxka wiu A99, 99p.

CTaHJAPTHBIA pAaCcTBOP XJIOPHUCTOrO AMIOMHUHHUA. HABECKY Maccoi 00,5294 r MEeTa/UIMYECCKOrO aJalOMM-
HUS pacTBOpIOT B 150 cM3 constHoi kucaotel (1:1), nepeBomaT B MEPHYIO KO0y BMecTUMOCTBIO 1000 cM?,
OTOBOIOAT BOAOU IO METKHU M MepeMelnmuBaroT. (119 MpUTOTOBICHUA CTAHIAPTHOIO PacTBOpPa MCHOJIB3VIOT
TAKXKE COJIU ATIOMUHHA KBATU(PUKALIUH OCOOON YUCTOTHI).

CTaHJapTHBLIM PacTBOP XJIOPUCTOIO AJIIOMMHHUS € MAaCCOBOM KOHLCHTPAalMEW OKHUCH AJIOMHUHUA
0,0010 r/cM? (pactBOp A).

'panyupOBOYHBII CTAHAAPTHBINH pacTBop: 20 CM> CTAHZAPTHOTO PacTBOpa A pa30aBisiOT B MEPHOI
kon6e BMecTUMOCTBIO 200 cM>. TIpUMEHSIIOT pacTBOP B AEHB MPUTOTOBJICHMUS.

['pagyvpOBOYHBII CTAHAAPTHBIN PACTBOP ¢ MACCOBOM KOHUEHTpauueit okucu amomuaug 0,0001 r/cm?>
(pacTBOp b).

JlonmycKaeTcsd NMPUMEHECHHUE B KAUECTBE HUCXOJHOrO MarepMaia g IMPUIrOTOBIACHUA CTAHIAPTHOIO
pPacTBOPa OKHUCH AJIIOMHUHUS CIEKTPAJIbHON YUCTOTHI WIH KBAMH(PUKALIUU OCOOOM YUCTOTHL: (0,5 I OKHMCH
ATIOMUHHUA, TIPEABAPUTEIBHO NpoKaJeHHOM nipu 1000 "C B TeuyeHue 2 4, CIIaBIbgI0T B IDIATHHOBOM THIJIE
C 5—6 I MUPOCEPHOKMUCIIONO KAJIMS, CIUIAB PACTBOPSAIOT B PACTBOPE COMAHON KHMCAOTHI 0,5 MOab/IM>,
NePEeBOISAT B MEPHYIO KOJOY BMECTUMOCTBIO 500 CM>, JOBOAYT A0 METKM TEM XE€ PACTBOPOM COJSTHOW
KHUCIOTHL U MEPEMELINBAIOT.

CTaHgapTHBII pacTBOpP AJIOMUHMS C MAacCOBOW KOHUEHTpauuein okucu amomuuausa 0,0010 r/cm?
(pacTBOp A).

I'panyupOBOUYHBIN CTAHAAPTHBINA paCcTBOP TOTOBIAT Pa30aBJICHUECM CTAHIAPTHOIO PAaCTBOPA aJTIOMHHMUA,
KAaK YKAa3aHO BHILIE,

(U3menennas peaakumsa, U3m. Ne 1).

2.3. IIpoBenenue aHaam3a

2.3.1. AJMMKBOTHYIO 4acTh pacTBopa 1 mocie rpaBUMETPHUYCCKOrO OMPEACACHUS IBYOKUCH KPEMHUA
no TOCT 13997.3, pasuyio 50 cm?, wam 50—100 cM? pactBopa 1 wam 2 no TOCT 13997.4 nepeHOCHT B
CTaKaH BMECTUMOCTBIO 250—300 cM’, momorpeBaloT A0 KUMEHUS U TIPU TEPEMEUIMBAHUM CTEKISHHOI
MaJIOYKOM J00ABISIOT 10 BBIMAJEHHUS OCaaKa pacTBOP TMAPOOKUCH HATpHUS ¢ MaccoBoi gosei 10 % m nocne
3TOrO ee 25 cM3> B u36bITOK. COMEPKUMOE CTAKAHA JOBOAAT 4O KUMEHUS, KUMATAT 5— 10 MUH, OXIaXKIAI0T,
NEepPeBOISIT BMECTE C OCAIKOM B MEPHYIO KOJOY BMECTUMOCTBIO 250 C¢MS>, MOBOOAT OO METKM BOAOU W
e peMeInBAIOT.

PacTtBop (OWiabTpyIOT yepe3 cyxor (pwibTp auameTpoM 11 ¢M «kpacHad JieHTa» B CTakaH. IlepBbiMH
BYMSI-TPEMS MOPLMSIMHA CMBIBAIOT CTAKaH, OTOMPAIOT AJIMKBOTHBIE yacTh dhuiabTpaTa; 10 cM> — npu MaccoBoi
o€ OKUCH amoMUHUs MeHee 1,0 %: 5 cM® — npu MaccoBoii nose okucH amomMunaus ot 1,0 no 3,0 %.

AJTUKBOTHYIO YaCTh PACTBOPA MOMEIIAIOT B MEPHYIO KOJI0Y BMECTUMOCTBIO 100 cM3, 100aBASIOT ONHY
KAIUIIO PacTBOpa MHAUKATOPA METHWIOBOIO OPAHXEBOIO WM HEHUTPAIU3VIOT PACTBOPOM COJNSTHOM KUCIIOTHI
0,25 MOAB/IM> 1O MEepPexona OKPACKU PaCTBOPA U3 XKEATOH B PO30BYIO OT OAHOM KAaIIU PACTBOPA KUCIOTHI.
[Mpu noMelMBAaHUM NPWIKBAIOT 5 ¢cM> pacTtBopa xpomasypona C, 30 cMm? auetatHoro 6ydhepHOro pacTeopa
¢ pH 5,5—5,6, 1oBOOAT 1O METKH BOIOM U IepEeMEIINBAIOT.

