YAK 649:611-013.11:5377.1{083.74) Tpynna P39
TOCYRAPCTBEHHDLBHU CTAHRAPY COKO3A CCP
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HecobniofehMe CTaHpapTa npecnefyerca nNo 3aKoHy

Hacrosiuit ctanpgapt pacnpocrpansiercsd Ha Hepa30aBJeHHYIO CBe-
JKeINoJIyUeHHYIo cnepMy OBIKOB M yCTaHaBJIMBaeT MeTOJALl OHOXHUMH-
YeCKHX HCCJAeJOBaHHU C leJblo olpejeenis COAePKaHHSA aleHO3HH-
¢docdatoB B cHepMHSAX W MHUKDO3IJNEMEHTOB M KETOHOBBIX TeJI B Ciep-
Me.

1. METO} OTBEOPA NPOLB

1.1. Or60op npob6 — no 'OCT 20909.1—-75.

1.2, Jlna npoBefeHHSI HCNBITAHHHA TNPHMEHSIOT CBeXeNnoJdy4YeHHVIO
criepMy, xpanusiuyiocsi npu Temmneparype 30—35°C ne 0Oojee 30 MHH.

2. ONPERENEHNE COREPXXAHUA
AREHOIMHDOCDATOB B CHEPMHUAX

CymHoCT, METOAa 3aKJAKWuaeTCsl B OnpeAesieHHU COAepKaHug Ja-
6usbnoro ¢ocdopa, 0CBOOOKAEHHOrO NPH THAPOJiN3e  aJeHO3HHTPH-
(HhoCHOPHOU U aAEHOZHHIAH(POCHOPHOH KHCJIOT, IpedBapuTeJbHO aAcop-
OHPOBAHHLIX HA AKTUBHUPOBAHHOM YriIe.

21.O6opyrioBaHHe MU DPEAKTHBL

2.1 1. [dns npoBeeHUsi UCNBbITAHUS NTPHUMEHSIOT:

HEHTPHPYTY;

mKad cymuabubuid 1abopatopumiu no 'OCT 7365—55;

$HOTOIIEKTPOKOJIOPUMET]P;

0aH1O BOASHVIO;

NPOOGUPKH LEHTPHDYKHEBIE;

Uzpaume opuumansHoe MNepenevyatka socnpelieHad
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XOJOAUJBHUYKH;

popoHKH ctekasanane no 'OCT 8613-—64;

IHUTIeTKH CTEeKJSHHble IpajyHpOBaHHbie BMECTHMOCTBIO 2 M O MJA
no F'OCT 12487—67;
yrosib aktuBupoBaHHbili Mapku BAY no 'OCT 6217—74;
¢unapTpul 6yMaxusle o 'OCT 12026—0606;
KHCJIOTY TPHXJIOPYKCYCHVIO, X. 4.;
CIIMPT 3THJIOBBHIH pekTHdHKoBaHHbH no ['OCT L962—67;
Kucaotry coasinywo no FOCT 3118—67, x.u,;
kHcaory cepuyio no 'OCT 4204—66, x. u.;
aMMOHHK MoJubaenoBorucanii o 'OCT 3760—72, X.u.;
KHCJOTY ackopbunoByio nmo 'OCT 4815—054, x.u.;
KaJaud ¢ochopHokucanii ogHo3aMemeHHbli no 'OCT 4198—75,
X.4.;

BOAY AMUCTHAAHpOBaHHyI0 o [OCT 6709—72.

22. TloxgroToBKa K HCOBLTAaHHIO

2.2.1. IlodeoTo8KQ AKTUBUPOBAHHOZO YeAi

K 100 r TmatesibHO pacreproro yras aob6asiasawTt 500 ma 3 H. coJs-
HOH KHCJOTH. CMeCh KUNATAT B TeueHHe 60 MHH, 3aTeM KHCJIOTY yHa-
J410T QUIBTPOBAHHEM. YTOJb 3aJHBAOT | J1 AHCTHAJIHPOBAHHOM BO-
Ibl, KHOATAT B TedeHue 60 MHH, QHABLTPYIOT Yepe3 QHIALTPOBAALHYIO
OyMary. ITy onepaiyio NOBTOPHIOT TPH pa3a. [IpOMHBITEIH yroJip BhICY-
IIMBAIOT NpH TeMnepatype 140°C. 3aTteMm ellle pa3 npoBOLASIT TPeXKpaT-
HOe KUMAYEeHHEe AKTHBHPOBAHHOTO YIris ¢ 1 a1 AHCTHIJHPOBAHHOH BO-
ol B TeuyeHde 40 MMH ¢ nocjenywmiuMm (UALTPOBAHMEM. YTIOJb Ha
GUAbTPe NPOMBIBAIOT ropsvyed AUCTHAJHPOBAHHOW BOJOH A0 NOJyue-

