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Hacroqamnuii crasgapT ycTaHaBJAHBaeT KOMIIIEKCOHOMETPHUYECKHH

METOM ONPeAeNeHUs aJIOMHHHA:
or 5 10 20% — B cnnaBax (JHrarypax) Ha OCHOBe HHOOHS (KOM-

IOHEHTHI: BoJib(hpama He Oosee 259, , monnbaena He Gosee 259, uup-

KOHUs He Oogiee 309% );
oT 10 1o 209, — B OuHapHBEIX CIlIaBaX LM PKOHHU-aJIOMHHHHA,

1. OBLUME TPEBOBAHUA

1.1. Obmue TpeboOBaHHA K MeTOAaM aHaJau3a u tpeboBanusa 6e30-

nacnoctu ~— no [OCT 26473.0—85.
(Usmenennas pepaxunsa, Ham. Me 1),

2. KOMMNEKCOHOMETPMYECKMHA METO OMPERENEHUA ANIOMMHMS
B CNAABAX HA OCHOBE HMOBUSA, HE COAEPAWMX LAIMPKOHMM

Meton ocHoBaH Ha o0OpaTHOM THTPOBaHMM H30bLITKAa TpHJAOHA b,
;100aBJECHHOrC [Jd CBA3BIBAHUA AaJIOMHHHS, DPAacTBOPOM COJIH LHHKAa
npa pH 5,5 ¢ UHAHKAaTOpPOM KCHJIEHOJOBBIM OpaHKeBbiM. HHOOHH H
BOJAbMDPAM MACKHPYIOT BUHHOH KUCJAOTOW; KOMIJEeKcOHAT MOAubaeHa

Pa3pyliarT IIEPECKHChIO BOAOPOAA.

MNepeneuarka socnpelyeHa

M3naumne ouumanbHoe
© WUspatenncreo crangapros, 1988
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21. Anmaparypa, PEakKTHBH H DacTBOPH

JDJieKTponedyb My(desbHas ¢ TePMOPEryasTopoM, obecneuHBalomas
Temnepatypy 0 1000°C.

[In1nTka aneKTpHuYecKas.

baus Boasnas.

Becol anaJanTHUeCKHE.

Beckl Texnuueckue.

T'ursin KBapuesbie BLICOKHE BMECTHMOCTBIO 40 cm”,

Koa0ul Konuueckie BMecTHMOCTBIO 250 cM?,

Kos6pt MmepHble BMecTuMOCThIO 500 B 1000 cMm3.

[Tunerku 6e3 pesenns uHa 10 cMm3.

[Iunerku ¢ penenusimMu Ha 5 cMs,

Men3sypkn mepHele BMecTUMOCTBIO 25, B0 1 100 cMm?.

bioperku BMecTumocTthio 10 u 25 cM®.

CTakaHbl CTEKJsSHHble XHMHUecKHe BMecPHMOcTbhio 250 cMm?.

Hawka ¢pappoporasi BMecTuMocTbio 200 cm3.

CTekJia yacoBbie,

bymara ungukaTopHasi KOHTO.

bymara unaukaropHasi yHHBepcaabHas.

Bonopona nepekuch no I'OCT 10929—76.

Kaau# nupoceprokucanii no 'OCT 7172—76.

Kucisora sunnas no FOCT 5817—77, pactBop 150 r/um”.

Harpus ruapookucsy no 'OCT 4328—77, pactBop 250 r/am?.

Yporponun no FOCT 1381—73.

Kucaora ykcycuasa no 'OCT 61—75, pactBop 1 Moab/am?: 5,6 cm?
NeJsiHol YKCycHOM KucJaoThl pasbasasior go 100 cm® Boaow.

KcnneHosloBbId opaHKeBbIH, BOJAHBIA pacTBOp 1 mr/em?,

Coap puHatpueBast stuaeHadaMuH-N, N, N/, N’—rerpaykcycHoi
KHUCJAOTH, 2-Boanasd (Tpujon b) no TOCT 100652—73, pactBOp
(0,05 mouan/aMm3, roToBsAT ciaeaywium obpasom: 18,6 r Tpuaona b pac-
TBODPSIOT B BOJie IIPH HarpeBaHHH (ecJH pacTBOP MYTHBIH, €r0 (PUJbLT-
pYIOT), MepeBOASAT B MePHYI0 KOJAOy BMECTHMOCTBIO 1 AM’, oXJaxKzaa-
10T U JOBOAAT 4O METKH BOJOH.

Iuuk ykeychokucanlit no F'OCT 5823—78, pactsop 0,05 moan/ga”.

[{unk mMeTaaanuecKuil rpaHyJIH pOBaHHEIH.

Kucaora coasinas no I'OCT 3118—77, paszbaBaennas 1:1 u 1:5.

Hunk xgopuctelid, pactBop 0,05 Moab/oM3: 1,6345 r MeTaJIHUeCKO-
[0 LMHKA [OMEULAIOT B CTAaKAaH BMECTHUMOCTbHIO 200 cM3 U pACTBOPSIOT
IIPH HArpeBaHHH B coJsHOoH Kucjaote (1:5). PacrtBop mnepeBoasT B
dbapdopoBy0 yalliKy , BbillapuBalwT A0 HeboJbIIOTO 00BEMa HA BO-
nanoi 6ane. [Jo6asjieHHe BOJABI H BbiapHBAaHHE MOBTOPAIT HECKOJIb-
KO pas. 3aTeM pacTBOp MepeBOJSIT B MEPHYIO KOJOY BMECTHMOCTbIO
00 cM® M LOBOAAT BOAOH HO METKH.