Yepes 30 MUH U3MEPSIIOT ONTHYECKYIO IVIOTHOCTD PacTBOPA HA (POTOIIEKTPOKOJIOPUMETPE C 3€JICHBIM
CBETO(PUILTPOM (0071aCTh CBETONPONYCKAHUA 330—550 HM) B KI0BETE ¢ TONIIMHOM ¢os 10 MM, B KauecTBe
pacTBOpPA CPABHEHUS NMPHUMEHSIOT pACTBOP KOHTPOJIBHOIO OMBITA, COACPXAIIUU BCE MPUMECHSIACMBIE IO XOAY
AHANHN3a PCAKTUBBI.

Maccy OKHCH aJIIOMHUHHS B IPAMMAaxX HAXOIAT 110 IPagyHPOBOYHOMY IpadpHKy.

2.3.2. IlocTpoeHue rpanyupOBOYHOrO rpaduka

HcxomHble pacTBOpBLL IJIA MOCTPOCHUA TIPALYUPOBOYHOIO rpapuMka roTOBAT B MEPHBIX KOJ0ax
BMECTUMOCTBIO 250 ¢M>, coBMI0aas BCe ONMEpaLlMy XO4a aHATU3A.

B crakanbl BMeCTUMOCTBIO 250—300 cM?® OTMEPSIOT GI0PETKOIM AMMKBOTHBIEC YACTH TPAAYUPOBOYHOIO
CTaHJAPTHOTO pacTBOpa amoMuHus: 2,5; 5,0; 10,0; 15,0; 20,0; 25,0; 30,0 cM3. Bo Bce cTakaHbl MPUOABIISIOT
MEPHBIM LIAMHAPOM Mo 50 ¢M’ pacTBOpa KOHTPOJABHOTO OMBITA, MONOTPEBAIOT MO KHUMEHHUS U TIPU
MOMELIMBAHUN MPWIUBAIOT MEPHBIM LIMIUHAPOM mo 40 ¢M® pacTBOpa TMAPOOKUCH HATPUS C MACCOBOIA
noner 10 %. PactBopbl KUNATAT 5—10 MHUH, OXJ1aX1al0T, MEPEBOASIT B MEPHbIE KOJIObI BMECTUMOCTBIO
250 ¢cM?, TOBOOAT BOAON OO METKH, MEPEMELLIMBAIOT.
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B mepHbIie KOaObl BMeCTUMOCTBIO 100 ¢cM> 0TOMPAIOT MUMETKOM MO 5 CM> MCXOOHBIX PACTBOPOB, UTO
cooTrBeTcTByeT (),000005, 0,000010; 0,000020; 0,000030; 0,000040; 0,000050; 0,000060 r okucu antOMUHHUS.
J1oOaBAAIOT OOHY KAIUIK PacTBOpPa HMHIMUKATOPA METWIOBOLO OPAHXEBOIO M HEUTPAIU3YIOT PAaCTBOPOM
COMSTHOM KUCAOTH! (0,25 MOJB/OM> 10 Mepexoaa OKPACKHM pacTBOPA U3 XKEJTON B PO3OBYIO OT OJHON KAIUTH
pacTBOPa KUCAOTHL [1pyU MOMeMBAHUY NPWINBAIOT MO 5 ¢M> pacTBopa xpomasyponaa C, 30 cM3 auetaTHoro
oydepHoro pactBopa ¢ pH 5,5—5,6, noBoIaT 1o MeETKH BOJIOHN M niepeMelruBaioT. Yepes 30 MUH U3MepPSIOT
ONTHYECCKYIO IVIOTHOCTD, KaK YKA3aHO BBILIE.

Ilo HaMOEHHBIM CpEeOAHUM APUPMETHUYCCKUM 3HAUYCHUAM ONTHYCCKOM IUIOTHOCTHU M3 TPEX CepUuM
OMNBITOB U COOTBETCTBYIOIIIMM MM MAaCcCaM OKHUCH AJTIOMHUHHUSI B TPAMMAX CTPOAT TPansyupOBOUYHBIN rpaduk.
(A3menennas peaakuusa, U3m. Ne 1),
2.4. O0padoTKa pe3ybTATOB
2.4.1. MaccoBylO OO0 OKHCH aTIOMUHUA (X) B IPOLEHTAX BBIYHUCALIOT MO (POpMYyJIe
m -V -250 - 100

X_ Vl‘Vz‘ml ’

e m — Macca OKUCH AJIIOMUHMUY, HAWJCHHAA MO IPpaayupoOBOUYHOMY Ipa(pHKy, T;
J — MCXOOHBIN O0BEM PACTBOPA, CM-;
250 — pasfaBjieHHE AJIMKBOTHOM 4aCTU pacTBOpa TMocie 00paboOTKU THAPOOKHUCHIO HATPUS, CM>;
V| — anuKBOTHAs 4acTh MCXOOHOTO PacTBOpaA, B3dATad I ONpEAcHeHUA OKHUCH amioMUHUA (50 win
100), cm3;
V, — anukBOTHAd yacTh pacreopa (5 wiu 10), B3grad mna poroMeTpupoBaHU4, CM?;
m| — Macca HaBECKH, T.
2.4.2. HOpMBI TOYHOCTH U HOPMATHUBBLI KOHTPOJAI TOYHOCTH HU3MEPEHHUM MACCOBOM OOJIU OKHCH
ATIOMUHUS TIPUBEICHBI B TA0. 1.