Hug ¢uabTpata ¢ pH 4, 3arem yrojp BBHICYIIHBAIOT NPH TeMnepaTtype
140°C.

2.2.2. IlocTtpoenue epadyuposouroeo epagura

M3 nepekpHCTa/NJIH30BaHHOIO OJHO3aMellleHHOro Qocdara KaJjaud
FOTOBSIT OCHOBHOH pacTBOp docgopa.

[lepekpucraniuzanuio ¢ocdara KaJjaus BeAyT, OXJaxAas NMPH 2—
5°C npo(UIbLTPOBAHHBLIA yepe3 ABOHHOH OyMaKHBIH (DHJALTP TOPAYHH
HaCblUIeHHBIH pacTBOp ¢ocdara KaJdHsa, KOTOPHIH NPUTOTAB/AHBAIOT Ha
OMIHCTHAJHPOBAHHOH BoJe. DBbinaBiiHe KPHCTaJJbl BLICYUIHBAIOT B
TeYeHHEe TpeX-ueThipex IHel npu Temneparype 36-—37°C KO NOCTOSH-
HoH Macchl. Pacrsopsior 0,4394 r nepekpucrasinzoBaHHoro ¢ocdara
KaJHs B MepHOH KoJbe BMECTHMOCTbIO | J1 H AOAHBAIOT IHCTHIJIHPO-
BaHHOH BOJOH A0 MeTKH. IIpHroToBJEHHBIH PacTBOp NepeMelIHBaIoT.
I MJa ocHoBHOro pacrsopa cogepxut 0,1 Mr docpopa.

Jis NOCTpOeHHsI IpajyHpoBOYHOro rpadHka H3 OCHOBHOrO pacrt-
Bopa (pochopa rotosBaAT pan passeleHuH. Ilas 3Toro B MepHbIe KOJOLI
BMecTUMOCTBIO 100 MJ1 moMeimiaioT COOTBETCTBEHHO 1, 2, 3, 4, 5 Ma oc-

HOBHOro pactsopa. Koabm n0auBalOT OHAHCTHIJIHPOBAHHON BOAOH 10
METKH H TIIATEJbHO nepeMelmuBawT. B 1 MJa KaxXnoro u3 npuroros-
JIEHHBIX P& CTBOPOB OyIeT COAepKATbCA COOTBETCTBEHHO 2, 3, 4, 5 MKr
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docdhopa. M3 kaxaoi KoJabw B npoOupxu O6epyT 1 Ma pactBopa ¢oc-
¢data Kaausi, gobapasdr 1 ma 2,5%-Horo Moan6aara B & H. pacTBOpe
cepHOlM KHcJIOTH H 1 Ma 0,5%-HOro cBexenpuroTOBJIEHHOrO pacTBopa
ackopbunoBoil KHcA0TH. OObemM pacTBOpa B npoOHpKax JAOBOIAT OU-
aucrananupoBanHoit Boaou 1o 10 ma. IlpoOHpkH cTaBsT Ha BOJASHYIO
6aHo npu 37°C wa 10 MuH H 3atem OXJaxAapT. ONTHYECKYIO IJIOT-
HOCTb DACTBOPOB H3MepHAIOT Ha ¢(OTOINEKTPOKOJOpHMETpe IpH Kpac-
HOM CBeTO(MHJIbLTPE B KiOBeTax ¢ padbouel AJMHOH, NPOTHB OWIHCTHJ-
JUPOBAHHOHA BOABI 10 MM.

