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Hecobniogenne craHpapTa npecnefyeTcsi NO 3aKOHY

Hacroswuii cranaapT ycTaHaBJHBaeT MeTOIbl ONpedeseHHs aJlo-
MUHUA:

¢oToMeTpHUeCKHHA ¢ OTHeseHHeM 8-OKCHUXHHOJIHHOM H Kyndeppo-
HOM IpH MaccoBoit gose amomunus ot 0,01 xo 0,20%;

(oTOMeTPHUYECKHH C OTHe/JeHHeM THAPOOKHCHIO HATPHS NPH Macco-
Bol mose axtomuaus ot 0,01 no 0,20%:

aTOMHO-a0cOopOIHOHHBI C 3J1€KTPOTEPMHYECKHAM HarpeBaHueM IIpH
maccoBolt gone amomuaas ot 0,01 go 0,20%;

TUTPHMETPUUECKUHA OpH MaccoBod pmone agtomuaus ot 0,20 o
7,0%;

aToMHO-a6CcopOGUHOHHBIA ¢ aTOMH3allHed B IJaMeHH IIPH MAacCOBOH
nodae aatomunusa ot 0,20 no 7,0%;

O&pasumerpuqecmﬁ npu maccoBoét gosae amwomuEHs ot 0,20 1o

7,0%.

1. OBLUME TPEEOBAHMA

1.1. OGmue TpeloBaHMs K Meroaam anaausa — no I[OCT
20560—81.

Magaune opmumanbHoe MepeneuaTka Bocnpeujena
*

© Waparenscreo cranpapros, 1984
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2. ®OTOMETPMHECKMHA METOA C OTAENEHUEM
8-OKCUMXMHOJIMHOM MU KYMNDEPPOHOM

2.1. CymHocTp MeTOJAa

Merox ocHoBaH Ha 0GPAa30BAaHMH OKDALIEHHHIX KOMIIGKCHHX CO-
eAHHEHUI aJIOMHUHHUsS ¢ XpomasyposaoMm S npu pH (5,7%+0,1) u ¢ axo-
mHuHOHOM npu pH (4,9%0,2).

XpoM OTroHSIOT B BHJE XJOPHCTOrO XpOMHJAA. AJIOMUHHH OTHes-
IOT OT HHKess, Ko6aJsbTa, Bolb(paMa, MapraHua W APYruax 3J€MEHTOB
COOCaxKJeHHEeM ero OKCHXHHOJMHATa (eHoN(TaneHHOM B aMMHAayHOM
cpeie B NPHUCYTCTBHH MaCKHDYIOUIMX BellecTB. Banaawui, THTaH, HHO-
6uil 1 LHPKOHME yHaJsAlOT 3KCTPaKUHeH UX KyndeppoHATOB xj0podop-
MOM.

22. Anmaparypa, peaxkTHBH H DacTBODH

CnexrpodoTroMeTp HIH (OTOITEKTPOKOJOPHMETD.

pH-merp.

Kuciora consnas no 'OCT 14261—77 u pasGaBnennas 1: 1.

Knciora azorsas no I'OCT 11125—78.

Kucnora xsopHas, X. 4.

Kucaora cepuasi no 'OCT 14262—78 u pasGasiennas 1:1.

Kucsora masenesas, oc. 4., HaCHILEHHBIH PacTBOP.

Couap aunarpueBas stunenauaMui-N, N, N/, N’-reTpaykcycHoi Kucs
JotH, 2-BoaHas (tpuioH B) mo TOCT 10652—73, pacTBop ¢ MaccoBoi
KoHueHrpanueit 50 r/ame,

AmMmunak BOmHHIH, OC. U.

YHHTHON (papMakoneliHbl, PacTBOP C MacCCOBOM KOHLEHTpalHel
200 r/nM3; roTOBAT mepef YHOTPeGseHHEM.

Kucmora ykcycuas no 'OCT 18270—72 u pasGamiennas 17:3;
pacTBop ¢ MOJsIpHOH KOHUeHTpanueit 2 Moab/am3: 118 cM® ykcycHoit
KHCJIOTHl IOMEIIAIOT B MePHYIO Koaly BMecTuMocTbio | nm3 u ponuBa-
JOT BOAOH MO METKH.

8-oxcuxunosnu no 'OCT 5847—76, pacTBOp ¢ MacCoBOM KOHIIEHT-
panueit 40 r/am® B ykcycHolt kucaore (17 :3); roToBsT nepen ynorped-
JIeHHEM.

Crupr stuaoBeiéi mo 'OCT 5962—67 mau TI'OCT 18300—72.

®enondranenn no FOCT 5850—72, pacTBop B 3THIOBOM CIIMpTE C
MaccoBofi KoHmeHTpanue# 20 r/mm3.

ITpomriBHAs KUAKOCTB: K 1 AM3 Bomml AobaBasitor 2—3 cm3 pacTBo-
pa 8-oxkcuxunosuHa, 2—3 cM® pacrBopa deHondTanenHa U 3aTeM NPH-
JHUBAIOT aMMMaK J0 OKDAUIMBAHHA DAcTBOpPa B MAJIMHOBBIA LBET.

Kucaora dropucroBogopoiHas, oc. u.

Kanuit nupocepuokucanii no 'OCT 7172—76.

Kanuit maprannoBokucanit no FOCT 20490—75, pacrBop ¢ macco-
BOM KoHueHTpaunue# 10 r/mm3.

N-#1Tp030-N-(eHHNTHAPOKCHIAMHH aMMOHHFHAA coab (Kyndep-
poH) no 'OCT 5857—79, pacTBop ¢ MaccoBot KoHueHTpauuest 60 r/am3;
FOTOBAT Nepef ynotpebJaeHHEM.
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Xnopotdopm mo F'OCT 20015—74.

Kucnora ackop6uuoBast mo 'OCT 4815—76, pacrBop ¢ MaccoBoi
KoHueHTpauueir 20 r/aM3; roroBAT mepex ymorpeb/eHHEM.

XpoMasypoa S, pacTBop ¢ MaccoBol KoHUeHTpauue#t 1 r/am®; pacr-
BOp NOJAEH K YIOTPEGJEHHIO B TeUeHHEe HeNesH.

Hartpuit yxcycHoxkucapii 3-BOJAHBIH, OC. 4., PACTBOP C MaCcCOBOH KOH-
uentpanuei 272 r/npmd.

Bygepnrit pacteop ¢ pH 5,8: B Mepnyio Konby BMECTHMOCTBHIO
500 cm® momemator 41 oM® pacTBopa YKCYCHON KHCJIOTH ¢ MOJISIPHOH
KOHUEHTpaunel 2 Moab/AM® ¥ 0JHBAIOT 0 METKH PACTBOPOM YKCYCHO-
kucaoro Hatpusi, pH GydepHoro pactBopa KoHTpoaupywr pH-verpoM.

Bydepuwti pactsop ¢ pH 4,9: B mepuyio xoaby BMeCTHMOCTBIO
500 om® nomeusalor 208 cM® pacTBOopa YKCYCHOH KHCJAOTH C MOJsipHOH
KOHLeHTpankell 2 MoJb/AM3 0 LOJNHBAIOT 4O METKU PACTBOPOM YKCYCHO-
kucroro Hatpus. pH 6ydeproro pacrBopa xoutpoaupyior pH-merpom.

Amomunod no FOCT 9859—74, pacTBop ¢ MaccoBOH KOHUEGHTPALH-
et | r/oM® roTOBAT 32 CYTKH N0 ynoTpelbJeHus; roges K ynorpebJe-
HHIO B TEYeHHe JBYX Hefledb.

JKeneszo kapGonuapnoe Mapku IIC mo I'OCT 13610—79 ¢ macco-
Boii moJell He Goxee 0,001 % amomunug.

Anomunuit mapku A999, A995, A97 uan A95 mo 'OCT 11069—74.

CranpgaprHble PacTBOPH! aJIOMHHHSA.

Pacteop A ¢ maccoBoit konuenrpauuei amomunus 0,001 r/om3:
1.0 r amomunus pactBopsitor B 100 cM® consinofi kucaorsl (1 : 1), npu-
6aBasSOT a30THYIO KHCJOTY A0 NpeKpalleHusl BeOeHuBaHHsA. Pactsop
KHIATST, OXJaXJaloT, NePEHOCAT B MEpPHYI K040y BMECTHMOCTBIO
1 aM3, noMHMBAIOT BOJOH A0 METKH H HepeMelHBAIOT.

Pacreop B ¢ maccoBo#t xonumerrpaunelt amowmuuusg 0,0001 r/cm®:
10 cM3 cranfaprHOro pacTBopa A mepeHocsT B MEPHYIO K06y BMECTH-
mocTeio 100 cm?, npuausaoor 5 cM® cosstHON KHC/IOTHL, JOJAHBAIOT BOAOH
JI0O METKH H NePEMEUIHBAIoT.

PactBop B ¢ maccoBo#t xonuerrpanuelt amomuaus 0,00002 r/cm?®:
20 cm?® cranpaptHoro pacreopa b nmepenocsitr B Mepuyio K06y BMeCTH-
mocTbio 100 cM3, npuauBaior 5 cM® CONAHON KHCJAOTH, RONUBAIOT BOJOH
JO METKH M IepeMeHIHBaIoT.

23. [IpoBeneHnue aHaMusa

2.3.1. HaBecky Maccoii 0,2 r noMewaiT B KBapleBbH cTakaH BMe-
crumocthio 250—300 cm® B pacTBoOpsIIOT NPH HarpeBaHHH B 15—20 cm®
coNAHOM KHCAGTH. [ NPoBeJeHHsT KOHTPOJIBHOrO ONBITA HA 3arps 3He-
HHEe DeakTHBOB aJIOMHHHEM HaBecKy KapOOHHMJBHOTO Keje3a MPOBOAAT
yepes Bce cTajuu aHajdusa. [Ipubasasior 2—3 cM3 a30THOH KHCJOTH H
TIPOJOJIKAIOT HarpeBaHHe A0 MOJHOTO pacTBopenus Hasecku. Jomycka-
ercst pacrBopenue B 30—40 cM® cMecu CONSAHOE M a30THOM KHCJAOT B
cootHowenuu 3 : 1. K pacrBopy npubasasior 30 cM® X/1OPHOH KHCIOTHL
CrakaH HaKpHBAIOT YaCOBHM CTEK/JIOM M HarpeBaioT J0 INOABJEHHS
OOUJBLHBIX NAapOB XJIOPHON KACJHOTH W OKHCAeHHs xpoma. [IprorkphiBas
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CTEKJIO, IPHOAB/AIOT 10 KaMJIsAM COJSIHYIO KMCJIOTY H OTTOHSIIOT XPOM B
BUJle KPaCHO-OypHIX NapoB XJIOPHCTOrO XpoMHuiaa. BrnapuBanue A0 na-
POB XJIODHOH KHCJOTHI M OTFOHKY XpOMa INOBTODSIIOT MHOIOKPAaTHO 10
npexpallieHusl BHAEJEHHs apOB XJOPHCTOrO XpoMmuia. PacTBop BHINa-
PHBAIOT J0CYXa, K CYXOMY OCTaTKy IIpHOaBJsioT 3 cM® CONITHOH KHCJO-
TH ¥ pactBopsioT coad. IIpuausalr 20 cm® pacTBopa maBeseBodl Kuc-
aothl, 20 cM3 pacTBopa tpuioHa B u 100—130 cm3 Boaw. K pacrsopy
NPHANBAIOT aMMHaK IO NOSBJEHHs OCajka rufpookuceli miaum no pH
(8,5+0,2) (xonrpoar pH-merpoM) u ewe 10 cm® ammuaxka. Jlo6aBas-
1oT 15 cM3 pactBopa yHHTHONA, 4 cM3® pacrBopa 8-OKCHXHHO/HHA,
2 cm3 pactBopa derondranenna. Ocagos cpasy oThHIBTPOBHBAIOT HA
nBa ¢uabtpa «bemas JeHTa» ¥ npoMeiBaioT 8—10 pas npoMLIBHOH
KHAKOCTbI0. PUABLTP € 0CaAKOM NMOMEIIAI0T B IJIATHHOBHIH THreab, CY-
mar, 030.410T ¥ npokaausaioT npu 800—900°C B Teuenne 30 MuH.
K ocrartky no6aBasiior 5—7 kanesab cepHoit kucaors (1:1) u 1—5 cm®
(bTOPUCTOBOLOPOAHONH KHCJAOTH H OTPOHSAIOT KPeMHHH IIPH HarpeBaHMH.
OcraTox BHICYUIHBAIOT Ha mauTe H npokanusawoT npu 700—800°C B Te-
yeHe 2—3 muH. [JobaBasitoTr | T Kaausi NHPOCEPHOKUCIOrO H CI/IaB-
asior B MydeasHoii neyn npu 700—800°C. Ilnas pacTBopsiloT B Bole.
PacTtBop nepeanBaroT B KBapUeBHH crakaH, 106aBAfOT 5 cM® cepHo#
kucaorsr (1:1), 1—2 kanau pacrBopa KaJjHs MapraHIOBOKHCJIOTO H
pasbasasor Boxo# 10 50—60 cMd. Crakal ¢ pacTBOPOM O0XJakKAAIOT
1o temneparypn (5—10)°C. PacTBop nmepenuBaioT B 9KCTPAKIHOHHYIO
BOPOHKY, AobGaBasdoT K Hemy 10 cm® oxaaxiensoro fo (5—10)°C pa-
crBopa KyndeppoHa, uepe3 5 mun nobasastor 20 cm® xmopodopma u
nepeMelllnBaioT B TeueHHe 1 muH. Ilocse pasjenenus das opranHye-
ckuil ciofi (BHI3Y) orOpachBaioT. dkcrpakuuio ¢ 20 cM? xmopodopma
npoBoJAT eme 1—2 pasa, nobuBasich obeclBeYHBAaHUS OPraHHYECKOro
ciaoda. Ilpu Bropoil U TpeTheH sKcTpakuuu ¢(aspl NepeMelHBaloT
no 30 c.