Tadonuma 1
MaccoBass 1051 OKUCH ATIOMUHUS, A % Jlomyckaemoe pacxOXACHHE, 7
& d, d, 0
Or 0,510 1 BKTIOU. 0,09 0,12 0,10 0,06
CB.1 » 2 » 0,13 0,16 0,14 0,08
» 2 » 3 » 0,2 0,3 0,2 0,1
» 5 » 10 » 0,3 (0,4 0,3 (J,2
> 10 » 20 » 0,4 (0,5 (),4 (0,3
» 20 » 30  » (0,7 0,8 0,7 (0,4

(A3menennan pesakumsa, M3m. Ne 1).

3. KOMILIEKCOHOMETPUYECKHWIA METO/ ONPEJAEJIEHUA OKMCH ATIOMUHUSA

3.1. CymmocTs MeTOAA

MeTon OCHOBAH HA OTACIACHUMU ATIOMHUHHA OT LUMPKOHHMA (TadHMA), TUTAHA U XKeae3a 00padoTKOM
AHAIN3UPYEMOI'0O pPacTBOpa LICIOYBIO M MEPEBOAOM AMIOMHUHUSA B AJTIOMHHAT.

AJIIOMHUHUH OMNPEACIAIOT METOOOM OOPATHOIO KOMIUIEKCOHOMETPUUECKOTO TUTPOBAHUA B CPEAC ALCTAT-
Horo oydepHoro pacrtopa nmpu pH 4,8—5,0 ¢ ucnoap3oBaHueM UHIUKATOpa 1,2-(mMUpuonn-aso)-2-Hadroaa
(ITAH), B KaueCcTBE TUTPAHTA MCIOAB3YIOT PACTBOP CEPHOKHMCION MEIU (IONMYCKACTCA MPHUMEHATHL UHIUKATOP
KCWJICHOJIOBBIM OPAHKEBBIM U UCTIONB30BATh B KAUECTBE TUTPAHTA PACTBOP YKCYCHOKMCIIOTO 1IIMHKA).

3.2. PeakTuBbl H PaCTBOPDI

Kwucinora conganada mo 'OCT 3118, pazdasiaeHHada 1:3.

Kwucaora cepHasa mo 'OCT 4204.

Hatpug ruopookuck nmo I'OCT 4328, x.4., pactBopbl ¢ MaccoBou noneirn 20 m 10 %, xpaHaT B
MOJUSTUIICHOBBIX COCYAAX.

Ammuak BogHbii o 'OCT 3760, pactBop ¢ MaccoBor gojier 25 % u pa3daBiaeHHBbIN 1:1.

Ammvonnii xyopucteiii o 'OCT 3773, pactBop ¢ MaccoBor noien 20 %.
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AmMoHu#M azotHokucab o 'OCT 22867, pacTBOp ¢ MaccoBoi gojen 2 % ¢ nodaBieHUEM HECKOJIb-
KHX Karejab aMMHMAaKa.

Menpy cepHokuciaass no I'OCT 4165, pactBop ¢ MOJSIpHOH KOHLEHTpalueill »SKBUBaJEHTA
0,1 Moan/am3: 12,52 r Meanoro kynopoca (CuSO45H,0) pacTBOpaIOT B BOAE, MPUWIMBAIOT 2 CM> CEPHOI

KHUCJIOTHI THIOTHOCTHIO 1,84 r/cm3 Ha 1000 cM? pacTBOpaA.

Coinb guHarpueBasd >THicHIUAMHUH-N, N, N* N'-TteTpaykKCyCHOM KHCJIOTHBI, 2-BOJHAad (TpUJIOH b) mo
TOCT 10652, pacTBOp ¢ MOMSIPHOI KOHLEHTpauMeil sksuBaienTa 0,05 Moab/am3.

Crmipt 3THiIoBbI peKTUPUKOBAHHBIN TexHudeckuilt mo I'OCT 18300.

NUnaukarop 1,2-(mupuaun-aso)-2-"Hadpron (ITAH), cnuproBoii pactBop ¢ MaccoBoi gojei 0,2 %.

Kucnora ykcycHas mo FT'OCT 61, pacTBOp ¢ MOASPHON KOHUEHTPALMEH SKBUBAICHTA 2 MOJIb/IM->.

Hatpuit ykcycHokucabii 3-BoaHblii mo 'OCT 199.

Bydepusbrii aueratHelii pacteop ¢ pH 4,8—5,0: 1000 cm> 2 Moab/IM> pacTBOpa YKCYCHOW KHCIOTHI
cmemmBaioT ¢ 1000 cM> pactBopa, comepxamero 540 r yKCYyCHOKUCIOTO HATPUSL.

MuagukaTopHad OyMara KOHro.

CTaHIapTHBIA pacTBOP XJIOPUCTOTO ATIOMHUHUS: TOYHYIO HaBecKy Maccou 0,65—0,66 r MeTayuiMyec-
KOTO AJTIOMUHMS 0CO00I YMCTOTBI pacTBOpsIOT B 150 cm3 conmstHoi kucaoThl (1:1), mepeBOasST B MEPHYIO
K00y BMeCTUMOCTBIO 1000 ¢M>, 1TOBOAST 1O METKM BOAOH M MEPEMELLINBAIOT.

J19 mpUroTOBACHUA CTAHAAPTHOTO PACTBOPA BO3MOXKHO NMPUMEHECHHUE OKHUCH AJIIOMUHUSA CHEKTPAJIb-
HOMN YUCTOTHI U COJIEHM AMIOMHUHUA KBAUTH(PUKALIMU OCOOON UUCTOTHI.

MaccOBYI0 KOHLEHTPALMIO CTAHAAPTHOrO pactBopa amoMuHusA (C), BBIPAXKEHHYIO B T/CM°> OKUCH
ATIOMUHHUS, BBIYUCIIAIOT 1O (POPMYJIE

m - 1,8895

C=—To0

[Ie m — MacCa HABECKH METAIMYECKOrO aJlOMUHUM, T;
1,8895 — dakTop nepecuera METALITUUYCCKOrO ATIOMUHNA HA OKUCH AJTIOMHUHHAL.