Amomunuit meragaanueckuii mo I'OCT 11069—74, mapku A-99.

CrapaapTibli pacTBOp aJIOMUHUS, cojepxaumuil I Mr/cm?® amo-
vMuHnsg: 0,1 r MeradasuuecKoro aJioMmilind noMcellalot B CrdakKad
2
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BMecTuMocThi0o 200 cMm?3, npuiauBarT 50. cMm? congHo# Kucaotrw (1: 1),
HAKpPBLIBAIOT 4YACOBbIM CTEKJOM H pPacTBOPAIOT NPH yMEPEHHOM Ha-
rpeeaHud. PacrBop nepeBoAAT B MepHyo KoJa0y BMECTHMOCTHIO
1 AM?3, 10BOAAT BOJAOH A0 METKH H IepeMEILHBAIOT.

YCTaHaBJHUBAIOT COOTHOLUEHHE MeXIy pacTBOpoM TpHJIOHA b w
pDACTBOPOM COJH ILHHKa (XJOPHCTOTO HJAH YKCYCHOKHCJOrO): B KO-
HUUYECKYIO KoJIOy BMeCcTHMOCTbIO 200 cM® npuauBamT H3 OHOperT-
ku 10 cm3® pacrBopa TpujaoHa B, mo6asasior 90 cm?® BOABL H O ceMm3
VKCycHOH KHcaoTh, 1 r yporponuHa u 0,5 c¢cM® pacrBopa KCHJIEHO-
JIOBOI'O OpPaHKEBOr'0; THTPYIOT PaCTBOPOM COJIH IHHKA JO Iepexo-
Jia 3KeJITO-OPaHXKeBOH OKpPacKH B (PHOJETOBO-KPAaCHYIO.

CoorHouleHne (K) o6beMOB pacTBOpOB TPUJIOHA D B conu IMHKA
BLIUUCJAAIOT 10 (OpMy.Jie

K=—J'—,
Ve
rae V; — ob6beM pacTBopa TpuaoHa b, B3ATHH N/ TUTPOBAHHSA, CM?;
Vo, —00beM pacTBopa COJIH IIMHKA, H3PACXOJLOBAHHBLIK HA THT-
poBatine, CM®.

YcraHaB/IHBAIOT KOHUEHTPAUHUIO pacTBopa TpHJIOHA B no amomu-
HHIO: B KOHHYeCKYI0 KoJIOy BMecTHMOCTbio 200 cm?® orbuparor 10 cm3
CTAH{AaPTHOrO PACTBOpa aJJIOMHHHSA, NPHAHBAIOT 2 c¢M® pacTBOpa BHH-
HOH KHCJOTHI, pa3basasior A0 100 cM® BogoH H HEATPAJH3YIOT pacTt-
BOPOM THADOOKHCH HATpHA CHauaJa N0 MHAHMKATOPHOH OymMmare KOHro
10 nepexoja OKpPAacKH H3 CHHEH B CHPEHEBYIO, a 3aTeM II0 YHHBepCaJib-
HOM HHAUMKaTOopHOH Oymare mpo pH 4,0. Ilpunusator 5 cm® pacrBopa
YKCYCHOH KHCJOTHI, A00aBJAOT | r ypoTponuHA, NpuaHBalOT H3 010-
perku 10 cMm?® pacrBopa tpuJoHa b. PacTBop HarpeBaloT M KHIOATAT
o MuH. Ilo oxmaxaeHuu gob6asaswr 0,0 cM? pacTBopa KCHAEHOJAOBOIO
OPaHXKEBOTO M THTPYIOT H3OBLITOK TpHUJAOHA Db pacTBopoM cou LUHKA
10 Tepexona XKeJTO-OPaHXKEBOH OKpAacKH B KPA4CHO-(HOJIETOBYIO, COX-
paHswoulycs B teuenune 20—30 c.

KoHueHTpamuio pactBopa TpujaoHa b (¢) no anooMuHHIO B T/cMm3
BREIYHCAAIOT IO QOopMyJe

_ m
- (Vi—V2-K)

rae V; —odbeM pacrBopa TpuJaoHa D, no6apjeHHbIH K aHaJdu3Hpye-
MOMY pacTBOpY, CM?;
Vo — o00beM pacTBOpa XJOPHUCTOrO IIMHKa, U3PACXOLOBaHHLIH HA
TUTPOBaHue, CM?;
K — cooTHouieHe o6beMOB pacTBOPOB TpwiIoHa B u coau
[LUHKA;
m — Macca HaBeCKH aJIIOMHHUA, T.

(U3smeHennana penakuusa, Ham. Ne 1),

C
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2.2. [lpoBegenne aHnaJJduasa