Boanyio ¢asy nepenuBaioT B KBapLeBHI CTakaH, ymapHBamwT 10
obbema 3—5 cm?®, npuauBalT 1—2 cM® cepHOoll KucaOoTHL M 3—
5 cm® agotHoll KHcaOTH. CTakaH HAKPHBAIOT YacOBHIM CTEKJIOM H pas-
pYIIAIOT OPH HarpeBaHHH OpraHHyeckHe ocratku. [IpH nosiBleHHH ry-
CTHIX IIAPOB CEPHOH KUCJOTH IO KaIJIsSM OCTODOKHO IPHJIHBAIOT 430T-
Hy10 Kucaory. Omepalyio MOBTOPSIIOT A0 NOJNHOIO pa3pylleHHs opra-
HHYECKHX OCTaTKOB. PacTBop ynapHBalOT JO INOSIBJEHHs I1apoB cep-
HOM KHCJAOTH, OGMBIBAIOT CTEHKH cTakaHa 1—2 cm® Bogel M ynapu-
BaloT pactBop Ao ob6wema 0,5 cm®, oxnaxpanr H npuauBailor 20—
30 cM3 BOAHI, IepeJHBAIOT B MEePHYIO K00y BMecruMocThio 100 o3,
JOJIMBAIOT BOJAOH JO METKH U IepeMelIHBaloT.

Jas BoimosiHeHHs] GOTOMETPHUECKOH peaKUHH AJTIOMHHUA C Xpoma-
3ypoJoM S anuKBOTHYIO IOpuuio 5 oM® IPH MaccoBOH HoJie aJIoVH-
Hus1 He Gosee 0,06% u 2 cM® npH MaccoBOH JoJie aJNIOMHHHS CBEBIIE
0,05% nomemalnT B crakan emectuMocTbio 50—100 cM3, nmpuauBaior
2 cM8 pacrBopa acKOpGHHOBON KHCJIOTH, 5 cM® pacTBopa XpoMasypo-
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Jaa S, 5 cm® Gydepnoro pacteopa (pH 5,8) u 1o6aBasiioT aMMHaK A0
pH (5,7%0,1) (xourpoab pH-merpom). Homnyckaercs mobaBieHHe aM-
muaka g0 pH (5,7%0,1) nepexn npubaBaeHnem OydepHOro pacrsopa.
Pacrsop mepesnuBaloT B MepHYI0 Koa0y BMectumocTbio 50 cM3, xoJiu-
BalOT JO0 MeTKH BOAOH M nepemeliunBaiorT. Hepes 30 MHH H3MepsIOT OIl-
THYECKYIO NJIOTHOCTh PACTBOpPA HpPH AJHHE BOJHB 545 HM OTHOCHTEJb-
HO pacTBopa cpaBHeHMS. [lJis NMPUrOTOB/JEHHS pacTBOpa CpPaBHEHHA B
MepHy10 Koaly BmecTuMocThio 50 cm® nobasasior 5 cm® xpomasypo-
Ja S, 5 cM® GydepHoro pactBopa (pH 5,8), noauBaloT BOAOH KO MeT-
KM H NepeMelHBaIoT,

[ BoInoJiHeHHs] GOTOMETPHUYECKOH peaKUHH C aJIOMHHOHOM aJIHK-
BoTHYI0 nopuuio 10 cM? mpu MaccoBoit noJe anoMuHus Menee 0,05% u
2 cM® npu MaccoBo# jnoJe anioMuHHs cBeiwe 0,059% nomemaor B cTa-
KaH BMecTHMOcThi0o 50—100 cm3, nob6asasioT 2 cM® pacrBopa acKopOH-
HOBOH KHCJIOTH, aMMHak fo pH 3—4 (xonTtposnb pH-merpowm), 2 cmd
pactBopa ajioMunoHa, 5 cM® 6ydeproro pactsopa (pH 4,9) u nobas-
asior ammuak zo pH (4,9+0,2) (xourpoas pH-merpom). domyckaer-
ca poGapnenue ammuaka a0 pH (4,9+0,2) nepex mpub6aBienuem Oy-
¢epHoro pactBopa. PacTtBop nepesHBalOT B MEPHYIO KOJIOY BMECTHMO-
cteio 50 cm® posmBaloT BOAOH N0 METKH U nepeMelunBaior. Uepes
30 MHH H3MEpAT ONTHYECKYIO NJIOTHOCTb PacTBOpa NpPH JJIHHE BOJHH
536 HM OTHOCHTe/JbHO pPacTBOpa cpaBHeHHS. [I/s MPHrOTOBJEHHS pacT-
BOPA CPaBHEHHS B MePHYI0 Kon0y BMecTHMOCTbIO 50 ¢Mm® n06aBisOT
2 cm® pacrBopa amiomubona, 5 cm® 6ydepHoro pacrBopa, AOJHBAIOT
BOJOH MO METKH W NMEepeMeUIHBaloT.

Maccy aniOMHHHST HaXoJsT MO TPagyHPOBOYHOMY rpadHkKy.

2.3.2. ITocTpoerue epadyuposounsix epadhuxos

B 10 kBapueBHx cTakaHOB BMecTiMocTbio 250—300 cm3® nomemaior
HaBeCKH KapGoHuWJbHOro kesesa maccoit 0,2 r. Ipuausaor 1,0; 2,0;
3,0; 4,0; 5,0; 6,0; 80 u 10,0 cM® craumapTHOro pactBopa B u 2,5 n
4.0 cm® cranmaprHoro pacreopa b. K HaBeckam mnpuamBaloT no 15—
20 cM® comsHOi KMCHOTH M PAcTBOPAIOT NPH HarpeBaHuu. [IpubaBas-
10T 2—3 cM® a30THON KHCJOTHL H Jajee IOCTYMAalOT KakK YKa3aHO B
m. 2.3.1.

Ilo HaifileHHBHIM BeJHYHHAM ONTHYECKOH NJIOTHOCTH DPacTBOPOB H
COOTBETCTBYIOUIMM MM MaccaM aJIlOMHHHS CTPOSIT TpaJyHPOBOYHHIK
rpaguk. IIpr 3TOM Ha ocb OpAHHAT HAHOCAT BEJHYHHY ONTHYECKOH
IJIOTHOCTH PacTBOpa KOHTPOJILHOTO OMNBITA.

24. ObpaboTrka pe3yabTaToOB

2.4.1. Maccosyio gnoawo amoMuuds (X) B npoueHTax BBIUMCISA-
10T o gopmyJe

rje m— Macca aJIOMHHHS B aJHKBOTHOH YacTH aHaJH3HPYeMOTro
pacTBopa, HafileHHast O rPaAyHPOBOYHOMY IrpadHKy, r;
2—167
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m; — Macca HaBecKH NMPOGHI, COOTBETCTRYIOLIAs aJHKBOTHOMR yac-

TH aHaJU3HPYEMOrO pacTBopa, T.
2.4.2. A6comoTHEIE IOTyCKAaeMble PacXOXIeHHS Pe3y/JbTaTOB Tpex
napaJJieJbHBIX ONpelesieHHd Npu 1oBepuTeabHOl BepositTHocTH 0,95 He
JOJIKHBI TIPEBLIIATHL JONYCKAaeMbIX 3HaueHHH, NMpUBeNeHHBIX B TabJa. 1.

Ta6auua 1

AG6CONIOTHBIE KONYCKaeMbie
MaccoBast mons anoMuHus, % pacxomaenns, %

Ot 0,01 no 0,02 BkJIOY. 0,007
Cs. 0,02 » 0,05 » 0,01
» 0,06 » 0,10 » 0,02
» 0,10 » 0,20 » 0,03
> 0,20 » 0,50 » 0,05
» 050 » 1,0 » 0,10
> L0 » 20 » 0,15
» 2,0 » 50 » 0,2

» 50 » 7,0 » 0,3

3. ®OTOMETPMYECKMA METOR C OTAENEHUEM
TMAPOOKMUCBIO HATPUS

3.1. CymHocThr MeTOLa

MeTon ocHOBaH Ha 06pa30BaHHM OKPAlIEHHOIO KOMILIEKCHOTO CO-
e[MHEHHS aJIOMHHHS C XPOMa3ypoJoM S U NOJMBHHHJOBBIM CIIHPTOM
npu pH (6,2%0,4).

JKene30, XxpoM, THTaH M JApYrHe 3JeMeHTH OTAEJSIOT THAPOOKHCHIO
Hatpusi. Ilpu maccosoit mose xpoma Gosee 109 ero mpexBapHTEIbHO
OTFOHSIIOT B BHAE XJIOPHCTOro xpoMmu/aa. Hukenab, kobanbT W Maprasel
OTIEJSIOT OCaKAeHHeM aJIIOMHHHSI YPOTPONHHOM. BinsiHHe BaHanus
YUYHTBIBAIOT BBE/JEHHEM €ro B PaCTBOPHI AJis IIOCTPOEHUS IPaAyHpOBOY-
HBIX rpadHKOB.

32 AnnapaTypa, PpeakKTHBB H DacTBOpH

CrnekrpodoToMeTp HIH (OTOIJIEKTPOKOJIOPHMETD.

pH-meTp.

Kuciora coasinass mo 'OCT 14261—77 n pas6aBiennas 1:1 u
1:20.

Kucaora azotnas mo 'OCT 11125—78 u pasbaBaenHas 1 :1

Kucsora xJopHas, X. 4.

Kucnora cepras no I'OCT 14262—78 u pasbGaBinenHas 1:1.

Kucnora ¢ropucroBogopoaHas, oc. 4.

Hatpu#t yraexucawit no FOCT 83—79.

AMMOHHH XJIOPHCTHH, OC. Y.