[To nosyyeHHHIM 3HAUE€HHAM OITHYECKOH TJIOTHOCTH PacTBOPOB
CTPOST IpajyupoBoUYHbIH rpaduk. asg storo no ocu abCuHCcC OTKAaA-
JbIBAIOT YMCJEHHBIE 3HAYEHHA KOHHEHTpauHu ¢ocdopa, a 1no ocH op-
JHHAT — COOTBETCTBYIOILLYIO ONTHYECKYIO IVIOTHOCTh pacrBopa. Tou-
KM IlepeceueHHs] BOCCTAHOBJEHHBIX NEPIEeHAHKYAAPOB COEAHHSIOT JH-

HHeH.

['paayupoBouHblii rpaduKk CTPOAT AN KaXKAOro (poTo3/eKTPOKOJO-
pPHMeTpa H INPOBEPSIOT €ro €XKeMEeCSUHO.

2.2.3. OnpejlesieHve KOHIEHTpailHU CIEpMHEB B clepme — IO
I'OCT 20909.5—75.

23. [IpoBeieHrde HMCOBLITAHHUS

2.3.1. K npobe cnepmbl (He3aBHCHMO OT ee oObeMa) C colepKaHU-
eM He MeHee 400 MJaH clepMueB H00aBJAIOT paBHBIH 06beM 20%-HoM
TPHXJIOPYKCYCHOH KHCJIOTHI.

[Ipo6w craBsit Ha | 4 B XOJOAMABHMK 1npu Temnepatype 2—3°C,
noMelnuBasi 4yepes kKaxzasle 10—15 mun. Ilo HcTeueHUH yKa3aHHOTO
CPpOKa K HCCAeAyeMOMY MarepHady a006aBisioT paBHbIH o0beM  IH-
CTHAJMHPOBAHHON BOJbI (KOHUEHTPALHIO TPHXJOPYKCYCHOH  KHCJOTHI
IOBOASAT TaKuM obOpa3oM Ao 95%), TuiaTeJbHO PasMelINBaIOT CTEKJISIH-
HOU ITaJIOUKOH W LEHTPHDYTHPYIOT B TedeHHe 7—10 MHH npu uvacrorte
BpalleHuss 3—4 Thic. 06/MHH.

[lenTpudyrat CJHBAIOT B UEHTPHODYKHBIE NPOOUPKH HJH B YHUCTHIE
¢J1aKOHBl BMeCTHMOCTbI0 10—15 MJI, B KOTOphle NIpelBapHUTENbHO IO-
MemapTt no 250 Mr cnenHaJdbHO INOATOTOBJIEHHOTO AKTHBHPOBAHHOIO
yras. IlapanjejgbHo ¢ ONBITHHIMH NPOOaMM CTaBAT KOHTPOJILHBLIE: B
ABe npobUPKH, comepxkamue no 250 Mr yrJsa, BMECTO LeHTpHYrara
BHOCAT 110 4 M 5Y ~HOH TPHUXJIOPYKCYCHOM KHCJOTHI.

1IpoGupku ¢ neHTpHyraroM H yrjem, a TakXke KOHTPOJbHBIE IIPO-
OHPKM CTaBAT B XOJOAHWJIbHUK Ha 20 MHH, nepeMelluBas X COJAEPXKH-
MO€ He MeHee ABYX pas. Had jayuimero ocelanusi yrag K cmecu nof6as-
asgot 0,2—0,3 ma stunosoro cnupra. CMech NEeHTPHDYTHPYIOT B Te-
yeHHe 10—15 MHUH npH wacTore BpauleHMs 3—4 THC, 00/MHUNH,

Lentpudyrar CIUBAIOT H yroJib ABaxKAhl NPOMHLIBAIOT. B HauaJie
N00aBJIAIOT O MJ AUCTHAJMPOBaHHOA BOAanml H 0,2—0,3 Ma cnupra.
CMecp UEeHTPHOYTHPYIOT NPH 4YacTOTe BpaileHusd 2—3 ThIC. 06/MHH B
TeUueHHe 3—6 MHH H LeHTPHdYyraTr cAuBaioT. BTOpHUHO ocamok mnpo-
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MbIBalOT 0Oe3 aoOaBaeHuss cnupra (OCaJOK KaxXKALIH pa3 INoMelHBaloT
CTEKJSTHHOH IaJIOUKOH).