Hasecky aHaausmpyemon npo6ui maccoit 0,1 r nomemalor B KBap-
LeBLIH TUrelJb, A00aBAAIOT 2—4 T nupocysbdata Kajdusg ¥ CNJAaBJAAOT
B My(Qeae npu remneparype 700—800°C po noayueHus OfHOPOZHOTO
naapa. IlnaB pacTBOPAIOT NPH HarpeBaHuud B 4 CcM?3 BHHHOH KHUCJOTHI
(GoJiblllee KOJHYECTBO MELIAET TUTPOBAHHIO aJIOMHHHS). PacrBop mne-
DEeBOAAT B KOHHYECKYI0 KOJOy BMecTUMOCTbrO 250 cm®, pas3baBJsioT
Bogod Jo 100 cM® M HEHTPAJH3YIOT PACTBOPOM THAPOOKHCH HATPHUS HO
OyMmare KOHIO A0 Nepexoja OKpackKH OyMmaru H3 CHHell B CHPEHEeBYIO,
a 3aTeM 10 YHHBepcaJbHOH HHAHKaTopHOH Oymare 10 pH 4,0, npu-
JUBAIOT O CM® pacTBOpa YKCYCHOH KHCJOTH, A00aBJAsSIOT 1 T ypoT-
POIIMHA, NPHUJAHBAIOT U3 OHOpPEeTKH TOYHO OTMepeHHbid 00BbeM pacrt-
ropa TpHJoHa D B KoJinuecTBe, NPEBLIUAIOIEM 3KBHUBAJEHTHOE TIO
ajmomunnio Ha 2—3 cm®. PacrBop HarpeBajlorT u Kunarar 5 wuit. llo
oxnaxaeHuH pobaBiasieT 1 cMm3 nepekKHCH Bojopoja (ecau B npodc
€CTh MOJIHCIEH) H OCTABJSIOT HA 3—O MHH JJs KOJHYECTBEHHOTO
paspylueHHa KOMILJIeKcoHaTa MoJuOAeHa, 3ateM npuaubarr 0,0 cm?
pacTBOpa KCHJEHOJOBOrO OPaHXKeBOTO M THTPYIOT H3OBITOK TPHJIO-
Ha B pacTBOpoM coJiM IIMHKAa [0 Ilepexofa XKeJTOo-OpaHXKeBOH OKpac-
KM B KpacHO-(pHOJETOBYIO, coxpaHswoniyocss B tedeHne 20—30 c.

23. O6padorTka pe3yabraToB

2.3.1. Maccosyw poda10 aaiwMuHusg (X) B NPOUEHTaX BHLIYHCJIAIOT
no QopMvie

y_ c(Vi=V2-K)-100

m ?

rie ¢ — KOHIEHTPaUus pacTRopa TPUAOHA D no adoMHuUHHIO, /cM3:

Vi —o6bem pactBopa tpruiona b, nob6aBiieHHBIH K aHaJdH3HPYeE-
MOMY pacTBOpY, CM?;

Vo — 00Oben pacTtBopa cOJHM LIMHKA, U3PaCXOACBAHILIE HAa THTPO-
BaHue, CM3;

K — cooTrHomleHHe 00beMOB pPACTBOPOB TPHJOHA D H COJH LUH-
Ka;

M — M4CCa HaBCCKH aHaJM3UpYeMOl npolHl, T.

2.3.2. PacxoxneHus MexXJy pe3yJabrataMH ABYX InapaJdJjedbHBX
ONIpe/jeJsicHUH M pe3yJarTaTaMu ABYX alaJju3oB JAJ4si CIJIABOB, He CO-
Aepikamux moanbeHa, He AOJKHBI NpPeBHIIATh 3MAYCHUAN JjonycKae-
MBIX PACXOXK/ACHUU, NPUBEACHHBX B TalJ. |.

Tadbauua |

\f 5 HolycKdeMbie Pac\0K-
accoBast 0N ajdioMHHEA, Y% neuus, Y%
5,0 0.2
10,0 0,3
20,0 0,6
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2.3.3. PacxoxXneHus MexXay pe3yJabTaTaMd [IBYX IapaJjielbHbIX
onpeneJeHHH H pe3yJabTaTaMu [ABYX aHAJAH30B [AJs CIJIaBOB, COAEP-
HKalKux MOJHOJeH, He JOJIXKHBLI MpeBbIIaThL 3HAYEHUH JONYyCKaeMbIX
PacCXOXK/JEeHHH, IPHUBEAEHHBIX B TabJa. 2.

Tadbauma 2

JJonyckaeMble pacirOhi

Matcosasn ponsa anwMuuHA, % nenus, %
5,0 0,3
10,0 0,6
20,0 1,1

i

2.3.1—2.3.3. (H3meneHnas peaakuus, Usm. Ne 1).

3. KOMNIEKCOHOMETPUUECKNUM METO/
ONPEAENEMMA AMOMUHHUA B CNNABAX HA OCHOBE HHMOBMY,
COAEPYXALLUMX LLMPKOHUMH

MeTOx OCHOBAH Ha IEJOYHOM OTHAEJNEHHH aJIOMHHHS OT HUHOOHS,
IHPKOHHUSI W Ha oOOpaTHOM THTPOBaHUHM H30bLITKA TpPUJOHA b, J10-
0aBJIEeHHOTO /51 CBSI3bIBAHUA a/IIOMHHHS, pPacTBOPOM  COJH IMHKa
npu pH 0,5 ¢ MnaAuKaTOpOM KCHJIEHOJOBBIM oOpaHKeBbiM. Bosabdppam
MACKHPVIOT BHHHOH KHUCJIOTOH, KOMIIJIEKCOHAT MOJHO1€Ha paspylla-
10T IIepEeKHChI0 BOAOPO/A.

3. Annaparypa, peakKTHBH U PacTBODH

DJIeKTponedb MydeabHAss ¢ TepPMOPEryJsiTopoM, obecreuuBaIOILas
1emnepartypy 40 1000°C.

[InuTKa snekTpuueckas.

baung BogsiHas.

Becwl ananuTnueckue.

Bechsl TexHuueckue.

Turan HuKeJeBhIe.

Koa0b KoHHYeckHe BMeCcTHMOCThI0 250 cMm?.

Kon6si mepuble BMectuMOcThI0 500 1 1000 cm3.

[TuneTku 6e3 geneHus nHa 10 cms3.

[Inne1ku ¢ geneHussMH Ha 5 cMm3.