YporponuH (apMaKoONeHHBIH, PacTBOPHI C MacCOBOH KOHIEHTPAallH-
eit 250 u 5 r/aM%; XpaHAT B MOJHITHIEHOBOH rocyne.
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Hunk xavpuersiii no T'OCT 4529—78, pacTtBop ¢ MaccoBoi KOH-
uentpanunest 100 r/am3: 100 r XJOpHCTOro HHHKa PacTBOPSIOT B BOJAE,
cofepxamelt 10 cM3 cONAHOR KHCIOTHI, MEPEHOCAT B MePHYI0 KOJAOY
BMECTHMOCTbIO 1 aM3, JONHBAalOT BOZOH A0 METKH H NEPEeMEIHBAIOT

Kucnora 6opuas no F'OCT 9656—75

Hartpusi rHapookHch, OC 4, PacTBOPHEl C MacCOBOH KOHUEHTpAIH
eit 200 u 50 r/niM3, XpaHAT B MOJHITHJIEHOBOM MOCYAe

Kucnora ackop6unoBag no 'OCT 4815—76 ¢ MaccoBO# KOHLEHT
pauueii 50 r/aM?, roToBAT mepen ynorpebiaeHHEM

Movuesnna no ['OCT 6691—77, pacTBop ¢ MaccoBOH KOHIEHTpa
uuelt 15 r/am3, roToBsT nepel ynorpebaeHueM

Cnupr stuaossiii no F'OCT 5962—67 nan 18300—72

Xpomasypoa S, pacTBOp ¢ MaccoBO# koHuentpauue# 1 r/famd® [ r
XpoMasypoJaa MOMelaloT B CTaKaH, CMAauHBAIOT BOAOH U PaCTBOPAIOT
B 6 cM® agorHo#l kucjoTH (1 1) PacTBop mepeHOCSIT B MEPHYIO KOJ-
6y Bmectumoctbio 1 AM3, comepxamyio 500 cm3 aruiI0BOro cnupra H
200 cm® Bomwl, mobaBasior 50 cm® pacTBopa MOYEBHHBI H AOJNHBAIOT
BOJOH A0 METKH, IFOAEH K ynoTpeb/eHHIO B TeueHHE ABYX HeAesb

Cnupr noanppHuioBuifl mo M'OCT 10779—78, pactsop ¢ MaccoBo#
KoHueHTpauueil 40 r/am3

AMMOHHH YKCYCHOKHCJBIH KBaAH(HKAIHH OC 4, PacTBOP C Macco-
BO# KOHIeHTpanuel 548 r/nm®

Hatpuit ykcycHOKHCHBIA 3-BOAHBIA OC 4, PAacTBOP C MacCOBOM KOH-
uenrpauueli 218 r/aM®, XpaHAT B NOJHSTHIEHOBOH Mocyne

Bydepnniit pactsop ¢ pH (7,1=0,1) 500 cm® pacrBopa ammouus
yKcycHokucsoro obbveanHsor ¢ 500 cM3 pacTBopa HATPHA YKCYCHO-
KHCJIOTO ¥ TIE€DEMEelIHBAIOT, XPAHAT B MOJHITHIECHOBOH MOCyae

JKeneso kapGonuabnoe mapku [1C no F'OCT 13610—79, ¢ macco-
Bo#t fodaeii He 6oqee 0,0019% anomMUHHA

Harpuii cepuncrokucantit no FTOCT 195—77

Bananus NsiTHOKHCH, OC U

PacTBOp BaHajgust ¢ MaccoBoii kKoHuenTpauuei 0,001 r/am3 1,7851 r
NATHOKHCH BaHaAHs NOMeLIAIOT B crakad, mpuauBamT 50 cM® cepHO#
KHCJIOTHI, HarpeBalOT A0 DAacTBOPEHHs HABECKH, OCTOPOXKHO NpHGaB-
JAAI0T 5 cv® a30THOM KHUCJIOTBI, BHIMAPUBAIOT [0 NCHABIECHHA TapoB
cepHo#l kucjaoTH PactBop oxsaxnawt, nobasasioTr 200—250 cm® Bo
IB, nepevieinuBaioT, GUHILTPYIOT Yepe3d GHABTP cpefHell NMJAOTHOCTH B
MEPHYI0 KOJI6y BMECTHMOCTbIO | 1OM3, (HABTP NPOMBIBAIOT TemaoH
BOJOH, cobupasi MPOMBIBHYIO XKHAKOCTL B Ty ke koa6y K pacrsopy
npuauBaotT 100 cm® ceproft kucnorel (1 1) Pacrsop oxiaxaaior,
IOJTUBAIOT BOAOH [0 METKH H NepeMelInBaIoT

Amomunui mapku A999, A995, A97 uan A95 mo 'OCT 11069—74

CraHpapTHBIE PACTBOPHI AJIOMUHHUS

Pacteop A ¢ MaccoBoil KonueHTpanueit aatomunus 0,001 r/cm?
1,0 r ajoMHHHS MOMeNaloT B CTakaH BMecTHMocThio 250—300 cm?,

2
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npuauBalotT 50 c¢m® pacrBopa consHOH Kucaorn (1:1), 3—4 xamau
430THOH KHCJOTHL M pacTBOPSIIOT MpH HarpeBaHuH. [lpuGaBisioT
100—150 cM? ropdueii BOAB W HArpeBawT A0 PACTBOPEHHS COJEH.
PacTBop 0OXJIaXKAalOT, MEPEHOCAT B MEPHYI0 KoaGy BMECTHMOCTHIO
1 am3, nobaBasior 30 cM® COASIHOM KMCJIOTBHI, AOJHBAlOT BOAOH [0
METKH H NepeMeLIHBaloT.

PactBop B ¢ MaccoBoit koHuenrpauueit amomuuusa 0,00005 r/cm3:
5 cMm® craHpapTHOro pactBopa A mepeHOCAT B MepHYW Koy BMe-
cruMocThio 100 cM3, mpusauBaioT 5 cM® COJAHOH KHCJOTH, JOJHBAIOT
BOJAOH 10 METKH H NepeMellnBalor.

33. IlpoBeneHne aHaaAH3a

3.3.1. HaBecky maccoit 0,5 r npu MaccoBoil xosie aJIOMHHHSI Me-
gee 0,05% wuau 0,25 r npu MaccoBol noje ajiomuHusi cBuiuie 0,05%
noMenialoT B KBaplieBblfl cTakad BMectuMocThio 200—300 cM® u pacr-
BOPSIOT NpH HarpeBaHuH B 20—25 cM® cONAHON KHCJIOTHL.

[asi mpoBefeHHs KOHTPOJILHOTO ONBITA Ha 3arps3HeHHe peakTH-
BOB a/IlOMHHHEM K HaBecKe KapOOHHJIBHOrO XKese3a A06aBJSIIOT pacT-
30p BaHajAUs B KOJHYECTBE, MPHMEPHO COOTBETCTBYIOLIEM COJEpKa-
HUIO €r0 B aHaJH3HUpyeMOll TMpobe, NPOBOAAT CMeChb uepe3 Bce CTaAMH
aHaJM3a.

TIpu6aBasior 3—5 cM® a30THOH KHCJAOTH M NPOJOJKAIOT HArpeBa-
#ue JO IONHOrO pacTBOPEeHHs HaBecKH. JlomyckaeTcs pacTBOpeHHe B
30—40 cm® cMecH COASHOM W a30THOH KUCJAOT B cOOTHoweHuu 3J: 1.

[Ipn maccoBoil poje XpoMa B aHaJH3UPYeMOM MaTepHaJe CBHIIE
10% x pactBopy npubasasior 50 cm® xjqopHo#t Kucjaotrel. CTakaH Ha-
LPBIBAIOT 4aCOBbBIM CTEKJOM H HarpeBawT A0 IMOABJCHHA OOGHIBHBIX
71apOB XJIOPHOH KHUCJOTH M OKHCJIeHHs xpoma. IIpuoTkpmiBas crekso,
npubaBIsIOT MO KallIsAM COJSHYIO KHCJAOTY H OTTOHSIIOT XPOM B BHJE
KpacHO-GypbIX MapoB XJOPHCTOrO XpOMHJa. BrimapuBaHue 10 Mapos
XJIOPHO# KHUCJIOTHL M OTFOHKY XpOMa NMOBTOPSIIOT MHOFOKPAaTHO AO Ipe-
KpauieHHsl BBIJeJCHHS MapoOB XJOPHCTOTO XPOMHJA.

PacrBop BuimapuBalT Aocyxa. K cyxoMy ocTatky npuGaBiasior
10 cm® coastHO KHCJOTHI M BHOBb BhIMapuBaioT gocyxa. O6paboTky
CyXOro OCTaTKa COJSIHOM KHCJAOTOH noBropsitor. Ilocie oxjaxaeHHs
npu6asasior 10 cM® COJNAHOH KHCJAOTBI M HarpeBalOT AO pacTBOPEHHUsA
cosefi. K pacrsopy mnpubabasior 30—40 cm® ropsdedi BoAB H OT-
QHUABTPOBLIBAIOT HEPACTBODHMBIH OCTAaTOK HA IIOTHBIH (HJALTP, C€O-
pepxamuii 6ymaxuywo Mmaccy. Ocafiok Ha GHJABTPE HDOMBIBAIOT 2~
3 pasa ropsiuet coasiHofi xucaoTof (1:20) m 2—3 pasa ropsuelt BO-
noit, TIpombIBHBIE BOABI TNPHCOEIHHSIIOT K OCHOBHOMY (MJIBTPATY.
DuAbTp ¢ 0CajAKOM NMOMEUIAlOT B IVIATHHOBBIH THreNb, CyLIAT H 030-
asor npu 600°C. Ocanok B Tur/ie cMayuBalT 2—3 KalJISIMH CepHOH
gucaotel (1:1), 1—5 cM® GTOpHCTOBOXOPOZHOH KHCJIOTH M BHINApH-
BAIOT IO YJdaJieHHS NMapoB CepHOH KHUCJAOTH. K cyxoMy oCTaTKy mnpH-
6aBasiior 1 r G6Ge3BOAHOrO YIrJEKHCJOr0 HaTpHA H CIVIABJSIOT NPH
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1000°C B Teuyenue 10 mun. Ilnas pacrBopsitor B 10—20 cm3 ropsiyeit
BOJIbl 1 NMPHCOEAHHSIOT K OCHOBHOMY ¢UJIBTpATY.

Tlpu maccoBoit jnone Hukeasi W koGasabra B cymme cBobiuie 15%,
mapraHna cBbilie 2% OpOBOAAT OMEPALHIO HX OTAEJCHHSI OCaXKIAeHH-
€M aJlOMHHMSI YpOTponHHOM. [l 3TOro pacTBOp BHIIAPHBAIOT JO
o6bema 150 cM3, oxsmaxpator u npubasasiior ammuak go pH 2,5—3,0
(kouTpoab pH-MeTpom uan yHHBepcaJIbHOH HHAMKATOpHOH OyMaroi),
npubaBasiOT 2 © XJOPUCTOro aMMOHHA H 20—25 cm3 pacTBOpa ypoTpo-
nua (250 r/am3). Comepxumoe crakaHa Harpebalor o 90°C uaGe-
rasi KUIEHUsl, 3aTeM BBIAEPKUBAIOT HA TeMJIOH NJHTE B TeueHHe 15—
20 muH no koaryasuuu ocajgxa. PactBop Quantpyor uyepes QUILTD
cpenHell naotHocTH. Ocanok Ha ¢uabTpe npomeiBaior 10—12 pas Ten-
AbiM pactBopoM ypotponuua (5 r/mM®) u pacreopsior B 40 cMm3 coas-
HO! xucaothl (1 :1), cobupas pacTBOp B CTakaH, B KOTOPOM OCaxKia-
JI1 THADOOKHCH, QHABLTP NpombiBalOT 6—8 pas ropsiueil BoJOH, coGH-
pasl MpOMbIBHBIE BOAB B TOT Ke cTakaH. @uabtp orbpachiBaioT. Pact-
BOp ynapuBawor 0 ob6bema 10—20 cm?, mpubasadior 5 cM® pacTBopa
xqaopucroro uuHka u 0,7 r GOpHOH KHCJIOTH U HarpeBaioT. I'opsunii
pacTBOp OCTOPOXKHO MpPH TLIATEILHOM IiepeMelIMBaHHH BJIHBAIOT B
KBapLeByo KoJ6y, cogeprKallyio FOpsiutil pacTBOp FHAPOOKHCH HAaTPHHA
¢ MaccoBoi KoHueHtpauuein 200 r/am3 B koauuectse 30 cm® mpu mac-
coBoii npo.ge amomnHus cseime 0,06% u 75 cm® npu MaccoBoil nodne
anromunus cBuime 0,059%. Iocne oxsa)KaeHus colepKuMoe KoJObl re-
pPEHOCSIT B MepHylo Koaby BMectHMmocTblo 100 cm® uau 250 cm® npn
MaccoBO# jgose ajiomudus MeHee 0,05% wuau ceoie 0,05% coorserct-
BEHHO, JOJNIHBAIOT BOROH [0 MEeTKH W NepememinBalor. [Tocne orcTausa-
HHSl pPacTBOP (GHJABTPYIOT 4yepe3 cyXodl (GHJAbTP cpeiHed IJOTHOCTH B
CyX0il KBapleBuil cTakaH, OTOpacbiBasi nepBHe Nopuuu GuiabTpara.