COOTHONICHUE MEXIY pacTBOpaMHM TpuioHA b u cepHokuciaon Mmeau (K) yCcTaHaBAMBAIOT I10
I'OCT 13997 .4.

(U3menennaa pegakmys, M3m. Ne 1).

3.2.1. YcranoBka MacCOBOM KOHLCHTPALIMM PacTBOpA TPWIOHA b mo OKMCH amtOMHUHUA

B KOHMYECKYI0O KOOy BMecTUMOCTBIO 250—300 cM’ momewat 10 ¢M’ CTaHOAPTHOrO pacTBOpA
XJIOPUCTOTO AJIOMHHMS, TPWIUBAIOT 2—3 ¢M> constHOi kuciaoTel, 100 cM> Bomel M 25 ¢M’ pacTBoOpa
TpWIOHA b, mepeMemnBaT U HArpeBawT 010 KUmneHusd. OcteiBIIUM 10 70—80 "C pacTBOp HEUTPATIU3YIOT
pactBopoM ammuaka (1:1) mo cnabo-po30BOro upera OymMarm KOHro, mpwimsailoT 10 ¢cM® aneTaTHOro
oydepHoro pactopa ¢ pH 4,8—35,0, 5 kaneas uHgukaropa ITAH v TUTpyIOT paCcTBOPOM CEPHOKHMCIION MEIH
M0 IEPEX0Ja XKEATO-3€JICHONW OKPACKM pacTBOpa B CHHE-PHONCTOBYIO. IlpoBOoadar TpH mnapauieabHBIX
TUTPOBAHUAL.

MaccoByo KOHLEeHTpauuo pacreopa TpwioHa b (), BBIpaXE€HHYIO B r/cM> OKHMCH TIOMUHMS,
BBIUUCIAIOT IO (hOpMYJIE

. C 10
I/v_K'"I/vl:I

Ci

rne C — MaccoBag KOHLEHTPALMSA CTAHZAPTHOTO PAacTBOPA ATIOMHMHUS, BBIPDAXEHHAA B I/CM> OKUCH
AJIIOMUHMUSA ;
10 — 006BEM CTAHAZAPTHOTO PACTBOPA XJIOPUCTOTO ATIOMHHMS, B3ATBIA IJISI TATPOBAHUS, CM>;
J — 00BbeM MPWIMTOTO PacTBOpa TPWIOHA B, cM>;
Vi — o0beM pacTBopa CEPHOKHMCIOW MEOHW, M3PACXONOBAHHBIM HA TUTPOBAHUE W30BITKA pacTBOpA
TpwiaoHa b, cM>;
K — COOTHOLICHHUE MEXKAY pacTBOpaMHU TPWIOHA b U CEpHOKUCIION MEIU.
3.3. IIpoBenenne aHAIM3a
3.3.1. Hasecky Marepuana Maccout 0,2 r cruasasaor no 'OCT 13997.6, pa3za. 3. OcCThIBIINI CIUIAB
OMYCKAIOT BMECTE C THTJIEM B CTAKAH BMeCTUMOCTBIO 400—500 cM?, B KOTOPBII NpeaBAPUTEIBHO HATUBAIOT
60 cm3 pacTBopa consHoi kucaoThl (1:3), Harpetoit 10 70—80 °C. PacTBOpeHUE CIIaBa 3aKAHYMBAIOT HA
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3aKPBITOM SJICKTPOIUIMTKE CO Caa0bIM HArpeBOM WIHM HMCIIOJABb3YIOT AJIMKBOTHYIO YacTb pacTtBopa |
T'OCT 13997.3, pasuyio 100 cM? wau 50—100 cm? pactBopa 1 wam 2 TOCT 13997.4, pasn. 2.

IIpu aHaMM3€¢ LUPKOHUHNCOACPKALLMX MATEPHAJTIOB, CTAOMIU3UPOBAHHBIX OKUCHIO MATHUS, K PACTBOPY
npuwinBaloT 20 ¢cM> pacTBOpa XJOPUCTOTO AMMOHUS, OCAXKIAIT LMPKOHWI (radHWil), TUTAH, XEae30,
ATIOMUHUM aMMHAKOM, OO0aBILd €ro a0 ¢aadboro 3amaxa. PacTtBop ¢ OCagKOM HarpeBalT 40 KUMECHUS,
JAKT OCAOKY OCECTh W OTMWIBTPOBBIBAIOT HA (GUabTp auaMeTpoM 11 ¢M «kpacHag JeHTa». Ocamok
npoMbIBalOT 8—10 pa3 ropsuuM pacTBOPOM a30THOKHUCIOrO aMMOHMA. OUabTp ¢ OCAIKOM MOMELIAIOT B
IVIATUHOBBIA TUTEAb, MOACYLIMBAIOT, O30JAI0T U CIUVIABIIOT CO CMECHIO IS CIUIABACHHUA.

Harperatot pactBop 10 50—60 °C, mipu nepeMenimBaHuu 1O0ABJIAIOT A0 BBIMAACHHUSA OCAAKa PAaCcTBOP
rMAPOOKUCU HATPUSA ¢ MaccoBoii nojeit 10 % m nmocae 3Toro 1o6aBIsIoT 25 ¢M> B U30BITOK.

ConepXuMoO€e CTaKaHa JOBOIST JO KHUIICHUS, KUMATAT 35— 10 MHUH, OXJIaXXOAa10T, MEPEBOASIT BMECTE C
OCaZKOM B MEPHYIO KOJIOY BMECTUMOCTBIO 500 CM>, TOBOIAT A0 METKU BOAOM, EpeMeIIuBaloT (pacTeop B).