MeH3ypKH mMepHble BMecTHMOCThIO 25, 50 u 100 cm3.

bioperku Bmecrumoctoio 10 u 25 cmd,

CTaKaHbl CTCKJSTHHBIE XHMHUECKHEe BMECTHMOCTBIO 25() ¢m?3

Hawka ¢appopoBas sBMectumoctbio 200 cmS,

BOopoHKY cTekJsTHHbIE KOHHYECKHE.

(CTeKJ/ia 1aCOBHIE.

O UABLTPH! IVIOTHLIE (CHHSAS JeHTa).

bymara uHAHKaTOpHAst KOHIO.

Bymara unjgHKaTopHast yHHBepcaJabHas.
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Bonopoaa nepekuncs no 'OCT 10929—76.

Kucaora sBuuHas no I'OCT 5817—77, pacteop 150 r/ams.

Harpus rugpookuck no 'OCT 4328—77, pacrBopu 250 u 30 r/am3.

Yporponun no 'OCT 1381—73.

Kucnora ykeycnas no JOCT 61—75, pacteop 1 moJab/am3:
0,6 cM3 JeAdHOH YKCYCHOH KHCJOTHI pa3basasioT 10 100 cm® BomoOd.

KcHIeHONOBLIA OpaHKeBhlH, BOAHBIA pacTBOp 1 Mr/cms.

Cosb auHarpueBas stuaeHiuaMuH-N, N, N’, N’ — rerpaykcycHoOH
KHcjoTol  2-BojHast  (TpuwiaoH b) no TI'OCT 10652—73, pacrsop
0,050 moab/am?3; roroBAT caepywomwum ob6pasoM: 186 r Tpuaona b
pacTBOpPSIIOT B BOJE IpPH HarpeBaHHH (ecau pacTBop MYTHBIH, €ro
GHALTPYIOT), MEPEBOAAT B MEPHYIO KoJOy BMeCTHMOCThIO 1 am3, OX-
JIAXK AT U A0OBOAAT A0 METKH BOJOH.

I{unk ykcycHokucanii no 'CCT 5823—78, pacteop 0,05 moan/am3.

Huuk Meradaaudeckuid rpanyaupoBaHHuid no ['OCT 989—75.

Kucaora congnas no I'OCT 3118—77, pasbasyennasa 1:1 u 1:5.

Llunk xaopuctoiit, pacrsop 0,05 moun/gm3: 1,6345 r MeralH4eCcKO-
ro HUHKa NOMeNlaioT B cTakKaH BMeCTHMOCTBIO 200 cM® U pacTBOPHIOT
NIpH HarpeBaHUH B coOJdHOH Kucaore (1:5). PacrBop nepesoasit B
¢appopoByO ualiKy, BbIIAPHUBAIOT A0 HebOMAbLIOTO oObeMa Ha BO-
AsHou OaHe. JloGaBjeHue BOALI M BBINapHBAaHHE NOBTOPAIOT  He-
CKOJILKO pa3. 3aTteM pacTBOP NEpeBOASIT B MEpHYIO KoJa0y BMeCTH-
MOCTbIO o000 ¢M® B AOBOJSAT BOJAOW A0 METKH.

Amomudnii meraaauueckun no 'OCT 11069—74, mapku A-99.

CTaHJapTHBIA PacTBOp aJIOMHHHs, cojaep:kaliuil 1 mr/cMm3 aJio-
MHHHA: 1.0 © MeTaaanuyeckoro aJIOMHHHUS TNOMEIal1 B CTAK3dH BMEC-
TUMOCTLIO 200 cM®, npuausalor 50 cm® coasgHo# KlcjaoTel (l:1), Ha-
KPBHIBAlOT 4acOBBIM CTEKJOM H pPacTBOPAIOT INPU YMEpEHHOM Harpe-
BaHUH. PacTBop nepeBOASIT B MEPHYK KoJOy BMECTHMOCTbIO 1 am?3,
JOBOJSAT BOJAOH 0 METKH U IepeMEellUBaoT.

YCTaHaBJUBAIOT COOTHOLIEHHE pacTBopa TpPHJIOHA D W pacrsopa
COAH HHMHKA (XJOPHCTOrO HJH VYKCYCHOKHCJIOIO): B KOHHYECKYIO
Kosiby BMecTuMocTbio 250 cm® npuauBawT H3 Owoperku 10 cm®
pacrBopa TpuJjoHa b, po6aBas,or 90 cmM3® Boabl, O CM® YKCYCHOH KHC-
Jotbl, 1 r yporponuHa H 0,0 cm® pacrTBopa KCHJAEHOJOBOrO OpaHkKe-
BOTO H THTPYIOT pacTBOPOM COJH LHHKA A0 Iepexojia KeJaTOo-OpaH-
XKeBOH OKPacKd B (pHOJETOBO-KPACHYVIO.

Coornouwredue (K) o00beMOB pPacTBOPOB TPHUJAOHA b H COJNH LHUH-
Ka BBIUHCJAAIOT N0 popmyJae