AnnKBOTHYIO yacTb pactBopa 10 cM® momewalOT B CTaKaH, COJep-
Kaumi 3 cm® constnoit kucaorel (1:1) u 10 cm® Boanl. pH pacteopa
JOJKHO OBITb He Gosee 1 (koHTposb pH-MeTpom). 3ateM mpubaBasior
2 cM® pacTBOpa acKOpPGHHOBO¥ KHCJAOTH H ycraHaBiuBaloT pH (1,5%
+0,1), npubasisigs HeGOAbLINMH MOPUHIMH NIPHU NEepeMelIHBaHHU pacT-
BOp THIPOOKUCH HATPHUSl C MaccoBOW KoHUeHTpauue# 50 mr/am3. Pacr-
BOp NEPEHOCAT B MepHyio Koaby BMectuMocTbio 100 cm3, npubaBasior
npu nepemelnBanud 10 cM3 pacTBopa xpomasyposa S, 5 cm® pacteopa
noJuBHHUAOBoro cnupra u 20 cm® 6ydepHoro pacrsopa. PasbaBasior
BOJOH N0 MeTku W mepeMemnBaioT. Uepes 30 MHH H3MePSIOT ONTHYE-
CKYI0 IJIOTHOCThL PacTBOpa MpH AjuHe BOJHH 620 HM OTHOCHTEJILHO
BOJBI.

Maccy anioMHHHSI HAXOAT IO TPajyHPOBOYHOMY TpadHKYy.

3.3.2. IToctpoenue epadyuposounvix epapuxos

3.3.2.1. Has craneit ¢ MaccoBoi AoJeit anoMuHHa MmeHee 0,05% B
NSATh KBapLEBBIX CTAKAHOB MOMEIAIOT HaBeCKH KapOOHHIBHOrO XKesne3a
macco#t no 0,5 r, npuauator 1,0; 2,0; 3,0; 4,0 u 5,0 cm® crangapTHOrO
pactBopa anoMHHHA b # f06aBAsIOT pacTBOp BaHaJAHs B KOJHYECTBax,
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NMPHMEPHO COOTBETCTBYIOIUMX COAEPKAHUIO €ro B HaBeCKe aHaJH3Upye-
Mo# cranu. 3arem npuausanotr 20—25 cm® coasHoit KHcaoTH. [ajee
nocTynaioT Kak ykazauno B n. 3.3.1. Ilo HaliieHHBIM BeJHUHHAM OITH-
4YeCKOil MJIOTHOCTH PacTBOPOB H COOTBETCTBYIOIUHM HM COAEPKAHHAM
aJIIOMHHHUST CTPOST rpaayHpoBouHble rpadukd. Ilpu 3TOM Ha ochb opau-
HAT HAHOCAT BeJHYHHY ONTHYECKOH IJIOTHOCTH PacTBOPa KOHTPOJILHO-
ro ONbITa

3.3.2.2. Ias cranei ¢ MaccoBofi aoJeit amomuHus csoiure 0,05% B
NATb KBApLEBLHIX CTAKAHOB MOMEIIAIOT HaBECKH KapOOHHUJBHOrO XeJje-
3a macco#t no 0,25 r, npunualor 2,5; 5,0; 7,5; 10,0 u 12,5 cm® cran-
JapTHoro pactBopa amioMuHHs B. [lanee mocTynaior Kak yka3aHo B
n 3.3.2.1,

3.4. O6paboTka pe3yabTaTOB — MO M. 2.4.

4. ATOMHO-ABCOPEUMOHHBIA METOA C SJNEKTPOTEPMMYECKUM
HATPEBAHHEM

4.1, CymHuocTp MeTOAA

Mertop ocHOBaH Ha HM3MePEHHH BEJHYHH NOLVIOLIEHHS H3JyYeHHs
cBOGOAHBIMH aToMaMH agsioMuHusa npu 309,3 HM, obpasyowuMucs B
pe3ysbTaTe TEPMHUYECKOH AMCCOLMAIHNM COEAMHEHHH aJIOMHHHSA B rpa-
¢duTOBO# KIOBeTE.

42 AnmapaTypa, peaxkxTUBH H PpPacTBOpH

AtomHO0-a6copOLUHOHHEI crekTpodoTOMETp ¢ rpaduTOBOH KiOBe-
TOH.
Jlamna Ha ajnOMHHHH.

Apron no 'OCT 10157—79.

Kucnora consnas no 'OCT 14261—77 u pas6aBaennas 1:1.
Kucaora azothas no FOCT 11125—78.

Kucsnora ¢ropHcTOBOLOpOAHASA, OC. U.

Kucnora ceprnas mo I'OCT 14262—78 u pas6asaennas 1:1 u
1:100.

Kucnora mwasencsas, oc. 4, HaCHILLEHHBI pacTBOP.

Kanu#t nupocepuokrennst no F'OCT 7172—76.

Xesneso kap6ouunpHoe Mapku [1IC mo 'OCT 13610—79 ¢ macco-
BoH poJeit metee 0,001% amomMHHUS.

Cranb ans NpPHrOTOBJEHHS TI'PaAyHPOBOYHOTO rpaduKka, CoAepKa-
as aJlOMHHHHA B COOTBETCTBHH ¢ Tabs. 2, 61HM3KasA MO COCTaBY K HC-
NBITYeMO# CTaJjH, OTJAHYaloUlascs OT Hee II0 MacCOBOH J0Jie OCHOBHBIX
MaKpPOKOMIIOHEHTOB Ha +5%.

Ta6anuma 2

MaccoBast noad aMIOMHHHSA

Maccosas foas ajqioMuuus, % Macca HaBecKH npobhl, T B CTalyl IJsi IpaAyHPOBOYHOTO
rpaduka, %, He GoJee

Or 0,01 go 0,05 BKJIOU, 0,50 0,01

Cs. 0,05 » 0,10 » 0,25 0,05

> 0,10 » 0,20 » 0,10 0,10
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Amomuunit mapgu A999, A995, A97 uau A95 no I'OCT 11069—74.

CranpapTHble pacTBOPbl aJIOMHHHA.

Pacteop A ¢ MmaccoBo# xkoHuentpauue anomunausa 0,001 r/cM®: 1,0 ¢
aJIOMHHUA NOMEILAIOT B CTakaH BMecTHMOCThio 250—300 cm3, npuaun-
Balor 50 cm?® pacrBopa coasnoil kucaoTh (l:1), 2—3 cm® asoruoit
KMCJOTBl M pPacTBOPAIOT NpPH HarpeBaHuu. OxJaxKAawoT, NpubaBAfoT
50 cm® pacrBopa cepHoii kucaoTh (l:1) ¥ BhiMapuBaloT A0 NapoOB
cepHoil kucaothl. OXJa)aawT, 0OMBIBAIOT CTEHKH CTaKaHa BOJAOH H
MOBTOPSAIT onepauuio BoinapuBaHusA. OX/JIaxXAeHHBIH PacTBOp MepeHo-
CAT B MepHYIo Kon0y BMecTHMOCTbIO 1 AM3, conepakauyio 50 cm® pact-
Bopa cepHoil Kucaothl (1 :1). PasbaBasior Bogo#, oxsaxaal0T, LOJAHU-
BaIOT BOJOH A0 METKH H NepeMelIHBaIoT.

PactBop b ¢ maccoBoil koHueHrtpauueii amomunus 0,00005 r/cm3:
5 ¢M? cTaHZApTHOrO pacTBopa A NEpeHOCAT B MEPHYH KOJOY BMECTH-
moctbio 100 cm3, nmpuausaT 2 ¢cM3 cepHOH KHCAOTH, AQJHBAIOT BOAOH
J0 METKH U NepeMelnBanT.

43.Ilposegenue aHanausa

4.3.1. Hapecky Maccofi B 3aBHCHMOCTH OT MacCOBOH AOJH aJIOMH-
HUSL B CTaJil B COOTBETCTBHHU C TabJ. 2 NomelaloT B KBApUEBLIH cTa-
kaH, npuausaoT 20—30 cM® coastHO# KHCJOTH, HaKpBIBAIOT CTAKAH H
pactBopsoT B Teuenne 30—40 muH npu HarpeBanud. Hus nposepe-
i1 KOHTPOJIbHOIO ONbITa Ha 3arps3HeHHe PeaKTHBOB aJIIOMHHHEM Ha-
BeCKY KapOOHHJBLHOIrO KeJe3a NpOBOAAT yepe3 Bce CTaJHH aHAJH3a.
3areM n06aBasAoT 4—38& ¢M3 a30THOH KHCJAOTH H NPOAOJIKAIOT HArpe-
8aHHe 10 I10JIHOFO PasJoXkKeHHs HaBeCKH.

Homnyckaerca pacrBopende B 30—40 c¢M3 cMecH coOMAHOH H a30THOR
KHCJOT B cooTHOWweHuH 3 : 1. K oxyaxaAeHHOMY pacTBOpy A0GaBJSIOT
10 cM® cepHOH KHMCAOTHI W BLINAapHBAIOT A0 MOSABJCHHS NMapoB CepHOM
KHcaOoTH. PactBop oxaaxaalnor. K pacTBopy cranu, He coaepikauies
BoJabdpam uian Huobui, npunubaot 50—70 cMm® ropsuel BOAH; K pacr-
BOPY CTajiu, cojep:Kallieil Boabdpam Han HHoOuii, mpuausaior 50 cmd
pacTBopa luaBe/eBolH kKHcJAOTH H 20 cM® Boawl. PactBop HarpesaioT ao
PacTBOPEHHS BBHIIABLIHX cOJed U OTGHABTPOBBIBAIOT 0CaJ0K KPEMHEBOH
KHCJOTH Ha ABa (uabTpa «bOesas JeHTa», cobHpas ¢uJIbTpaT B Mep-
HYIO KOJ0y BMecTHMOCTbO 250 cm3. PuabTp ¢ ocajkoM NPOMBLIBAIOT
10—12 pas pas6aBaeHHOH cepHoH Kucjoroit (1:100). ®uabTp c ocax-
KOM NOMELIAIOT B MJATHHOBBIH THUTesb, CyWIAT, O30JSI0T U NPOKAJHBA-
o7 npu 800—900°C B Teyenue 30 muH. K ocrarky po6asasior 2Z2—
3 kanau cepHoit kueaorel (1 :1) u 1—5 cm® dropucroBoropoaHOit Kuc-
JIOTHI 1 OTTOHSIOT KpeMEHMA npH varpeBaduu. OCTaTOK BLHICYUINBAIOT Ha
AJAXTE ¥ NPOKaAuBaloT B Mydene npu 700—800°C B Teuenue 2—3 MHH.
JobaBasior | © KaaHudg NHPOCEPHOKHCJOrO (B3BEIUHBAIOT HA TEXHH-
YyeCcKHX Becax) H CIiaB/asioT B MydeabHoii neun npu 700—800°C. [1aas
pacTBOPAIOT B Boje. PacTBOp NPHCOEAHHAIOT K OCHOBHOMY (HJABTpPATY,
JIOJIHBAIOT BOROH A0 MeTKH M nepeMewinBaioT. OTOHPAIOT MHKPOINHIET-
KOl aJMKBOTHYI0 4acTb MOJy4YeHHOro pactopa, pasHyio 0,01 uan
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0,02 cm® (B cooTBeTCcTBHH ¢ 006JaCTbIO NMPSMOJHHEHHON 3aBHCHMOCTH
KOHIIEHTPALHH aJIOMHHHsL OoT abcopbuuu anas npubopa), BBOAAT €ro B
rpaduToBYI0 KIOBETY, BhICylIHBaloT B TeyeHne 30 ¢ npu 100°C, nposo-
IAT TepMHYecKoe paspyuieHue B TeueHHe 20 ¢ npu 1400°C u aroMusa-
o B TeyeHue 8 ¢ npu 2700°C. B kauecTBe 3KPaHHDYIOLIEro rasa Hc-
NOJb3YIOT aproH. BeauuuHy norjomeHnus usiaydenus npu 309,3 um
(QHKCHPYIOT ¢ HOMOIUBIO periucTpupywolero ycrpoiicrsa. Jlas H3mepe-
HHA OTOMPAIOT HE MeHee Tpex AJHKBOTHBIX uacTefl pacrBopa. Kiosery
npomMuiBaioT BBefenHeM 0,01—0,02 cm® Boabl ¥ BKJKOYEHHEM BCeX CTa-
IH¥H HarpeBaHHs N0 yKa3aHHOH IporpaMme.