B koHUYeCKYIO KOOy BMECTUMOCTBIO S00—700 cM?> 0TOMPAIOT uepes cyxoil (GWIBTP, MPEIBAPUTETBLHO
OTOPOCHUB MEPBLIE ABE MOPUMH (DUIBTPATA, ATUKBOTHYIO YacTh pacTBopa B 250 cM>.

PacTBOp ajlfOMMHATa HATPUA HEHUTPANH3YIOT PACTBOPOM COJSIHOM KHCJAOTHL MO OyMare KOHIO OO0
CHMHEro LBETA OYMAaru U MPWIMBAIOT B U30BITOK 1 CM> KUCIOTBL. 3aTeM J00aBASIOT K pacTBopy 20—45 cM?
pacTBOpA TPWIOHA b B 3aBUCHUMOCTH OT COACPKAHUA OKHMCH AIIOMUHHUYI. PacTBOp HArpeBaroT 40 KUIMCHUI.
OcteiBIIHi 10 70—80 “C pacTBOp HEUTPAIHU3YIOT pacTBOPOM aMMHuaka (1:1) mo Oymare KOHro 10 H3MEHEHHUS
ee LBETa 10 ¢1abo-po30Boro, mpuausaioT 10 cM? aueratHoro 6ydepHoro pactsopa ¢ pH 4,8—5.0, 5 kanens
pactBopa uHaukaropa IIAH u TUTPpYIOT pacTBOPOM CEPHOKHMCION MEIU OO0 MEPEeXoJa XKEATO-3€JICHOM
OKPAaCKHU B CHHE-(PHOJICTOBYIO.

(U3menennaa pesakmys, U3m. Ne 1).

3.4. O0padoTKa pe3yabTATOB

3.4.1. MaccoByio D0d10 OKMCH ATIOMUHUA (X;) B MPOLIEHTAX BBIYUCIAIOT MO (HOPMYIE

(V—K-V,)C, 500 - 100

A1 = m -V, ’

roe ¥V — 00beM MPUIMTOTO pacTBOpa TPWiIoHA B, cm3;
V) — 00beM pacTBOpa CEPHOKUCIION MEIM, U3PACXONOBAHHBIA HA THTPOBAHUE, CM>;
K — COOTHOILIEHHE MEXAY pAaCTBOPAMHU TPUJIOHA b U CEpHOKUCIION MEIU;
C; — MaccoBasg KOHLEHTPALMA PacTBOpa TpWIOHA B, BEIpAXEHHAsd B I/CM> OKMCH AJIIOMHHMS;
500 — 06bEM UCXOAHOTO PACTBOPA AHAIU3UPYEMOTO MATEPUANA, CM>;
m — Macca HaABECKM, T;
V, — aJIMKBOTHAS 4aCTh PACTBOPA, B3ATas i1 THTPOBAHMS, CM>.
3.4.2. HopMbBI TOYHOCTHM M HOPMATHUBBL KOHTPOJIA TOUHOCTH H3MEPEHUN MACCOBOM JOJAU OKHCHU
ATIOMHUHUS TIPUBEICHBI B TA0I. 1.
(A3menennasa peaakumsa, M3m, Ne 1),

4. KOMILTIEKCOHOMETPUYECKHWIA METO ONPEJIEJIEHUA OKUCHU ATIOMUHUSA

(B OrHeyNMOpHBIX MATEPHAJIAX H M3JE/HSIX W3 HAX C MAaCCOBOM J0Jei NBYOKHCH LIUPKOHUSA 10 65 %,
KpoMe 0a/1/1e/1eMTOBbIX )

4.1. CymmHocTh MeTOAA

MeTom OCHOBAH HA OTACICHHUH AJIIOMUHUS B BUAEC AJIIOMUHATA U ONIPEICACHHUHN €r0 METOIOM OOPaTHOTO
KOMIDIEKCOHOMETPHUUECKOIO THTPOBAHUA IIpU pH 5,5 ¢ UCMOAB30BAHHUEM HWHIUKATOPA KCHUICHOJIOBOTO
OPAHKEBOI'O U B KAUECTBE TUTPAHTA — PaCTBOpPA YKCYCHOKHMCIOrO IIMHKA.

4.2. AnmapaTtypa, peaKTHBbI H PACTBOPDI

Ileun mydenbabie ¢ HarpesoM 10 700—800 "C u 1000—1100 °C.

Turnmu mmatuHosbie o 'OCT 6563, Ne 100—7, 100—09.

Kpsbiiku mnatuHoBbie 110 'OCT 6563, Ne 101—7 u 101—9.

Kwucaora conganaga nmo 'OCT 3118, paszdasiacHHag 1:1.

AmMmuaxk BogHbl o I'OCT 3760, pa3oaBieHHbIH 1:1.
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Hatpuit yranekucasii mo I'OCT &3.

Harpun terpadopHoxkucasii 10-BogHbit o I'OCT 4199, o0e3BoxuBarotr mo 'OCT 13997.3, pasn. 3.

CMecCh U1 CIUVIABJICHUA: O0€3BOAHBIC YIVICKUC/IBIM HATPUHN U TETPAOOPHOKHUCIABIA HATPUIN CMEILIUBAKOT
B COOTHOLIECHUHU 2:1.

Kucnora ykcycHaa o I'OCT 61.

Kanusa ruapookuch no 'OCT 24363, pacTtBop ¢ MaccoBoii goneit 20 %; xpaHAT B MOJUITHIIE-
HOBOM COCYIE.

I'ekcameTnieHTETpAMUH (YPOTPOITHH ).

bymMmara muHaAMKATOpHAd YHUBEPCAJIbHASL.