rne V, — o0beM pacTBopa TPHJOHA D, B3ATHIH 1Js THTPOBaHHSA, CMY;
Vo —o06bem pacTBopa cOJM LIMHKA, H3PACXOJAOBAaHHBIH Ha THT-
DOBAaHHE, CM>.
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YcranaBAaKMBAOT KOHUEHTPALHIO DacTBopa TpHJAOHA B no aJomu-
HHIO: B KOHHYeCKyI0 Koaly BmectuMocThio 250 cm? orbuparor 10 cm3
CTaHIapPTHOTO pacrTBOpa aJIOMHHHSA, NPUJAHBAIOT 2 ¢cM3 pacTBOpa BHH-
Ho# KHCJOTHI, pas6asiasiior 1o 100 cm® Bojo#r u HelTpaausywor 25%-
HbIM pacTBOPOM THAPOOKHCH HATPHS CHAdYa/j a Mo HHAUKATOPHOHX Gyma-
re KOHTro A0 Iepexona OKPaCKH H3 CHHEH B CHPEHEBVI), 4 3aTeM Iio
VHHBepCaJbHOH HHAHMKaTopHOH Oymare ao pH 4,0. Ilpunusaior 5 cm?
pacTBOpa YKCYCHOH KHCJIOTH, A00aBasoT 1 © ypoTpoOnuHa, NPUJIHBAIOT
3 ooperku 10 cm® pacrsopa Tpuaona b. PacTeop marpepalor u Kuns-
TAT O MHH. [lo oxsaxneHnn pobasasior 0,5 cM® pacTBopa KCHJIEHO-
JAOBOI0 OPaHXKEBOTO M TUTPYIOT U3OLITOK TPHAOHA D pacTBOpOM COaH
HHKa [0 Iepexola KeJATO-OPaHKeBOH OKPAaCKH B KpacHO-GHOJETO-
BVIO, coxpaHnawmyioca B tedeHue 20—30 c.

Konnenrpauuio pacrsopa tpuaona b (C) no anomuuuio B rfcmd
BHIYHCIASAIOT N0 QopmyJie

——
(Vi—V2-K) 7’

rae Vi — oGbweM pactBopa TpujoHa b, no0aB/ieHHBII K aHaau3upye-
MOMY PAacTBOpPY, CM®;
Vs — o0bemM pactBopa COJMH LHHKE, H3PACXOAOBAHHHH HA THT-
pOBaHue, cM?;
K —coornouiedne 06beMOB pacTBOPOB TPHJAOHA D H cosu IUHKA;
m —Macca HaBeCKH aJIOMHHHSA, T.
( Usmedennas penakuusi, Usm. Ne 1).
3.2. [lpoBegeHue a"Hagusa
Hagpecky anagsusupyeMmon npo6el maccou 0,1 r momelnraroT B HHKe-
JeBHIH THTedb ¢ 2~—3 I' THAPOOKHCH HATpPHUA, HArpeBaloOT Ha 3JeKTpoil-
JAUTKE J0 pAacnJaBJeHUd THAPOOKHUCH HATPHA. 3areM MNepeHOCAT TH-
TeJib B My(denb, narperniii a0 400°C, nocreneHHO mnoBHILAs TeMIiepa-
TYypy B Mydae a0 700—800°C, ¥ BbLAEPXKUBAKT IIPH 3TOH TeMIeparype
0 noAy4YeHHs1 ogHopoAHoro maasa. [Inap seiienaunsarpT 70—30 cm3
BOAB NpPU HarpeBaHuu. PacTBOp (DUJABLTPYIOT uepe3 NJAOTHLIK OymaK-
HHIH QUIBLTD (CHHAA JeHTA);, 0CaJoK Ha @UIAbTPE INPOMBIBAIOT 2—
3 pa3a 3Y%-HbIM pacTBOPOM THAPOOKUCH HATPHA.

OcajoK THAPOOKHCEH COXPaHAIT AJs1 ONPeACTeHHSs HHUPKOHHA
no 'OCT 25278.i10—82.

GuabTpaT W NPOMBIBHBIE BOAB COOHPAIOT B KOHHUECKYIO KOJOY
BMecTUMOCThIO 250 cm3, obmuil o0beM HX He JIOJIZKeH MPEBbLIIATh
100 cm3. Ecau npofa coaep:kut BoJsdpam, NPUAHBAIOT 4 CM? BHH-
HOH KHCJOTH H HeATpaau3yioT (UABTPAT COJAAHOH KHCJOTOH IO
OyMmare KOHTO 10 nepexona oKpackd 6ymard ¥3 KpacHOH B CHpPEHe-
BYIO, a4 3aTeM 0O YHHBepcaJbHOR uHAmMKatopHoH Oymare no pH 4,0.
[Tpuausaror 5 cM3 yKcycHo¥i KucaoTs, Ao06asasior 1 r ypoTponuHa,
NPUAUBAIOT U3 OIOPETKH TOYHO OTMEpeHHbIH 00beM TpHJoHA b B Konu-

7

C
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yecTBe, 1IPEBLIIAIOIEM 3KBHBAJIEHTHOE MO AJIOMHHHIO HAa 2—3 cM®.
PacTBop HarpeBaloT M KHUIATAT O MHH. 1o oxdaxiaeHHH N00aBAAIOT
| cM3 mepexkucd Bojoponra (ecnau B npo6e ecTb MONHOAEH) H OCTaBJAIOT
CTOSITb 3—95 MHH AJs KOJHUECTBEHHOrO paspyllieHHss KOMIJIEKCOHA-
Ta MmoJsnbaeHa, 3arem npuauBaior 0,0 cM® pacTBopa KCHJEHOJIOBOTO
OPAHKEBOTO M THUTPYIOT H30BLITOK TpPHJIOHA D pacTBOpOM COJH HUH-
Ka [0 TepexoAad KeJdTO-OpaHKeBOH OKpacK#H B KPacHO-(HOJIETOBYIO,
coxpaHswulyocs B TeueHne 20—30 c.