M3 3HaueHHs1 ONTHYECKOH IJIOTHOCTH aHAJH3YPYyEeMOro pacTBOpa
BLIUHTAIOT 3HAYEHUE ONTHUECKOH NJOTHOCTH PACTBOPA KOHTPOABLHOIU
OmbITa.

Maccy anioMHHHS HAxXOAAT MO rPagyHPOBOYHOMY rpaduKy ¢ yue-
TOM HNONPABKH KOHTPOJILHOTO OIIBITA.

4.3.2. IlocTpoenue epadyuposournozo epagura

B necats kBaplieBHX cTakKaHOB BMccTHMOCTbIO 250--300 cMm?® mom -
al0T HaBeCKH CTalU JJjisi IPaiyHPOBOYHOro rpaduka B COOTBETCTBIIH
¢ taba. 2. B neBsTh cTakaHOB NMPUAMBAIOT nochaegoBatenabHo 1,0; 1,5;
2,0; 2,5; 3,0; 3,5; 4,0; 4,5 u 5,0 cm® cragmaptHOoro pacrsopa b amo-
MuHuS, [decATHl CcTaKaH CAYyXKHT [AJsg TNPOBefeHHSs KOHTPOJIbHO-
ro ONBITA.

Bo Bce crakansl npuauBaior 20—30 cm® consHolt kucaorsl. Jance
NOCTYIAKT Kak yKasauo B m. 4.3.1. M3 3HaueHust onTuyeckod MIOTHO-
CTH PAcTBOPOB /151 FPAAyHPOBOYHOro rpaduka BHYHTAIOT 3HAYCHHE ON-
THYECKOH IJIOTHOCTH PacTBOpPa KOHTPOJILHOIO ONHITA.

[To HalifeHHBIM 3HAaYeHHSAM ONTHUYECKOH MJOTHOCTH PAacTBOPOB H CO-
OTBETCTBYIOIIHM HM 3HAaYeHHSIM KOHLUEHTPAUMi aNIOMHHHS CTPOAT rpa-
JLYHPOBOUHLIH rpadHxK.

PactBophl s rpagynpoBoYHOro rpaduKa XpaHAT B NJIOTHO 3aKPLI-
THIX TOJMH3THJEHOBBIX HJIH (TOPOMNACTOBBIX COCYAax B TeuyeHHe 1 Mmec.

44, O6paboTka pe3yabrTaToB

4.4.1. MaccoByo gmonio anoMuHua (X) B TNPOUEHTAX BHYHCJAIOT
o ¢opmy.Jie

xm-100

)
my

rjae m-—macca aJIOMHHMS, HallleHHAs NO TI'pajyHPOBOUYHOMY rpadu-
Ky, T;

my — Macca HaBeCKH CTaJi, I.

442, AGconloTHHE JONycKaeMble pPacXOXIEHHS pe3YJbTaTOB
Tpex Tapa/IeJbHBIX ONpefesleHHH I@PH JOBEPHTENbHOH BEpPOSATHO-
ctd 0,95 He NOMKHBI NMPEBHIUATH AOMYCKAEMbIX 3HAUEeHH{, NMPHBEIEH-
HBIX B TabJa. 1.
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5. THTPUMETPHYECKMIA METOR

51. CymHocTh MeTOXA

Mertoj OcHOBaH Ha peakuuu 06pPa30BaHUA KOMILIEKCHOTO COEHiiHe-
HHsl aJIOMHHHS ¢ TPHJAOHOM B B caaboxuc/oii cpefte H moc/eyiomem
THTPOBAHWM H36GBITKA TPHUJIOHA D PacTBOpPOM YKCYCHOKHCJIOTO IMHKA.

KoHeYHy10 TOYKY THTPOBaHHs YCTAHABJMBAIOT BU3YaJbHO O l13Me-
HEHHIO OKPACKH HHAHKATOPa KCHJEHOJNOBOIO OPaHXKeBOro.

Ot xkeJe3a, HHKeJd, XPOMa H JAPYrHX 3/1eMEHTOB aJIOMHHUH mpej-
BAPHTEJNbHO OTIENSAIOT OCAXK/IEHHEM (PTOPUCTHIM HATPHEM.

52 Annmapartypa, PeaKTHBE, PacTBOD

pH-merp.

[Gicnora consinaa no 'OCT 3118-—77 u pas6aBnennas | : 1.

Kucaora asorwas o FOCT 4461—77.

Kucsora cepraa no I'OCT 4204—77 u pasbasaennas [ :1, 1:(00.

ILucsora ¢rupnctoBofopondas no FOCT 10484—78.

Kucaora 6opras no I'OCT $656-—75, HachUIeHHBIH pacTBOP.

CMmech 6opHOH u coasiHoH KucaoT: K 300 cM® HacHIEHHOro mpu
KOMHATHOM TeMIepaType pacTBopa OOpPHOH KHCJAOTH HPHOaBIASIOT
500 cm® consaHoil kucaotel u 1,2 am3 Boasl. PacTBop mepeMmendBalor.

Kuncnora yxeycnasi no FOCT 61—75.

Kaanfi-satpuii yraexkucasii no FOCT 4332—76.

Amwmuak Boausiit no FOCT 3760—79.

Ammonnit ykcycHokucastii no 'OCT 3117—78.

Avmonnit suMonHOKHCIHE JABy3aMmewennhii nmo IT'OCT 3653—78,
pactBop ¢ MaccoBofi koHueHrpaunei 400 r/zmd.

Ammonnii marenesokucabii no FOCT 5712—78, HachlleHHB# pa-
CTBOP.

Mackupymomas cmech: K 1 amM® pactBopa JBY3aMEUIEHHOTO JIIIMOH-
HOKHCJIOTO aMMOHHS € MaccoBoi KoHueHTpauue#t 400 r/am® npubasas-
10T 1 AM® HaCBIICHHOrO IpPH KOMHATHOH TeMnepartype pacTBopa lase-
JIEBOKHCJIONO aMMOHUS U f€PEMEILHBAIOT.

Harpn#t propucthii no 'OCT 4463—76, pacTBOp ¢ MaccoBOH KOH-
uentpauneit 35 u 5 r/ams.

Cnupt 2THNOBHIH pekTHdHKOBaBHBIA TexHuueckuii mno [OCT
18300—72.

HUnpukatop MerunoBelit kpacHeli mo I'OCT 5853—51, pactBop ¢
maccoBoii KouueHTpanued 2 r/am®: 0,2 r upAMKaTOpa PacTBOPAKT B
60 cm® sTaHONa U Ao6aBasioT 40 cM® BOAHL.

Harpuit xaopucrait no FOCT 4233—77.

Munukarop kcuseHosoBhfi opaHxesnit: 0,1 © wHaAMKaTOpa pacTi-
pawoT B cTynke ¢ 10 r XJ10pHCTOro HaTpHsl.

Bydepuetii pacreop ¢ pH 6,0:500 r ykcycHOKHCJIOro aMMOHHS pa-
ctBOpsAOT B 1 AM3 Boabl ¥ MpuGaBisOT NPU NOCTOSIHHOM NepeMellyBa-
HMH JeJSHYIO YKCYCHYIO KHCJAOTY Ao noayyenusi pH pacrsopa 6,0. 3na-
yenne pH pacreopa nposepsiior pH-merpom. IlpuroroBneHHwift pact-
BOp OUABTPYIOT.
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AnoMuHHE MeTasaHYeCcKHii NepBHYHBIH Mapok A999, A995, A99,
A97 no TOCT 11069—74.

CranfapTHb pacTBOpP C MaccOBOH KOHLEHTpauuell aJlOMHUHHA
0,001 r/cm®: 0,1 r MeTaaJHYeCKOro aJIOMHHHS MNOMEL[Aal0T B CTaKaH
BMecTuMOCTbI0 100—150 cM3, mpubasasior 20—30 cM3 cOSHOH KHCJIO-
e (1:1), 3—4 cm3 asotHo#t kucaorsl (1:1) u pacTBOpsiloT npu Ha-
rpeBanun. PacTBop oxaaxnaior, 106asasior 10 ¢cM? cepHOH KHCJIOTHL H
BHIIapHBAIOT A0 NapoB cepHoil KucoTH. [Tocsie oxmaxaenus coau pa-
ctBopsilor B 30—40 cm® BOAbLI, pacTBOp HEPEHOCHAT B MEpPHYIO KOJAOY
BMecTUMOCTbI0 100 cM3, KONUBAIOT BOJOH HO METKH H NEpPEeMELIHBAIoT.

Hunk ykcycHokucabiit 2-sopnuiéi no I'OCT 5823—78, pactBop ¢
MosapHOil KoHueHTpauue# 0,05 moas/aM®: 11,0 r YKCYCHOKHCAOrO WHH-
kKa pactBopsitor B 300 cM® Boanl, 3ateM npHbasasior 10 cM® sensiHoM
YKCYCHOH KHCJIOTHI, PacTBOp (pHJbTPYIOT B MepHYI0 K010y BMeCTHMO-
CTbi0 | AM®, HOJMHBAIOT A0 METKH BONOH H MEpPeMELIHBAIOT.

LlnHK yKCYCHOKHCJBIH, pPacTBOp ¢ MOJSAPHOA KOHUEHTpauued
0,025 mosp/aM3: 500 cM® pacTBopa YKCYCHOKHCJIOTO LMHKA C MOJAPHOM
koHueHTpauneir 0,05 Monb/AM® MOMEWIAIOT B MEPHYI0 KOJNGY BMECTH-
Mocthlo | aM3, NONHBAaIOT BOAOH OO METKH H IepeMeIlHBaloT.

Coab gunatpueBas sTuaeHguaMuH-N, N, N’, N’-terpaykcycHo#
Kucaothl, 2-soaHas (rpuaod B) mo 'OCT 10652—73, pactBop ¢ Mo-
asipHo#i KoHueHTpauuei 0,06 monp/am®: 18,6 r Tpuaona B pacreopsitor
B 250—300 cm® Boxbl mpu caaboM HarpeBaHHH. PactBop duabTpyloT,
TepeHoCAT B MepPHYI KOJaGY BMECTHMOCTbIO | AMS, N0JMBalOT BOJOH
A0 MeTKH H TNIepeMeIUHBAIOT; pacTBOP C MOJISIDHOA KOHIEHTpalLueH
0,025 moan/am®: 500 cm® pacTBopa TpuioHa b ¢ MossipHO#H KOHUEHTpa-
une 0,05 Mosb/aM3 MoOMeIAIOT B MEPHYIO KosI6y BMecTHUMOCTbIO 1 am3,
IDOJMIMBAIOT BOAOH 40 METKH M IlepeMeLIHBaloT.

MaccoBylo KOHLEHTPalNMIO pacTBOpPa TPHJOHa D ycTaHaBAHBAIOT NO
CTaHIAapPTHOMY pacTBOPYy aJ/iOMHHHMs. [lis 3TOro craHmapTHBIA pacrt-
BOp a/IOMHHHS B KOJIHYECTBE, COOTBETCTBYIOLUIEM Macce ero B HaBec-
Ke aHajusupyemoro ofpasiua, NOMeLaloT B CTakaH Wi Koaly. [anee
MOCTYNAKT KaK YKasaHo B II. 5.3.

Honyckaercsi MacCOBYIO KOHIEHTpaUHio TPHJIOHA B ycranaBiuBaTh
Mo CTaHZapTHOMY o6pasiy cTajnu, GAU3KOMY MO XHMHYECKOMY COCTAaBY
U MaccoBOIl foJie aJIOMHHHS K aHaJH3HpyeMoii npoGe.