MH1uKaTOp KCWICHOJOBBIM OPAaHKEBbIN, CMECh ¢ XJIOPHUCTBIM KanueM B cooTHomeHuu 1:100.

Kanuit ximopucteii mo 'OCT 4234,

[Tepexuck Bonopona mo 'OCT 10929, pactBop ¢ MaccoBoii noneit 3 %.

MHauKaTop METUIOBBIM OPAHXEBBIA (HATPUM Mapa-IUuMETUIAMHHOA300CH30JACYABMPOKUCIIBIN) BO/I -
HBIH pacTBOp ¢ MaccoBoi goneit 0,1 %.

IHuuk ykcycHOKHUCAbIM 1o ['OCT 3823, pacTBOp MOJMIPHOM KOHLECHTPALIMM SKBHUBAJICHTA LIMHKA
ykcycHokucsioro 0,05 moas/nM>: 10,972 T yKCYCHOKHMCIIOTO LIMHKA PACTBOPSIOT B BOAE, MPUOABILIOT 2 CM>
YKCYCHOU KHMCJIOTBHI, MEPEBOAST B MEPHYIO KOMOY BMeCTUMOCTbIO 1000 cM3, HOBOIST OO METKM BOION W
e PEeMELIIHBAIOT.

Conb nuHaTtpueBad sTuneHIuaMUH-N, N, N, N’ -TteTpayKCyCHON KHUCIAOTHI, 2-BOoAHAA (TpWIOH b) mo
T'OCT 10652, pacTBOp MOASPHON KOHLIEHTPALMH SKBUBAIEHTA TpwioHa b 0,05 Monbn/om>: 18,613 r Tpu-
noHa B pacTBOPSIOT B BOIE, MEPEIUBAIOT B MEPHYIO KOAOY BMECTUMOCTBIO 1000 ¢M?, 1OIUBAIOT BOLOW A0
METKH U TIEPEMEIIIHBAIOT.

AmomuHuit Mapku A995 o 'OCT 11069, ctpyxka wiu A99, 99p.

CTaHJapTHBIM pacTBOp amOMUHMA. 1,349]1 r METAUIMUYECKOrO aJdiOMHUHUA IMOMEIIAIOT B CTAKaH
BMECTUMOCTBIO 400 cM3, HAKPBIBAIOT YaCOBBIM CTEKJIOM M PACTBOPSIOT MpHU Harpesanuu B 100 cM> pacTBopa
conssHoi kucaoTel (1:1). PacTBOp OXJaXAAIOT, MEPEBOIAT B MEPHYIO KOJMOy BMecTUMOCTBIO 1000 cM?,
IOJIMBAIOT 10 METKU BOJOH U IEPEMEIIHNBAIOT.

CTaHgapTHBII pacTBOP ATIOMMHMS ¢ MAaCCOBOIM KOHUEHTpaumeit okucu amomuuus 0,002549 r/cms.

YCTaHaBIMBAIOT COOTHOILEHUE MEXIY PacTBOpaMU TPWIOHA b M YKCYCHOKHMCIOrO IIMHKA: B KOHH-
YECKYIO KOJOY OTMEPUBAIOT 25 CM> pacTBopa TpwjoHa B, 106aBastior 1—2 r reKCaMeTWIEHTETPAMHUHA U
oKos10 (,1 T MHAMKATOPHOM CMECH KCHJICHOJIOBOIO OPAHXEBOIO € XJIOPUCTBIM KAJIUEM, 3aTEM THUTPYIOT
PACTBOPOM YKCYCHOKHCIOIO LIMHKA OO0 MEPEX0Ja KEATOrO UBETA B KPACHBIMN.

COOTHOLLIEHUE MEXIY PACTBOPOM TPUIOHA b 1 pacTBOPOM YKCYCHOKHCIOTO UMHKA (K{) BBIUUCIAIOT
o (popmyJiie

K==
rae V' — o0beM pacTBOpa YKCYCHOKMCAOTO LUMHKA, M3PACXOJOBAHHBI HA TUTPOBAHUE 25 CM> pacTBOpA
TpwioHa B, cm>.

(U3menennaa pesakmys, U3m. Ne 1).

4.2.1. YcraHoBKa MAacCOBOM KOHLICHTPALIMH PacTBOpa TPWIOHA b MO OKUCH anIOMHUHUS

25 ¢M> CTAaHZAPTHOTO PACTBOPA AMOMUHMUSA MOMELIAIOT B CTAKAH BMECTUMOCTBIO 400 cM> U HeilTpa-
JIM3YIOT paCTBOPOM aMMHMaKa 10 nmojayuyeHud pH ot 2 10 3 mo yHuBepCaibHON MHAUKATOPHOM OyMare. 3arem
NpuwIMBAOT B U30bITKe 50 cMm® pacrBopa TpwioHa B, moGaensior okomo 0,1 T MHAMKATOPHOW CMECH
KCWICHOJIOBOTO OPAaHXXEBOIO € XJIOPUCTBIM KajMeM M KUMATIT 3 MUH. llocie oxmaXaeHUs pacTBOpP
HEUTPANHU3YVIOT PACTBOPOM aAMMHAKA OO0 MEPEX0Ja OKPACKH M3 KEJITOM B KPACHO-(PHOJIECTOBYID. 3JareM
T00ABIAIOT OT 3 IO 5 T CYXOro reKCaMETWICHTETPAMHMHA U IO KAIUIAM pacTBOP COMIHON KUCTAOTHI (1:1) mo
nepexonga OKpacku pacTtsopa B Xeatyio (pH J,5). CHoBa KUIATIAT 3 MHH, OXJIAXIAKOT A0 KOMHATHOM
TeMmepaTypsl ¥ pa3basnasior Bomoil 10 250 cM’. Ecau pacTBOp (DMONETOBOTO LBETA, TO MPUOABISIOT
HECKOJBKO Karejab YVKCYCHOHN KHMCJIOTBI OO0 TEPEX0aa OKPACKH PacTBOPA B XEJATHIU 1IBET.