33.O6padoTKa pe3yabTaTOB

3.3.1. MaccoBy [0 aNioMHHHA (X) B NPOLEHTAX BBHIYHCAAIOT
O (PpopMYyJIE

v C(Vi—=Va-K)-100_

mn

3

rie ¢ — KOHIlGHTpaUus pacrsopa TpuioHa b mo anaioMuHHIO, T'fcM?;
V, — o0beM pactBopa TpuJoHa b, nobaBieHHBI K aHaJAU3Upye-
MOMY pacTBOpY, CM?;
¥V, — 06beM pacTBopa COJMM HHUHKA, MU3PACXOAOBAHHBIM HA TUT-
poBaHHe, CM?;
K —cooTHOlIeHHe 00bEMOB PacTBOPOB TPHJAOHA b H cosu LuH-
Ka;
n — Macca HAaBEeCKH aHaAM3UDpyeMoH npolswl, T.
3.3.2. PacxoXkaeHUsd MeXAy pe3yJbTaTaMUu ABYX MapaejbHbiX
onpenejJeHuH W pe3yJbTaTaMH IBYX aHAaJH30B He JOJI2KHBI NPEBHIUATH
3HAYEHHUU J0NYCKAaeMbIX PACXOXKACHUH, NPHUBEAEHHBIX B TalJ. 3.

Tadbaunua 3

HonycKkaemMbie PACXOh-

0
MaccoBas noag aawmuHuda, % neHud, %

o,
10,
20,

¥

= O 0O

0,3
0,6
1,1

b

3.3.1, 3.3.2. (M3menenHasn peaakuusa, Ham. Ne 1).

4, KOMNNEKCOHOMETPMUECKMM METO]l ONPEAENEHUA ANIOMHUHUG
B BMHAPHbBIX CNMTNABAX UWMPKOHMA—ANKOMUHUA

MeTo,L OCHOBAH H2 MNOCJEA0BATENbHOM KOMILIEKCOHOMETPHUUECKOM

TUTPOBAHHH LHPKOHHA H aJIOMHHHST B OJHOM pactrBope. Onpejesne-
HYe UHPKOHHS TPOBOASIT TMNPSMbIM THTPOBAHHEM B CEPHOKHCJOM
0,5 mMoJb/AM3 pacTBOpe B HPHCYTCTBHH CEPHOKHCJOTO AMMOHHS C HH-
JHKATOPOM KCHJEHOJNIOBBIM OpaHXKeBbiM. AJIIOMUHHI OIpEeAe/ifloT B
TOM 2Ke pacTBope OoOpaTHbIM TUIPOBaHUEM H30bITKA TpdJOHA D pacT-

8
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BOPOM COJM UHHKA npH pH 5,5 ¢ HHAMKATOpPOM KCHJIEHOJIOBHIM OpaH-
3K €BbIM.

41. Annmapartypa, peaKTHBH M PAaCTBOpH
[lnutka anekTpHyeckas.

baug roggHad.

Bechl aHaJdHTHYECKHUE.

BecH Texnuuyeckue.

Kon6ul KOHHYeCKHe BMEeCTHMOCThbIo 250 cm3.

Koa6rl mepHble BMecTuMocTEI0 500 1 1000 cMm3.
[Iunerku 6e3 gesenuda Ha 5 u 10 cm3,

Ilnnerku ¢ peaeHussMu Ha 5 ¥ 10 em3,

MeH3ypKHU MepHEIe BMeCTUMOCThIO 25, 50 u 100 cm®.
broperku BmecruMocTtbhio 10 u 25 cm?.

CTakaHbl CTEKJSHHBIe XHUMHUECKHe BMecTHMOCTbhbIo 250 cm3.

Hamka ¢apdopoBas smectunmocThio 200 cm?d.
CTekJia yacoBble.

bymara uHagHKaTOpHAas KOHTO.

byMmara HHAMKATOpHAsl YHUBePCAJbHAS.

Kucaora cepunast mo 'OCT 4204—77.

AmMonu# cepHokucabil no F'OCT 3769—78, pacrsop 20 r/am3.

Kaaunii asorHokueani no 'OCT 4217—77.

Ammuak no 'OCT 3760—79, paz6aBaennniii 1:1.

Yporponun no I'OCT 1381—73.

Kucaora ykcycHast no 'OCT 61—79, pacrtBop 1 Moas/am3: 5,6 ¢m3
JeJSAHOH YKCYCHOH KHCJOTH pasdasasaioT a0 100 cm® Boaon.

KCH/I€HOJIOBBI OpaHXKeBbIH, HHAHKATOpPHaa cMmech: 0,2 © KcHJe-
HOJIOBOTO OpPAaHXXKeBOr0 pacTupalT B CTynke ¢ 20 r a30THOKHUCJOTrO
KaJus,

Coab puHatpueBas stujaeHguamuH — N, N, N’, N’ — rerpaykcyec-
HOH KHcJaoThl, 2-BoaHas (tpuaon b) mo I'OCT 106562—73, pacrsop
0,05 mousab/AM3; TOoTOBAT caeayoliuM obpasom: 18,6 r TpuiaoHa b
pPAcTBOPSIIOT B BOAE€ IIPHU HarpeBaHUH (ecqu pPacTBOpP MYTHBIH, €ro
(GUABTPYIOT); NE€peBOAAT B MEPHYIO KoJa0y BMeCTHMOCTbIO 1 AM3, OX-
JaX1alT U JOBOAAT A0 METKH BOJOH.

[IMHK MeTanJquuecCKHHd rpaHyJHPOBAHHLIN.

Kucaocra coastnass mo I'OCT 3118—77, paszbasinennas 1:1 u 1:5.