MaccoByw xoHuentpauuio tpunoHa b (T), BbipaxkeHHylo B r/cm3
aJIOMMHHS, BHIYHCJSIOT IO hopMyne

. m
V—V;-K’

rae m— Mmacca aJIOMHHHA B aJHKBOTHOH YacTH CTAaHRApPTHOrO pacr-
BOpa, B3ATOrO AJI THTPOBAHHS, T;
V — o6bem pacTtBopa TpuaOHA b, B3ATHI AjAd TUTpOBaHus, CM3;
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V) — ob6bem pacrBopa YKCYCHOKHCJOrO HHMHKA, H3PacXOAOBaHHBIA
HaA THTpOBaHUe H3OGBITKAa TpuJoHa B, cmd;
K — xo>bbunuent Ana nepecdera o6beMa YKCYCHOKHCJIOTO LMH-
Ka Ha o6beM TpuJoHa b.

Has onpenesieHus: 3HadeHHd Ko3(pduuuenta K H ydyeTa BeJHYHHB
KOHTPOJIbHOTO OIBITA HCIIOJb3YIOT PACTBOP KOHTPOJIBHOIO OMNBITA HA
peaxTHBH, NPOBEJEeHHLIH Yepe3 BCe CTaAHH aHaJ/HM3a, KaK YKa3aHO B
n. 5.3

Koadbduunent K Boruucasiior no dopmyie

rae Vo— 06;beM pacTBopa TpuJoHa b, B3ATHIH AJAA THTPOBaHHA,
cm3;
V3—06$EM pacTBOpa YKCYCHOKHCJIOrO LHHKA, H3PacXOAOBaHHHIA
Ha THTPOBaHHe TPHJIOHA b, cM3.
53. [IpoBenenue aHaaM3a
Maccy naBeckH crajsin B 3aBHCHMOCTH OT MaccoBOH JOJIH aJIlOMH-
HHS onpefessIoT no tabua. 3.

Ta6anma 3

Maccosas AoANA aNKOMHHHA, % Macca HaBeCKH cTajH, r
Or 0,20 go 1,5 BKJIOU, 1,0
Cs 1,6 » 30 » 0,5
» 30 » 70 » 0,25

HaBecky cTaqu nomemawoT B cTakaH HaH KoJ0Oy, npubGasiasior 25—
30 cm3 congnoit kHea0TH, 5—10 cM3 a30THOM KHCJOTH H HarpeBaioT L0
pacTeopeHHst HaBecku. PacTBop oxJaxnjalor, npuausator 10 cM3 cepHol
KHCJOTHl H BbIMApHBAIOT A0 MOSBJIEHHs NapoB cepHoi KucaoThl. Cra-
KaH oxaaxaawoT, npuausaloT 80—100 cM® BoAL K HarpeBaloT A0 pacT-
BOPEHIsT coJiell.

Ecan B aHanusupyeMoll cTaJaH COAEPXKHUTCA BoJabdpaM, HHOOUH HJIH
TaHTaJ, cosid pacreopsaioT B 30 cm® Mackupyroiei cmecu u 50—70 cm3
BOALL.

PactBop ¢puanTpylor uepes nBa ¢uibTpa «benast neHTa». PuiabTp ¢
ocaikoM npoMbiBaloT 4—5 pas ropsiueit cepHoit kucaoroir (1:100),
cobupas QuILTPAT U NPOMBIBHbIE BOALI B CTAKaH BMECTHMOCTbIO 350—
400 cm®. DuabTpaT COXpaHAOT (OCHOBHOH pacTBOp), PUABLTP ¢ OcaA-
KOM TIOMeUIAIOT B IVIATHHOBBIH THIe/b, BBICYLUHBAIOT, 030JSI0T U NPO-
kaaupalot npu 800—900°C.
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Turesb ¢ ocaJ koM OXJaXKJaIOT, OCaAO0K CMAuHBAIOT HECKOJbKHMH
KanjasMH BOJHl, R06aBaA0T 3—4 Kanjau cepHO#l KUCJOTH Hau 5—6 ka-
nenb NPH HAJMYHM B OCajKe OKHCJOB BoJbd)paMa H N06aBJIAT 3—
5 cM3 GTOPUCTOBOJOPORHON KHCHOTHL.

CozepxuMoe THIVISI OCTOPOXKHO BHINAPHBAIOT A0 YAAJEHHS NapoB
CepHOi KHCAOTH, npokanuBaloT npu 800—900°C, oxznaxaaloT ¥ ocra-
TOK cniasasior ¢ 1,0—1,5 r kaaus — HaTpHa yraekucqaoro npu 1000—
1100°C.

[TnaB oxsaxpaior, BbhimenauyuBaiotT B 40—50 cm® ropsiuelt BOIH H
pacTBOPAIOT NPH HarpeBaHHU. PacTBOp PUIABLTPYIOT Yepe3 GHIALTP «Oe-
Jaas JeHTa», 0CajOK NPOMBIBalOT 4—5 pa3s cepHoi kucaoroit (1:100),
cobHpass GHALTPAT ¥ NPOMBIBHBIE BOJABI B CTaKaH C OCHOBHBIM pact-
BOPOM.

Ecan panee npu pacTBOpeHHH coJiell MAacKHPYIOLIYIO CMeChb He J0-
6aBasiid, K pactBopy mnpubasasior 30 cM® MacKHpyOIIel CMeCH H
20—22 cm® ammuaka. PacTBop mepeMemuBaOT, OXJaXKAAOT H JOOaB-
JSI0T aMMHak uam  cepuyio kuciaory (l:1) ao ycranosaeuuss pH
50—6,0. 3nauenne pH awnanusupyemoro pactBopa KOHTPOJHPYIOT
pH-Merpom.

K pactBopy npu TLIaTelbHOM  I[lepeMelIHBAaHUH NPHJIHUBAIOT
80—100 cm® pacTBOopa (TOPHCTOrO HATPUSA C MaCCOBOH KOHLUEHTpauuei
35 r/am® n B Teuenne 20—25 MHH PACTBOP NMEPHOAUYECKH TMEPEMEUIH-
BalT. 3aTeM OCafOK KpPHOJHTA OTOHJBTPOBLIBAIOT Ha JABa (GHIbTPA
«CHHSIS JeuTa» U NpoMbiBaloT 12—15 pa3 pacTBOpoM (TOPHCTOro HaTt-
pHsi ¢ MaccoBOH KOHIeHTpauuel 5 r/aM® Jo OTpHLLATeNbHOH peakuMH
Ha HOHBI XeJjle3a B NPOMBIBHBLIX BOJaX.

Ocanox pacrBopsiorT 50—70 cm?® xunsgueil cMmecd GOpHOH H coad-
HOfl KHCJOT, cobupasi pacTBOp B CTakaH, B KOTODOM NPOBOAHJIOCH
ocaxenne, PuabtTp npombiBailoTr 5—6 pa3 ropsaueit BoAoH, cobupas
NPOMLIBHBIE BOIH B TOT XK€ CTaKaH.

K pactBopy npu6aBasiior 5—7 cM? cepHO#l KHCJAOTH H BBIIAPHUBAIOT
Ji0 Hauajia BbIEJNEHHsl 11apOB CEPHOH KHC/IOTH. 3areM npubaBAsIOT
HEeCKOJIbKO Kalesib a30THOH KHCJOTHI JJIi pa3pyLIeHHs OPraHHYECKHX
BElIECTB M PAcTBOP BHOBb BLINADHBAIOT A0 I1apOB CEPHOM KHCJOTHI.
CreHKH CTakaHa CMBIBAlOT BOJOH H colepXkHMoOe CTaKaHa eile pas
BHIIapUBAIOT A0 NApoB CEPHOH KUCJOTH. PacTBOp 0X/MaxpaaioT, MpH-
G6apasiior 130—150 cm® BOAB M HarpeBalT A0 pPacTBOPEHHS COJeil.
IMocne oxnaxjeHus pactBopa npu6GaBasioT 2—3 KamjiH HMHAHKATOpa
MEeTHJIOBOTO KPacHOro W u3 GwopeTku npuausaior 20 cm® pactBopa Tpu-
Jqona bB.

Ipu maccosofi ojie anomuHHsa B ctanau g0 0,59% B anamusupye-
Mblil pacTBOp NMpUGaBJSIOT PacTBOp TPHAOHA B ¢ MOJAPHOA KOHIeH-
Tpauueii 0,025 Mosib/AM® B U3OBITOK €ro THTPYIOT PacTBOPOM YKCYCHO-
KHCJIOTO IHHKAa C MOJSpPHON KoHueHTpaumneit 0,025 mouan/am®.

Ilpu maccoBoit nose amoMmuHus B ctaau cBuie 0,5% npubapasior
pactBop Tpuiaona B ¢ Moasproi konuentpaunueli 0,05 Mosap/1m3 u
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H30BITOK €r0 THTPYIOT PacTBOPOM YKCYCHOKHCJIOTO IIMHKA ¢ MOJISIPHOH
xoHUeHTpauued 0,05 Mosb/ams,

3aTeM K pacTBOPY MPHJAHBAOT aMMHAK N0 INOSIBJCHHS XeJTOH
okpackH, 15 cM3 GydepHoro pactsopa H OCTOPOXKHO KHISTAT B Tede-
HHe 1—3 MHH.

PacTBop 0x/1aXAalOT M THTPYIOT PAacTBOPOM YKCYCHOKHCJIOIO IMH-
Ka B NPHCYTCTBHH HHIHMKaTOpa KCHJEHOJOBOrO OPaHXKeBOro A0 Nepce-
X0/ia OKPACKH H3 XeJTOH B KpacHO-MaJHHOBYIO.

54. O6pa6oTka pe3yJNbTaToOB

5.4.1. MaccoBylo 010 aNlOMUHHA B NpoueHTax (X) BBHIYUCISAIOT
no dopmyJe

X=(V=KV)-T:100
m

rae V — o6beM pactBopa TPHaOHA B, B3sTHIE A1 THTpOBaHHA, CMS;

V| — obbem pacTBOpa yKCYCHOKHCJIOTO IMHKA, H3PACXOJOBAHHBIH
Ha THTpOBaHHe u36GHITKA TpuJIOHA B, cm?;

K — xos>p¢duuuent nepecuera o6beMa YKCYCHOKHCJIONO LHHKA
Ha 06beM TpuJoHA B;

T — MmaccoBas KOHUEHTpalHs pacTBopa TpHJIoOHAa DB, Bhpaxen-
Hasi B r/cM3® aMIOMHHHS;

m — Macca HaBeCKH CTaJy, T.

5.4.2. A6cosoTHEIE JOMycKaeMble PacXOXKIEHHS pe3y/abTaToB MNa-
paJJleJibHBIX ONpejeseHuii Npu AoBepuTeabHONH BepositHoctH 0,95 He
JOJIXKHBL NPEBBIIIATH JOMNYCKAEMbIX 3HAUEHHH, NPUBEJEHHBIX B Ta0u. 4.

Tabauma 4

Maccosas poas anaiomunus, % Aﬁcouﬁgtng)l?::g;:aeuue
Or 0,20 mo 0,50 Bk.IOY 0,05
Cs. 0,50 » 1,0 » 0,10
» 1,0 » 2,0 » 0,15
» 20 » 50 » 0,2
» 50 » 7,0 0.3

6. ATOMHO-ABCOPELLUOHHLIN METOZI C ATOMMU3ALIMEA B NANAMEHU

6.1. CymHoCTh MeTOAa
Meroj ocHOBaH Ha uW3MepeHHH npH A=309,3 HM MOrJIOIEHUS PE30-
HAHCHOTO H3JydYeHHs CBOOCAHHIMH aTOMaMH aJIOMHHHA, 06pasyio-

WHMHCSA B Pe3yJbTaTe PAcCHblNeHHA aHAJU3UPYeMOro pacTsopa B mia-
MEHH 3aKHChb a30Ta—alleTHJeH.

62. AnnapaTtypa, peakTUBH, PacTBOpPH

ATtoMHO-a6COPGUHOHHBI CIEKTPOGOTOMETpP C IJIaMEHHHIM aTOMH3a-
TOPOM.
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JlaMna ¢ moJibiM KaToAOM AJis1 onpeleseHUsl aJIOMHHHS.

Baagaon ¢ anernnesoM no 'OCT 5457—75.

BajsioH ¢ 3aKuChbio a3o0Ta.

Kucaora conssuasi no FOCT 3118—77 u pas6asaennas 1:1, 1:100.

Kucaora cepuag no T'OCT 4204—77.

Kuncnora azornas no 'OCT 4461—77.

Kucaora ¢ropucrosogoponnas no 'OCT 10484—73.

Kaawuii-natpuii yraexucasiit no FOCT 4332—76.