M 30bITOK TpWIOHA b OTTUTPOBBIBAIOT PACTBOPOM YKCYCHOKHMCIIOTO IIMHKA IO MOSABICHUS KPAaCHO-(U -
OJIETOBOM OKPAaCKH.
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MaccoBy KOHLEeHTpauuO pacreopa TpwioHa b (Cj), BBIpaXE€HHYIO B r/cM> OKHMCH QTIOMUHMS,
BBIYUCSIIOT IO POpMYJIE

25 - 0,002549
50 - Vl * Kl j

C, =

rae 25 — o0beM CTAHZAPTHOIO PACTBOPA AJIIOMHUHUS, B3ATHIA IS TATPOBAHUSA, CM>;
50 — o0BbeM MpUIMTOro pacTBopa TpwioHa b, cm3;
Vi — o0beM pacTBOpa YKCYCHOKMCIIOTO LIMHKA, U3PACXOJIOBAHHBIN HA TUTPOBAHHUE U30BITKA pacTBOpa
TpwioHa b, cM3
K| — COOTHOLLICHUE MEXIY paCTBOPAMM TPWJIOHA b U YKCYCHOKMCIOrO LIMHKA.
TeopeTuecKasd MaccoBask KOHLEHTPALUMS PACTBOPA TPUIOHA B, BEIpaXXEHHAS B I/CM> OKUCH ATIOMU-
HU4, paBHa (,0025484.
4.3. IIposenenme anaamsa
Hasecky Matepuana Maccor 1 r moMelarT B IDIATUHOBBIN TUrEAb. ECIIM aHAMTU3HUPYEMBIM MATEPHUAIT
COICPXKHUT MHOTO OPraHHYECCKHX BEIICCTB WU CBOOOOHBIN yIiIepod, MpoKaauBaioT OT 0,5 1o 1 ynpu 700 "C
B okuciaureabHOU cpene. Ilpody cmemmBarTr ¢ 10—12 r cMeCcHM 114 CIIaBICHHUA, HAKPBIBAKOT THUIECIDb
IUIATUHOBBIN KPBILLIKOW, MOMELIAIT B MY(DEIbHYIO Ieub, HArpeTyr0 10 700 "C, H MOCTENMEHHO MOBBILLIAIOT
TeMmneparypy o0 (1100£50) °C. Ilpu 310 TeMneparype nMpoBOOAT CIVIABJICHHE B TCUCHHUE 1 4 10 MOJydeHU

MPO3PAYHOrO pacIvIaBa.

Tureas CO CITIAaBOM OXJIaXIal0T npuMepHO 10 100 °C, moMeIanT B cTakaH BMECTUMOCTBIO 400 cM?,
copepxaumii 100 cm3 pactBopa constHOM KUCAOTH (1:1), HAKPBIBAIOT YACOBBIM CTEKJIOM. PacTBOPSIOT NIPH
CJIA0OM HArpeBaHUM, a IIPU AHANHU3E MATEPUANA C BBICOKHMM COOCPKAHUEM IBYOKUCH KPEMHHUI — 0O€3
HarpeBaHud. [lociae MOMHOTO pPacTBOPEHUA CIUIABA TUIEAb, KPBIIKY M 4YaCOBOE CTEKJIO TIIATEIBHO
OMOJIACKMBAIOT TOPSIYEii BOOOI, PACTBOP OXIAAXKIAIOT, MEPEBOAST B MEPHYIO KOIOY BMECTUMOCTBIO 250 ¢M>,
TOBOIOAT A0 METKH BOAOW U TLIATEJIBHO MEPEMEILNUBAIOT.

Jna onpeneacHUS MAaCCOBOM JOJM OKUCH ATIOMUHUS JOMYCKAECTCA UCIOJIb30BATh TAKXKE AJIMKBOTHYIO
yacTh pacTtBopa 1 mocie BeiaeaeHUA A1ByOKHUCH KpeMHus mo 'OCT 13997.3.

B 3aBUCUMOCTM OT MAaCcCOBOW AOJM OKUCU ATIOMUHMUS B MPOOE B CTAKAH BMECTHUMOCTBHIO 400 cm3
OTMEPUBAIOT ATMKBOTHYIO YaCTh UCXOOHOIO pacTBOPA OOBEMOM, YKA3aHHBIM B TAa0J. 2.

Taonuma 2

O0BeM ATMKBOTHOM YAaCTH HCXOTHOIO

MaccoBast 1OJs1 OKHCH amiOMuHNS, % DACTBOPA, CA O6beM pacTBopa TpWiIoHa B, cM’
o 15 100 25
Cs. 13 » 30 100 35
»  30» 50 50 35
» S0» 70 50 4()
» 70 » 95 50 50

PacTBOp HarpeBaroT 4O KUMEHUSA U MPHU MOCTOSHHOM MEPEMELIUBAHUMN JOOABALIOT B HETO PACTBOP
TMIPOOKUCH KAJIMS 10 BBIMAAEHHUS OCAaKa U 25 ¢M> B U30OBITOK. TTOTOM H00aBASIOT 3—4 KA NepeKucH
BOJOPOIA U OIIATH HArPEBAIOT 10 KUIIEHUA. [10c¢ie orcTanBaHuA O0CanoK (PUILTPYIOT Uepe3 (PUIIBTP «KpacHasd
JICHTA» U MPOMBIBAIOT 3—4 pasa ropgaycu BOJOM.