K npomeitoMy ocaaky pob6asasitor 0,5 M 2 H. pacTBopa COJSHON
KHCJOTH H 2 Ma 1 H. pactBopa COJIIHOH KHCJAOTHI. CMeCb THAPOJIH3Y-
joT 10 MHH Ha KupDslled BOASAHOH OaHe B NPOOHUPKAX, 3aKPLITHIX XO-
noauabHuukaMu. IIpo6GupkH ¢ pacTBopoM oxsaxiaaior ao 18—20°C,
JO0ABJAIT 2 MJ AUCTHJJIMPOBAHHOH BOJbBI, I€PEeMEUIHBAIOT H LEHTPH-
GYrupyioT 5—7 MHH TIpH YacTOTe BpauieHus 3—4 Toic, oO6/muH. Lienr-
pUpyrat OTOUIBTPOBLIBAIOT Yepe3 OYMaxKHBIH (QHJILTP.

OuabTpaT B KOJHUECTBE 2 MJI HEPEHOCAT B YHUCTbie NPOOHPKH HJIH
¢aaxkousl, pobasasior | ma 2,5%-noro pacrsopa MOAHGAEHOBOKHCIO-
ro aMMOHHSI, IPHTOTOBJIEHHOTO Ha 5 H. cepHoil Kucaotre H 1 ma 0,0%-
HOTO pacTBOpa CBEXENPUroTOBJEeHHOH aCKOpPOHHOBOH KHCJIOTH. Pa-
CTBOp HoauBawT g0 10 Ma AHCTHJAJHPOBAHHOH BOJOH, CTABAT Ha BO-
nanyipo 6aHio npu 37°C Ha 10 MuH u 3arem oxnaxZaior. OxjgaxAeH-
Hbli pPacTBOpP KOJIOPUMETPHUPYIOT HA (POTOIJIEKTPOKOJOPUMETpPe MpH
KpacCHOM CBeTOQHJBLTPE NPOTHB KOHTPOJIbHBIX pacTBOPOB B KiOBeTax C
pabouen nanHOH 10 MM.

24. O6paboTKa pe3yJbTaTOB

2.4.1. Ontnueckyio mJIoTHOCTh ([);) B nepecuere Ha 1 MJAPAH chep-
MHEB BBLIYHCAAIOT 110 hopmylie

D.2,5
D;l: C ’
raie D — onTHuecKass NJOTHOCTb HCCJAEAYEeMOro pacTBOpa;
¢ — KOHIEHTpallus CIepMHeB B cliepme, MJAPA/MJI;
2,5 — Ko3(hbHUHEHT nepecuera.

Conepxaune docdhopa ageHO3UHTPUDOCHOPHOH U aleHO3HHAHGOC-
¢GOopHOH KHCJOT B | MJpI crepMHeB B MHKPOrpaMmax onpeaelsioT MO
rpalyMpOBOYHOMY TpadHKy, HaxoAsd 3HaueHHe docdopa o CoOTBeT-
CTBYIOIEH BeJHUYHHE OINTHYECKOH IJOTHOCTH.

3a OKOHYATeJbHLId pPe3yJbTaT HCHLITAHUS TNPHHUMAKIOT CpelHee
apu(pMeTHUECKOe pe3yJbTaTOB ABYX IapajyiedbHblX onpeneieHuyd. [lo-
NycKaeMble PacXoXJIeHUs MeXIy pe3yabTaTaMH IapaJdelbliblX Onpe-
AeJaeHH He JOJXKHBI npeBbimartbh £109%.

3. ONPEAENEHUE COLQEPKAHMA MMKPOINIEMEHTOB B CNNEPME

ConepxxaHHe MHKPO3JEMEHTOB B CliepMe onpeAessiloT XHMHUYECKHM
HJIH CIIEKTPAaJIbHBIM METOJIOM.

3.1. XuMHueCcKHHd MeTOJ oOoInpelNelNeHHST MHKPO-
3J1EeMEHTOB

CyLIHOCTh MeTOAa 3aKJIIouYaeTcss B BHIJIGJIEHHH MHKPO3JEMEHTOB H3
CliepMbl H IOCJeAYyIolleM KOJOPHMEeTPHPOBAHHH pacCTBOPOB, conepxKa-
HIMX MHUKPO3JIEMEHTHI.