[luuk xjaopucrbié, pacrBop 0,05 moap/am3: 1,6345 r meraqanuyec-
KOro LIMHKAa MOMeEIIaloT B CTaKaH BMecCTHMOCThbIO 200 ¢cM3 M pacTtBops-
10T TIDH HarpeBaHuH B coOJsiHOW Kucjaore (1:5). Pacrsop nepesoadar B
dhapdopoByl0 uYalllKy, BBEIAPUBAIOT A0 HeOoJsabuworo obbemMa Ha BO-
JgHoH OGane. J1o06aBJasiOT BOABLI M BBLIIAPUBAHUE NOBTOPSIOT HECKOJIb-
KO pas3, 3areM pacTBOp MNepeBOAAT B MEPHYIO KOJOY BMECTHMOCTBIO
000 cM® U 10BOAST BOAOH 10 METKH.

Anomunuit meraniaudeckuii no 'OCT 11069—74, mapku A-99.

CraHjapTHBIA pacTBOpP aJIOMHHHSA, codepxxauiuii 1 mr/cm® aJio-
muunsa: 1,0 11 MerasyiMuecKOro AaJilOMHHHA INOMEIIalwT B CTaKaH

9
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rMecTHMOCTBIO 250 €M%, mpuauBaror 50 cM® coasma#i Kucaoret (1:1),
HaKpPHIBAIOT YaCOBBIM CTEKJIOM H DPAaCTBODPAIOT NPH YMepPeHHOM Harpe-
BaHHH. PacTBOp mnepeBOAAT B MepPHYIO KOJOY BMECTHMOCThIO 1 AMS3,
JAOBOJAAT BOAOH JO METKU U INepeMellHBaloT.

YCTaHaBJAHBAIOT COOTHOIIEHHe OOBEMOB pacTBOpOB TpHAOHA B
H XJIOPHCTOFO HHHKA: B KOHHYECKYIO K0JIOy BMecTHMOCThlo 250 cm3
npunuBapT u3 Oloperkn 10 cm® pactBopa TpunoHa B, polasasor
90 cM® BOAEBL, O cM? YKCYCHOH KHCJOTH, | r yporponmsa u 0,5 cm®
pacTBOpa KCHJIEHOJIOBOI'O OpAaHXKEBOI'O; THTPYWT pPACTBOPOM COJIH
HUHKA JO Iepexoja XKeJITO-OPaHXKEBOH OKpPackKd B (PHOJETOBO-Kpac-
HYIO.

CootHowenune (K) o6BeMOB pacTBOPOB TPMJIOHA DB M XJOPHCTO-
I'0 IIMHKA BBIYHCJIAIOT N0 QopMyJie

- Vi

==y

rae Vi — o0beMm pacTBopa TpHJAOHA D, B3ATHIA AJH THTPOBAHHHA, cM3;
Va — 00bem pacTBOpa XJODHCTOrO UMHKE, U3PaCXOJAOBaHHBIH Ha
THTPOBAaHHE, CM>,

YcraHaB/aUBAOT KOHUEHTpAUMI pacTtBopa Tpujiona D no amioMu-
HUI0O B KOHHYecKVIO KoJOy BMmectumocthio 250 cm?® orbupaior 10 cm?
CTAHAapTHOrO pacTBOpa aJdoMuHHA, pasbaBasior Boxod jgo 100 cm3,
HEHTPAJIN3YVIOT PACTBOPOM aMMHUaKa, CHauajga 1o Oymare KOHIO A0
nepexoia oKpPackKyd u3 CHHell B CHPDEHEBYIO, & 3aTeM IO YHHBEPCaJbHOU
naaukaropHoit 6ymare no pH 4,0. IlpuaysamTr 5 ¢M3 pacTBopa yKCycC-
HOH KHCJOTH, A00aBA4IOT | r ypoOTpONMHA, NPHIAHUBAIOT H3 OIOPETKH
10 cm® pactBopa TpuaoHa b. PacTBop narpeBawoT ¥ KHNATAT O MHH.
[To oxnaxsaeHdH A00aBJASIOT okKonao 0,1 ©r HHAMKATOPHOM CMeCH U THT-
pyoT U30LITOK TpuJoHa b pacTBopoM XJOpPHCTOro LHHKA JO Iepexoja
JKeJTO-OpaHkeBOH OKPacKH B KPacHO-(PHOJIETOBYIO, COXPAaHAIOUWLYIOCH

B TeueHue 20—30 c.
Konuenrpauuo pacrBopa TpujoHa b (¢) mo amomunuio B r/cm?®

BLIYHCASIOT N0 (POPMYJIeE

——
—(Vi—=V2-K)

rne Vi — oGbem pacrBopa TpuaoHa b, no6aBieHHBIA K aHaIH3Upye-

MOMY PACTBOPY, €M?;
V, — 06'beM pacTBOpa XJOPHCTOTO LMHKA, H3PACXOAOBAHHBIH HA

THTPOBaHUeE, CM>;
K — cooTHomenue oGbeMOB pPacTBOPOB Tpuiaona B u  coaw
ILHHKA;
m — Macca HaBeCKH ajlOMUHHL, T.
42. [lpoBeneHHe aHaau3a
Hagecky anaausupyemoit npobel maccord 0,1 r nomeniaior B KOHH-
yeckyio Koaby BmecTtuMocTbio 200 cM® M pacTBOpAIOT IIPH HAarpesa-
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HUH B 2,0 cM? KOHUEHTPUPOBAHHON CEPHOH KHCJIOTHI [IPH NOCTOSSHHOM
nepemewnsaliny. l1lo pacTBopeHuH cniaBa pacTBOpP OXJAMKIA0OT, npH-
auBaiorT 100 cM2 pacTBOpa CepHOKHCIOrO aMMOHHSI, CHOBA HArpeBaoT
AO KHIIEHHs H KHNATAT B T€YeHHE 3 MHH. B ropsuuii pacrBop no6as-
JISI0T 0KO0J0 U,1 I HHAHKATOpHOH CMeCH KCHJIEHOJOBOIO OPAHKEBOTO
H THTPpYIOT HHPKOHHH PAacCTBOPOM TPHJIOHZ B 10 nepexona apKo-Majii-
IIOBOH OKPAaCKHU B KEJTVIO.