Anmomunnit  Meranauyeckuit mapkm A999, A995, A99, A97 nc
FOCT 11069—74.

CranpgapTHBIH pacTBOp C MAacCoOBOH KOHUEHTpaUue#l aJIlOMUHHS
0,001 r/cm3: 0,25 r MeTaJJHYeCKOTrO aJIOMHHHS NOMEWAloT B CTAKaH
BMecTuMOCTbI0 250—300 cM® H pacTBOPSIIOT MPH yMEPEHHOM Harpepa-
o B 30—40 cm® conanolt xucaoth (1:1). OcTOpoXHO MO Kamisim
npu6aBasioT 5—7 cM?® a30THOH KHCJIOTH M KHNSITAT 4O YAAJEHHS OKHC-
Jn0B aszora. 3areM npuauBaioT 100—150 cM® ropsiue#t Bommbl, pacTBop
OXJaXAawT, NepPeHOCAT B MepHYI0 Koaby BMecTHMocThio 250 cm?, no-
JUBAIOT N0 METKHM BOJOH H NMepeMelIdBaloT.

6.3. [TonroroBka npubopa

Hacrpaubalor crmekTpotdoToMeTp Ha pe3oHaHCHYI jauHuio 309,3 uMm.
[Tocse BK/IOYEHHS CHCTEMBI NOAAYM [Aa30B U 3aXKHTAHHSI TOPEJIKH B
MJaMs pPacnblIsgIOT BOAY H YCTaHABJAHBAIOT HYJIEBYIO TOUKY mpubopa.

6.4. [IpoBenenune aHaau3za

6.4.1. HaBecky cranu Maccofi 1 r npm MaccoBOH [0Jie aJIOMHHHS
ot 0,20 mo 0,509% wuau 0,5 r npu Mmaccosoit aose amomuuus ot 0,50
a0 3,0%, uan 0,25 r npu maccoBoit pone ajqomuHus oT 3,0 po 7,0%
NOMeLIAIoT B CTakaH BMecTHMOCThIO 250—300 cm® u pacTBopsioT npH
HarpeBaHun B 20—50 cMm3® coasHoit KucaoTH. 3aTeM OCTOPOXKHO, MO
kanasaM, npubasasiorT 5—10 cm® aszoTHoi KucaoTe. PacTBop BmImapu-
BalOT A0 BJAXHHIX cojell. Conu pacTBOpsilOT B 5 cM® cOJMgHON KHc-
JOTH Npu caabom HarpeBaHuH, nobasJasiior 40—50 cm® ropsiuelt Boaw
1 OUABTPYIOT pacTBOp uepe3 [Ba (uabTpa «benas JeHTa» ¢ 106aB-
nenveM ouabrpobymaxHo# MacceH. PuabTp ¢ OCaAKOM NPOMBIBAIOT
HeCKOJIbKO pas ropsiueit coassHoii xucaoroi (1:100) u nBa-Tpu pasa
ropadeir Bogo#. PuabTpar COXpaHsSIoT.

®uapTp ¢ 0CaAKOM HOMEUAIT B IJIATHHOBHIA THresb, MOICYWIH-
BAIOT, O30JSI0T U NMPOKAJANBAIOT B TeuenHe 7—10 mun npu 800—900 °C.
Turenp oxaaxjgaioT, npubaBiAAOT HECKOJbKO Kameab BOABl, 3—4 Kan-
JH CepHOH KHCJOTH HJAH 5—6 xanenb IpH HaJHUHH B OCAJKE OKHCJORE
BonbdpaMa, HuoOud, taHrana, 4—>5 cm® GHTOPHCTOBOLOPOAHOH KHC-
JOTH M BHIMapHBAIOT A0 yAaJeHHS NapoB CEPHOH KHCJOTHL.

3aTem THresb NPOKAJHBAIOT B TeueHHe 5—7 MuH npu 800—900°C,
OoxXJaxnaloT, no6aBadioT 1—I1,5 r yraekHcaoro Kanaus-HAaTPHS H CO-
aepxxuMoe tHras cmaasasgior npu 1000—1100°C. ITocse oxnaxieHus
NJIaB BHIENAYHBAIOT ropsiued Bojao#, mobasasior 10 cm® coasiHof
KHCJOTH H PAacTBOPAIOT NPH HarpeBaHHH.
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PacTBop npHCOeIMHSIOT K NepBOHAuaJbHOMY OHJALTPATY, yHapH-
BaioT f0 70—80 cM3, OXJ1aXKJalOT H NMepeBOASIT B MEPHYIO KOa6y BMe-
ctumoctbio 100 cMB.

Honyckaercs apyroe pasfaBieHHe PacTBOPOB TakKHM o06pasoM,
uTOOB OKOHYaTeJbHAsl KOHLEHTPAlHs aNlOMHHHA HaxoJujaach B JHa-
nasoHe, COOTBETCTBYIOIIEM NPAMOJHHEHHOMY Yy4acTKy TIpajlyHpOBOY-
Horo rpaduxa.

PacrBop ¢uabTpyloT uepes cyxoi ¢HABTp «benas JeHTa», or6pa-
ChiBasd NnepBbie J1Be NOPUHH (GHUIbTPATA.

OI[HOBpeMeHHO C BBINOJIHEHHEM aHaJ/Ju3a INIPOBOAAT KOHTPO,’]belI':f
ONBIT HA 3arpsA3HeHHe DEaKTHBOB.

Pacnbuisiior B mjaMs pacTBOp KOHTPOJILHOrO OMBITA, a 3aTeM aHa-
JHU3HPyeMBle PAcTBOPH B NOPSAJAKE YBEJIHUEHHS KOHLUEHTPALMH aJio-
MHHHS IO NOJyUeHHs CTaOGUJIbHBIX NMOKa3aHHWH AJS KaXXIOro pacrsopa.

Ilepen BBemeHHeM B NJIaMs KaXkAOro aHA/JH3HPYeMOro pacTBOpa

pPacnbUIAIOT BOAY MUl NPOMBIBAHHSI CHCTEMbl H TIPOBEPKH HYJEBO#
TOUKH.

M3 cpepnero 3HaueHHs aGcopOIHH KaXKIOTO H3 aHAJH3MPYeMbIX

pacrBOpOB BBIUHTAIOT CpEAHEe 3HadYCHHe a6cop6u1»m KOHTPOJBHOTQ
OIIbITA.

CoznepxxaHHe aJIOMHHHSI HAaXOASIT 1O rPajyHPOBOYHOMY rpadHuky.

6.4.2. ITocTpoerue epadyuposourozo epaguxa npu maccosoii dore
astomunus 8 craiu or 0,20 do 0,50%.

B wmects crakanop BMectuMocThio 250—300 cm® mnomemawoT no
! r crann, 6JM3KOf MO COCTaBY K aHaJH3UPYeMOH H cojepxkaiief
menee 0,01% aJiloMHHHuSA.

B naTth cTakaHOB mocaenoBateabHo npuausaior 1,0; 2,0; 3,0; 4,0;
5,0 cm® crangapTHoro pactopa ajioMuHHA. IllecTol cTakaH CayKHT
1S IPOBEJeHHsT KOHTPOJNLHOIO ONBITA.

Jlanee mocTynamoT, Kak yKasaHo B 1. 6.4.1.

[To HafineHHBIM 3HaYeHHSIM abCcOPOLHH PAacTBOPOB H COOTBETCTBY-
IOUIMM KOHIUEHTPALUHSAM aJNIOMHHHS CTPOST TPaiyHpPOBOUHEIH rpadux.

6.4.3. TTocTpoenue epadyupogouroeo epaduxa npu maccosol doae
aatomunus 8 crasu or 0,50 do 7,0%

B wecth crakaHoB BMecTHMOCTbIO 250-—300 cm® nomemalor no 0,5
unu 0,25 r cranu, 6/M3KOH O COCTAaBy K aHAJH3UPyeMOH M C Macco«
BoH poJeft amomunHus Menee 0,01%. B nsarp crakaHoB nocsenoBa-
TenbHO mpuauBawT 2,5; 5,0; 10; 15 u 20 cM3 cranmaptHoro pacrsopa
amoMuHnsi. [lecTtoit cTakaH CAYXKHUT AN NPOBelLeHHS KOHTPOJBHOrO
OmnbITA.

HaJsee moctynamoT Kak ykasaHo B I. 6.4.1.

[To HalineHHBIM 3HayeHHSIM abcOpPOUHH PaCTBOPOB M COOTBETCTBY-<
IOIIHM KOHIEHTPAUUAM aJIOMHHHSI CTPOAT TPaiyHPOBOUHHIA rpadux,

6.5. O6paboTKka pe3yJbTaTOB
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Maccosyo noaw (X) B npoueHTax BBIUHCAAOT no (opmyne

m-100

X= ,
ny
rie m —Mmacca aJllOMHHMs, HafjJeHHass 10 IpalyMpPOBOYHOMY rpa-
puxy,

m, — Macca HaBeCKH CTaJH, T.

6.6. A6conoTHBIE NONyCKaeMble DAacXOX/IeHUS Pe3y.1bTaToB napas-
7eabHbIX OMpefeNeHHil npu KosepHTenbHON BeposTHocTH 0,95 He noa-
KHBI NIPEBHIUATh JONYCKaeMbiX 3HAUeHHH, MpHBeleHHBIX B Ta0M1. 4.

7. TPABUMETPHHECKMA METOR

7.1. CymHocTbp MeTOXAa

MeTo4 OCHOBAaH Ha OTAEJNEHHH AJNIOMHHHs OT CONYTCTBYIOLUHMX 3Je-
MEHTOB OCaxAeHHEM (TOPHCTHIM HaTpHeM, PACTBOPEHHH OCalKa KPHO-
JIWTa B CMeCH COJSIHOM M GOPHOH KHCJIOT M OCaXKJICHHH aJIOMHHHSA
8-0pTOOKCHXHHOJIMHOM MK GeH3oaToM amMonus. OcaloK NPOKaJIHBAIOT
0 NOJNy4eHUs OKCHAA ANIOMUHHS H B3BEILIHBAIOT.

72. Anmaparypa, pPeakKTHBB, PaCTBOpH

pH-merp.

Kucnora consuas no 'OCT 3118—77 u pas6asnenHas 1:1.

Kucnora asotnas no TOCT 4461—77.

Kucnora cepnas no I'OCT 4204—77 u pas36asnensas 1:1, 1:100.

Kucsora ykeycnas no 'OCT 61—75.

Kucaora ¢propucroBofoponasi no FOCT 10484—78.

Kanuii-natpuit yraexucantii no F'OCT 4332—76.

Ammuak Bognsiit no TOCT 3760—79 u pas6asiernniii 1: 1.

Awmmounnit yrcycHokucani no FOCT 3117—78, pactBop ¢ MaccoBoit
Konuentpauueii 200 u 20 r/mme.

AMMOHMA JHMOHHOKHCABIA, aBy3ameulennbiit no ['OCT 3653—78,
pacTBop ¢ MaccoBoil koHueHTpauueh 400 r/am3.

Ammonuit mapesesokucabli no FOCT 5712—78, HachuteHHbIH pac-
TBOP.

Macxkupylomas cvech: K 1| aM3 pacTBopa ABy3aMeleHHOTO JHMOH-
HOKHCJIOTO aMMOHHUS 1pr6aBasiioT 1 AM® HACHIEHHOrO NPH KOMHATHOH
TeMNepaType pacTBOpa ILIAaBEJEBOKHCJIOrO0 aMMOHHMSI H MEPEMELIHBAIOT.

Harpuit dropuctaiit no F'OCT 4463—76, pacTBop ¢ MaccoBOi KOH-
uentpauuei 35 u 5 r/mmd.

Kucnora 6opuasi no TOCT 9656—75, HachileHHb pacTBOP.

Cmecy GopHoOit u consiHOM xucaoT: X 300 cM® HacHIIEHHOTO INPH
KOMHAaTHO# TeMOepaType pacTBopa OOPHOH KHCJOTH NPHOGABJSIOT
500 cm® consiHoi KHcaoTH B 1,2 AM® BogH. PacTBop MepemeuinBaloT.