3.1.1. Obopydosanue u peaxTusst

Jlas npoBelleHUS] HCNIBITAHHS NPUMEHSAIOT:

(HOTO3/IeKTPOKOJNIOPUMETD;
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0aHlO BOASHVIO;
BOPOHKH JieJHTeNAbHbIE BMECTHMOCTbIO 1560—200 m.;

THIVIH KBaplieBblie HWJIH (apdopoBrie BMECTHMOCTbIO o) M.T;

KOJOBI TepMOcTOHKHe BMecTUMOCThI0O 100—150 mu;

@JaKOHBI C MIPHTEPTHIMH NPOOKaMH BMeCTUMOCTBIO 90—100 MmuI;

LHHJAHHAPH MepHble ¢ NPHTEPTBIMH NPoOKaMH BMeCTHUMOCTbio 10
HAH 2D MJI;

autH30H 1o F'OCT 101656—62, 0,04% -Hei#t pacTBOp Ha XJ0pOJOpME;

XJIOpOoOpM;

kucaoty coasiuyio no 'OCT 14261—69, 0,02%-uHbili pactsop;

penondtanenn no N'OCT 5850—51, 5% -ubifi cnHpTOBBIL pacTBOP;

kueaoty azotuyio nmo 'OCT 11125—73;

HaTpus guatuaautuokapb6amar no 'OCT 8864—71;

nepekuchb sogopoaa no 'OCT 10989—64;

amMmHuak soaubid no OCT 3760—64;

Ko6asbT cepHOKUCABIA o 'OCT 4462—68;

Melb cepHokucayio o T'OCT 4165—68;

KBacuhl xkeJesoamMMoHuiHble 1o [[OCT 4205—68:

MK MeTtaJguanueckuil no 'OCT 989—62;
KHCA0TY cyabdocanuuuiaoByio no 'OCT 4478—68, 10% -Huiit pa-

CTBOD;
nutpo3o-R-coas no F'OCT 10553—63, 0,05% -HE1il pacTBOp;

3¢up cepHokucaniit 1o F'OCT 62650—52.

3.1.2. Ilo0eoTo8Ka K ucnvlTAHUIO

3.1.2.1. IlpHroroBJeHHe CTaHAAPTHBIX PACTBOPOB XKeJje3a

0,863 r Keae30aMMOHHUHHLIX KBAaCLOB pacTBOPSAIOT B BOAe. Lcau
PAaCTBOP MYTHBIM, €ro HpPOCBETJAIOT, NPHOaBAssT HECKOJbKO Kamnedb
Kucjotel. O6beM pacrtBopa jposoadat Bojaod jgo 1000 ma. B 1 ma pa-
crBopa cogepxurca 100 Mkr xkenesza. I3 ocHoBHoro pacrsopa rorto-
BAT YeThipe pa3BeJeHHUsl C COAepXKaHHeM XeJje3a B | MJa pacrsopa CO-
OTBeTCTBeHHO 20, 50, 70 u 100 MKr ajasi Kaxiaoro pasBeleHHs.

3.1.2.2. [IpuroToBleHHEe CTaHZAPTHBIX PACTBOPOB MeaH

3,93 r cyabdara MeAH PacTBOPAIOT B BOoJe, H00aBJAIOT ABe-TPH
KanJu CepHOH KHCIOTH U JOBOIAT 00beM pactBopa BoAon ao 1000 m.i.

B 1 Ma pactBopa conepxurca 1 Mmr Meau.

M3 OCHOBHOrO pacTtBopa TOTOBSAT YeThipe pa3BeleHHs C CojepKa-
#ueM Mead B 1 mMJa pacTtBopa cooTBeTcTBeHHO 5, 10, 15 1 20 mkr aada

KaXJ0r'0 pasBeleHUs.

3.1.2.3. TIpuroroBJieHne cTaHAAPTHLIX PACTBOPOB IIHHKA

0,1 r X.4. MeTaJJInYeCKOro IlHHKa pacTBOPHIOT ciliadaja B 1 MJ KOH-
IIEHTPUPOBAHHOM CEPHOH KHCJOTHI, 3aTeM B 50 MJa Boawl. OGbeM pa-
crBopa JaoBoAsT BoJoH Ao 1000 ma. B 1 mMa pactBopa cojlepXKHUTCA
100 mxr nunka.