PactBop oxsaxknamoTt, HeHATpaausyior pacTBOpOM aMMHAKa CHa-
Yajna mno OyMmare KOHro 10 mnepexoja OKpackKH OyMard W3 CHHeHl B
CHpEeHeBYIO, a 3aTeM [0 YHHBEPCAJbHOH MHAMKAaTOPHOH GyMare
Jo pH 4,0, nobasasiior 5 cM3 pacTBOpa YKCYCHOH KHCAOTHL, 1 T ypo-
TpOllHHA, NPHAHBAIOT H3 OHOPETKH TOYHO OTMEpEeHHH 00beM pacrt-
BOpa TpHJOHA D B KOJHYeCTBE, NPEBHINAIOIIEM 3SKBHBAJEHTHOE IO
AMIOMHHHIO Ha 2—3 cMm®. PacrBop marpesaror u kunsrat 5 muH. [o
OXJIaXKJAeHUH 100aBaAlT OkKoso 0,1 r HHAMKATOPHOH CMecH KCHJe-
HOJIOBOTO OpP@HXKEBOI0 W THTPyIOT H3OBITOK TpHJOHA B pacrBopom
XJIOPHCTOr0 LHHKA A0 [epexoja OpaHKeBO-XKeJTOH OKpPacKH B Kpace
HO-(PHOJIETOBYIO, coXpaHsiolyocs B Teuenne 20—30 c.

43. O6pab6orKa pe3yJabTaTOB

4.3.1. Maccosyro pomo amwomuius (X;) B NPOLEHTAX BBEIYUCJSIOT
10 (QopMmyJe

X — C(Vi—“VZ'K)' 100
. m

?

rAe ¢ —KOHUEHTpalHA pacTBopa TPUJIOHA b mo anioMuHHIO, r/cM3:
Vi—o0nem pactBopa rTpuioHa B, no6aBiaeHHBI K aHaJu3upye-
MOMY pacTBODY, CMS3;
Ve —o00beM pacTBopa XJOPHCTOTO LHHKA, H3PACXOJ0BAaHHLI HA
THTPOBAHHE, CM?;
K — cooTHolieHHe 00beM0B pacTBOPOB TPUJAOHA b u conu nuHKa;
m — Macca HaBeCKH aHaJau3upyeMon npoolswl, T.
4.3.2. PacxoxpaeHus MEXAYy pe3yJabTaTaMd J[ABYX TapasjedbHbIX
onpejeJieHHH W pe3yJbTaTaMM J[BYVX aHAJHU30B HEe JOJKHBl IIPEBHI-
IaTh 3HAYEHUH JONMYCKAaeMBIX pacxOoXIeHHH, NpUBegeHHBIX B Taodx. 4.

Tabanma 4

JlonycKaeMble PacXoxK-

Maccosaa goas amomunus, % nenns, %

— e m—
Har

L = ——— pl—

10,0 0,4
15,0 0,5
20,0 0,6

4.3.1, 4.3.2. (M3menenHasa pepakumsa, Usm. Ne 1).
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COANAEP)XAHHE

CnaaBel M JUraTypel PeAKHX MeTaJ/lJioB.

roALl onpeielieHHS aJIOMHHHA

CrnjaBel M JHraTypbl peJIKHX MeTadlJIoB,

To4 OolipeAcJcHHSA BaHAAHUA . * ’

ConasBel U JHraTypbl peiKHX MeTaJloB.

TOH4 olnpejesieHHI radHug

CnylaBbel M JHraTypH pPeaKHX MeTaJLI0B.

TOAB ORDCACJEHHA HTTDHA

CnJsiaBel M JIMMATYPH PEeAKHX METaJI0B.

TOJA oIpeAeNeHHUss KobaJbTa

CnJjiaBbl ¥ JWUTATYPH PEIKHX MET2JIoB.

TOAH onpeAeJeHuda MoJnbaeHa

CriviaBel M JIHraTypbl PeAKHX MeTaJlJioB.

TOABl onpefeneHU HUOOUA

CHJIaBE H JUraTypul pPeakHx METaJIJIOB.

TOA oOlpelc/ieHHs CaMapHA

CmraBbl H JWratTypu peakux METaMIOB,

TOAKR OIIpDEACJACHHA THUTAHA

CnjaBel M JHraTyph peaKHX METaJ1JIOB.

TOAbI ONpefesieHHs IUPKOHUS

CnaBel W JUAraTypbel peAKHX MeTa/1IIOB,

CnekTpanabHHR MeTOJ ONnpejeneHHs KPeMHHSA,

Kedqesa, aAlOMUHHR, THTAHA KR KaJbIlUdg

crjiaBax Ha OCHOBe HHOOUSA

CnjaBpl 4 JWrarypel  peAKHX MeTaJlJioB.
CrniekTpaJibHBII METOA OTipeAeseHHs KpeMHHd,

B

Xejiesa, aJIOMHHHS, Mapradma H  XpoMa B

CIIJJaBaX HAa CCHOBe BaHajud

Penakrop P. C. ®edoposa

Texuuueckuit pepakrop 3. B. Murai

Koppekrop M. M. epacumenko
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