DOuapTpaT U MPOMBIBHBIC BOAbI COOMPAIOT B KOHUYECKYIO KOaA0y, 100aBISIIOT pacTBOp TpWioHA b B
O0bEME, YKA3aHHOM B Ta0ja. 1, M HECKOJBKO Kamejab PacTBOpa MHIUKATOPA METHJIOBOTO OPAHXEBOIO.
J1IOOABJISAIOT PACTBOP COJSHOM KHCAOTBHI JO M3MEHECHHS LBETA M3 XKEJATOrO B KPAaCHO-(PHUOACTOBBLIH W
HECKOJIBKO Karejab B U30BITOK. PAaCTBOp KUMIATAT B TEUCHUE 3 MHUH, IMPHUOABIAIOT 3— I TEKCAMETHICHTET-
paMMHAa, HATPEBAKOT A0 KUIMIEHUA, KUIIATAT 3 MUH U OXJIAXIAIOT 10 KOMHATHON TeMIICPATyphl.

B pactBOop moOasiaaioT 0,1 © Cyxo MHIUKATOPHOM CMECH KCHWJICHOJIOBOIO OPAHKEBOIO U MPUWIHBAIOT
PACTBOP TPUWIOHA b ¢ M30BITKOM, OTTUTPOBBIBAIOT U30BITOK TPUJIOHA b pacTBOPOM YKCYCHOKHUCIOTO IIMHKA
0 UI3BMEHEHUA OKPAaCKHU PACTBOPA U3 OPAHXKEBOM B KPACHVIO.
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4.4. OOpadoTKa pe3yIbTATOB
4,4,1. MaccoByio OO0 OKMCH ATIOMUHHA (X5) B TIPOLEHTAX BBIYUCIIAIOT MO HOpMYJIe
(V, —V,-K;)-C,-V-100

4 = m -V, ’

rae V, — o0beM 100aBIEHHOTO pacTBopa TpuioHa b, cMm?;
V3 — 00BbeM pacTBOpa YKCYCHOKHCIOTO LIMHKA, U3PACXOJOBAHHBII Ha TUTPOBAHUE, CM?;

K| — COOTHOLIEHUE MEXAY pacTBOpaMH TPWIOHA b M yKCYCHOKMCIIOrO LIMHKA;
C; — MaccoBasi KOHIEHTPALMsS pacTBopa TpuioHa b, BbipaxkeHHast B I/CM® OKMCH aTIOMUHMUS;

V — 00beM MCXOQHOTO pacTBOpa, CM>;

m — Macca HaBEeCKH, T;
Vi — 00beM aTMKBOTHOM YaCTH MCXOMHOTO PacTBOpa, CM?.

4.4.2. AOCOIIOTHBIC TOMYCKACMBbIC PACXOXACHU PE3YVIBTATOB MAPA/UICJIBHBIX OMPEICACHUN HE JOK-
Hbl IPEBBILLIATh 3HAYCHUH, IIPUBCACHHBIX B TA0I. 3.

Taonwuma 3

MaccoBasi 10151 OKUCH aTIOMUHUS, % ABCOMIOTHOE TOMYCKAEMOE PACXOXIeHue, %
Jo 15 Bkmou. 0,2
CB. 15 » 35 » (0,3
» 35 » 60 » 0,4
» 60 » 95 » 0,5
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. PASPABOTAH 1 BHECEH MunucrepcTeom yepnou metanaypruu CCCP

PASPABOTYUKH

MH®OPMAIIMOHHBIE TAHHBIE

JI.A. KopoOka, I'.'H. /ImuTpenko, I'.A. I1aBiaoBa

I'OCT 13997.7—84 C. 9

. YTBEPXK/EH W BBEJIEH B JJEMCTBUE Ilocranosaenuem I'ocynapcrsennoro komurera CCCP mo
cranaapraMm ot 18.09.84 Ne 3242

. BBAMEH TI'OCT 13997.5—78

. Crangapt cootBercTBYeT CT CHB 4428—83 B 4aCcTH KOMILIEKCOHOMETPHYECKOI0 METOJA

. CCbUIOYHDbBIE HOPMATUBHO-TEXHUYECKHUE JOKYMEHTDI

Oo6oznauenune HT/1, Oooznauenue HT/,
HA KOTOPBIM JaHA CChLIKA Hlomep MyHKTa HA KOTOPBIM JaHA CCBIJIKA Homep myHKTa
['OCT 61—75 2.2,3.2,4.2 [OCT 6563—75 4.2
[OCT 83—79 4.2 [OCT 10652—73 3.2,4.2
[OCT 199—78 2.2, 3.2 ['OCT 10929—76 4.2
TOCT 3118—77 2.2,32,4.2 FOCT 11069—2001 2.2, 4.2
['OCT 3760—79 3.2,4.2 [OCT 13997.0—384 1.1
1OCT 3773—72 3.2 [OCT 13997.3—384 2.3.1, 3.3.1,4.2, 4.3
['OCT 4165—78 3.2 [OCT 13997.4—84 2.3.1, 3.2, 3.3.1
['OCT 4199—76 4.2 [OCT 13997.6—84 3.3.1
[OCT 4204—77 3.2 [OCT 18300—87 2.2, 3.2
[OCT 4234—77 4.2 ['OCT 22867—77 3.2
[TOCT 4328—77 2.2, 3.2 [OCT 24363—80 4.2
[OCT 3823—78 4.2

6. OrpanmyeHne CpoKa AeHMCTBHs CHATO MO NMPOTOKOaY Ne 7—95 MeXrocyasapcTBeHHOr0 COBETa MO CTAHIAP-
TH3auun, MeTpoJornd u ceprupukammm (MYC 11-95)

7. I3JAHUE c¢ HU3menennem Ne 1, yreepxkaenHniM B HOaA0pe 1989 r. (MYC 2—90)
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