Cnupr 3THNOBHIA peKTHOHKOBaHHBIA TexHuueckuit mno [OCT
18300—72.
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Hunukatop mertunoBbiii kpacuuiit mo I'OCT 5853—75, pactsop ¢
MaccoBoil Konnenrpauue#t 2 r/am%: 0,2 r HHIHMKAaTOpa PacTBOPSIOT B
60 cM® sTanosa u go6asasior 40 cM3 BOAH.

8-okcuxunoaun mno I'OCT 5847—76, pacTBOp ¢ MaccoBOH KOH-
uentpauue#t 2,5 r/am3: 50 r 8-okcuxuHONMHA pacTBOpAlT B 50 cm3
YKCYCHO# KHCJOTH, npubasiasior 950 cm® Boawl, HarpeBaroT npu 60°C
J0 PacTBOPEHHS, OXJaX AT H QHABTPYIOT.

Awmmonnit xaopucreit no "OCT 3773—78.

Kucsora THOrJIMKOJEBas.

Ammonnsi Gensoat, pacTBOp ¢ MaccoBo# xoHueHnTtpaumelt 100 r/om3.

IMpomuiBuas xuarocth: K 200 cM® pacTBopa GeH3oaTa aMMOHHS
npuiusanT 500 cM® BOAH M NMpHOGABJISIOT YKCYcHYIO Kuciaory po pH
4,0—4,5 (mo yHuBepcaJibHOH Oymare).

73. IlpoBenenne amHagusa

Maccy HaBeckH CTajJH B 3aBHCHMOCTH OT MacCOBOH JOJIH aJIIOMH-
HHS ompeaensioT no taba. 5.

Ta6auuxa 5

MaccoBass fons allOMuHHA, % Macca HaBeCKH CTaJH, T
Ot 0,2 go 1,5 BRaIOY 1,0
» 1,5 » 30  » 0,5
» 30 » 7,0 » 0,25

Hagecky cTanu moMewaoT B CTAKaH HJM KOJAOY H PAcTBOPSIOT NpH
HarpeBanuu B 25 cM3 coasHOl KHCJIOTH, AoGaBiaswT 5—10 cM3 asor-
HOHM KHCJIOTHI [0 MpeKpallleHHS BCIEHHBaHHS pacTBOpOB. Pacreop ku-
NATAT [0 YAaJeHHS OKHCJOB a30Ta, OXJaXAaloT, INPHJIHBAIOT
10—15 cMm® cepHO#i KHCJOTH M BHIIADHBAIOT N0 MOABJEHHS MapoB
cepHOil KucaoThl. CoLepKHMOe CTaKaHa OXJaXLAKT, INPHJIHBAIOT
80—100 cm® Boabl M HArpeBaloOT 4O PaCTBOPEHHS coJsiel.

Ecau B aHa/u3upyeMoOil CTaJdy COAEPKUTCS HHOGHH, BOIbGpPaM HIH
TaHTaJ, colu pactopsoT B 30 cM® mackupyoueil cMecH H 106aBJASIOT
50—70 cMm® BoABL

PacrBop ¢uabTPYIOT uepe3 ABa ¢uabtpa «Geqas jgentas. Puabtp
¢ ocafikoM mnpombiBaloT 4—>5 pa3 ropsiueii cepHo#t kucmoroi (1:100),
cobupas ¢GHUALTPAT U IPOMEIBHEIE BOJAbl B CTaKaH BMECTUMOCTbHIO
350—400 cm® DuabTpaT coXpaHAIT (OCHOBHOH pacTBOp), a (GUIBTP
€ 0CaJKOM NIOMEeLIaloT B IVIATHHOBHIH THre/b, BEICYWUIHBAIOT, O30JSIOT
u npokanusatoT npu 800—900°C. Turenb ¢ 0cagKkoM OXJaxKIAIOT, OCa-
JOK CMaYHBAaIOT HECKOJbKHMH KAIISIMH BOJRI, A06aBJSIOT 3—4 Kalju
CepHOH KHCJOTH WM 5—6 KameJb IPH HAJHYHH B OCaJKe OKHCJIOB
BoJb(paMa, nobasiasaioT 3—5 cm® dropucroBogoposHOR KHCAOTH, Co-
JlepXHMOe THIVISI OCTOPOXKHO BHIIAPHBAIOT A0 yJAaJieHHsI apOB CEPHOH
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KUCJOTH, npokanuBaior npu 800—900°C, oxaaxpamwT ¥ OCTaTOK
cnaasasor ¢ 1,0—1,5 r yraekucsioro kanus-Hatpust npu 1000—1100°C.

Ilnas BumenayuBaior B 40—50 cm3 ropsiueit Boasl. PactBop ¢husb-
TPYIOT uyepe3 (uAbTp «bejasi JeHTa», OCafOK NPOMBIBAlOT 4—5 pas
cepHoit kucjaoroit (1:100), cobupast GHABTPAT U NPOMBIBHBIE BOAH B
CTaKaH ¢ OCHOBHLIM pacTBOpoM. Eciu paHee NDH PACTBOPEHHU coJieil
MacKUpYIOILYI0 CMeChb He MpubaB/sAiM, K pacTBopy aobamiasiior 30 cm?
Mackupyoueil cMecH, NIpHJIHBAIOT PAaCTBOP aMMHAaKa A0 YCTAaHOBJIEHHS
pH pacrsopa 5,9—6,0, kourposupys 3nayenve pH pacrBopa pH-mert-
poM.

PacTBop oxJax1aloT, NIPH NepeMeIInBanuy npuansaioT 80—100 cm?
pacTBopa (TOPHCTOTO HATPUSI C MAaCCOBOH KOoHueHTpamueir 35 r/om3.

Uepes 20—25 MuH 0OCafioK KDHOJHTA OTOHILTPOBHBAIOT HA [Ba
¢dunbTpa «cuusas Jentray. Ocafok npomeiBaioT 12—15 pas pacrtBopom
(TOPHCTOrO HATPHS € MAcCOBOHM KOHUEHTpalueHd 5 r/aM® K0 oTpHla-
TeJbHOH peaKilMd Ha HOHBI JKeje3a B NPOMBIBHBEIX Bogax. Ocafok pac-
TBOpstioT B 50—70 cM? xunsiei cMecu GOPHOH M COJISTHOH KHCJOT, CO-
6upasi pacTBOp B CTaKaH, B KOTOPOM HPOBOAMJIOCH ocaxaenue. Dunbtp
NpPOMBIBAaIOT 5—6 pa3s ropsiueii BOZOH, cobupasi NPOMBIBHBIE BOAH B
TOT XKe CTaKaH.

PactBop HeATpPaNH3YyIOT aMMHAKOM B HDUCYTCTBUH HHIHKaTOpa Me-
THJIOBOTO KPaCHOrO AO H3MEHEHHs OKDacKH, a 3areM npHOaBIIsIOT
COJIIHYIO KHCJIOTY IO NOSIBJEHHSI PO30BOH OKPACKH U M3OHITOK ee 5 ka-
neab. K pactBopy npu6asasior 10 cm3 pacTBopa 8-0pTOOKCUXHHOJNHHA
npu MaccoBoit jnoJsie asmomunus g0 1,0% wuam 15—25 cm® npu macco-
BOit noJsie amiomuHHs cBbiue 1,0% u 10 cM® pacTBopa YKCYCHOKHCJIOrO
AMMOHHSI ¢ MaccoBoit KoHuenTpanuesi 200 r/amd.

ITocsie mepeMelinBaHHs M MHOSIBJCHHS NOMYTHEHHSI pacTBOpa INpH-
GaBasiorT emle 25 cM® pacTBOpa YKCYCHOKHCJOrO aMMOHHS H 5 cm3
aMMHaka. PactBop nepememnBaloT, HarpeBatoT go 60—70°C u ocras-
JSII0T CTOATb Ha Telo# miunte B TeueHHe 30 MuH. OCafoK OKCHXHHO-
JyMHaTa aJIOMHHHS OTOU/JIbTPOBHIBAIOT HA (DUJALTP CpelHeH JIOTHOCTH,
COfepKaluii HEMHOTro (HJABTPOOYMAaXKHOH Macchl, H NPOMBLIBAIOT
10—12 pas ropsiuuM pacTBOPOM YKCYCHOKHCJIOTO aMMOHHSI C MacCOBOI
xoHienrpauuein 20 r/am®. Ocanok Ha ¢GuJbBTpPe PACTBOPSIOT B ropsiuelt
consiHo#t KucjoTe (l:1) B Xopowlo NpOMBIBAIOT (GHJILTP ropsyed BO-
o, cobupasi pacTBOp B CTakaH, B KOTOPOM INPOBOJAUJIOCH OCAXKIEHHE.
Jssi Gosee NOJHOrO OTHENEHHS AJIOMHHHS OT COMYTCTBYIOUIHX 3Je-
MEHTOB TOBTOPSIOT OCAaXKJAeHHe AJIOMHHHS 8-OKCHXHHOJNMHOM, KaK yKa-
34HO BHILIE, HJIH NPOBOASAT OCaxJeHHe G6EeH30aTOM aMMOHHSI.

Ias atoro x pacrBopy, o6bemoM 150—200 cm®, npubasasioT pac-
TBOp amMmuaka (1:1) mo wHayana BHIIAAEHHS OCafKa THIAPOKCHJIOB,
KOTOPEIA pacTBOPSIIOT, NPHGABISAS IO KAMJSM COJsIHYI0 KuesaoTy (1:1).
3aTteM npuGaBisiOT 2 I XJOPHCTOTO aMMOHMs, 3 cM® JeAsiHOH yKcyc-
HOH KHCJIOTH, 2 cM3 pacTBOpa THOIVIMKOJIEBOH KHCIOTHL H 15 cM® pac-
TBOpa GeH30aTa aMMOHHS (YacTH4HO BHAeJfIoUiasics GeHsoHHas Kuc-
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JOTa NpH JAajbHelllleM HarpeBaHUH MEePEeXOAUT B PpacTBop). 3areM
npubapjienneM pacreopa ammuaka (l:1) maum pacTBopa COJSHON Kuc-
aotel (1:1) poeomsar pH pacrBopa no 3Hauenus 4,0—4,5 mo yHuBep-
cajibHOH HHAMKATOPHON OyMare.

PactBop HarpepaioT A0 KHIIEHHS, YMEPEHHO KUIATAT B TeYCHHE
5 MHMH W OCTaBJSIOT CTOATH B TedeHHe 10—15 mun npn 80°C,

PactBop ¢uabtpyior depes ¢uanTp cpeiHeil mioTHoctH. CrakaH H
OcafioK Ha (PHAbTpe NPOMBIBAIOT 6—8 pa3 ropsiyvUM PacTBOpPOM MpO-
MBIBHOH XHAKOCTH. PUALTP ¢ OCAJKOM NMOMEUIAIOT B HPOKaJeHHLH 10
IMOCTOSIHHOH MacChl B3BelICHHHIH IVIaTHHOBBIH THresb, BHICYLIHBAIOT,
OCTOPOXKHO O30J5I0T M npoxaausaroTt mpud 1000—1100°C o mocrosn-
HOH MacCHL.

OnHOBpeMEHHO NPOBOAAT KOHTPOJbHLIN ONHT Ha 3arpsi3HeHue peak-
THBOB.

74. O6paboTKka pe3syaAbTaToOB

Maccosyio goa10 amioMuHaus (X) B NpouLeHTAaX BRIYUCAAIOT No dop-
MyJe

X Lt — ) — (my — m,)]-0,5292 100,

m

rle m; — Macca THNIS ¢ OCAJKOM OKHCH aJIOMHHUS, T;
mq — Macca THIVISL 6e3 0cafika OKHCH aJIIOMHHHS, T;
ms —Macca THIVIA C OCaJKOM, IIOJYY4eHHHIM M3 KOHTDPOJBLHOIO

omslTa, T;
m4 — Macca THIVIA 6€3 0cajKa KOHTPOJBHOIO ONLITA, T;

0,5292 — ko3¢ duUMeHT nMepecyeTa OKUCH aAJIOMHHUA Ha AJIOMUHHIE;

m —wmacca HaBeCKH, T.

7.5. AGcoaoTHEE JOMYCKaeMble PacXOXJAeHHs pe3yJbTaToB mapal-

JIeNbHEIX ONpeJeseHuil Npu JoBepuTenbHofl BepositTHocTH 0,95 He poa-
JKHBI NPEBHILIATE JONYCKAEMbIX 3HaUEHHH, NPHBEJEeHHHX B Tabi. 4.
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