13 ocHOBHOrO pacTBOpa TOTOBSIT YeThIPpe pa3BeleHHs C COAepKa-
HUeM LHHKa B 1 MJI pacTtBopa CoOTBeTCTBeHHO 5, 10, 15 u 20 mxr and

KaXKJ10T0 Ppa3BEIECHHH.
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3.1.2.4, TlpuroroBJenne CTaHAAPTHLIX PacTBOpPOB KOOaabra

0,477 r cyabdara KobaJabTa pacrBOPsiOT B BoAe, A00aB/AIOT ABE-
yeThlpe KallvId CePHON KHCJIOTH H 00beM HOBOAAT Bojo# Ao 1000 M.
B 1 ma pacrBopa cogepxkurcsa 100 MKr KobaJibra.

M3 cranpapTHOro pacTBopa rOTOBAT YeThipe pa3BelleHHs C COJep-
XKanuvem KoGasabta B | MJa pactBopa coorBercTBeHHO 0,25, 0,9, 0,75 H
] MKr pJis KaxXJA0ro pasBelleHusl.

[Ipuvmeuvanune  CTaHZapTHHE pPAaCTBOPE MHKPO3JEMEHTOB NPHIOTABAHBAIOT
Ha OUJIKCTHJS HPOBAHHOH BOJE.

3.1.2.5. MlocTpoeHne rpaAyupoOBOYHBIX IrpadUKOB

['OTOBAT OTAENBHO CMECh PACTBOPOB II€PBBIX, BTODHIX, TPETbHX H
YeTBEPTHIX pa3BefileHUH MUKPO3JEMeHTOB, otéupas AJasf 3Toro no 1 ma
Kaxjaoro pacrsopa. Kaxaywo cMmechb pa3BeleHHii B o6liemM o6beme
4 MJ BHOCSIT B TepMOCTOHKYi0 Konby HAM dapdopoBLIH THreJb M yHa-
puBalT Ha BoAsiHOH OaHe jgocyxa. K ocratky npuOaBasiioTr OAHY-ABE
KanJau KOHUEHTPHPOBAHHOM a30THOH KHCJAOTHI H BHOBL yNapuBaioT JAO-
cyXa, He NpoKaJuBas. 3aTeM NPOBOLST HUCNLITAHHA, KAaK YKa3aHO B
. 3.1.3.1—3.1.3.7. Ilo nonyueHHBIM 3HAUYEeHHSIM ONTHUYECKOH IIJIOTHO-
CTH CTPOAT AJAA KaKAOTO MHUKpPO3JEMEeHTa TPaAyHPOBOUHBIM TIpadUK,
OTKJaAblBasi 1Mo OCH abCIHCC KOHIEHTPAlLlMH MHKpPO3JeMeHTa B KaXK-
JOM H3 NMPHIOTOBJEHHLIX pas3BelleHHH, a N0 OCH OpAHHAT — COOTBeT-
CTBYIOUYIO ONTHYECKYIO IJOTHOCTD.

3.1.26. NNoaroroBka cnepmbl
O M. 1leJIbHOM CriepMbl BBLICVUIHBAOT B THUIJIE, a4 3aTeM O30J410T B
My¢eabHnod neyd. Brnayasge o30JseHHe TPOBOAAT MNPH TeMIieparype
100—200°C. Tlocne oOyramsBanusg npoOLI TeMneparypy Mydenas I0-
BHIIIAIOT U 030/€HHe NPOBOAAT INpH Temlepatype 450°C. K nosayuesn-
HOU 30J1e NMpHOAaBAAOT | MJ KOHUEHTPHPOBAHHOH a30THOH KHCJIOTHI H
BLICYLITHBAXT HOCYX4.

304y pactBopsioT B 20 MJ COJNIAHOH KHCJOTH, pa3BefeHHon I:1.
PacTBop U3 THIJIS KOJHYECTBEHHO NEPEHOCAT B AEJHUTeJIbHYIO BOPOHKY
BMecTHMOCTbIo 200 M.

3.1.3. lIposedenue ucnoiraHus

3.13.1. Beipenenre xeqaesa

7Kesre30 3KCTparupyioT H3 IOJIYUEHHOI'O pacTBopa 3(HPOM NOPIH-
AMH 0—8 MJI, BCTpsiXHBad pacTBop B TedyeHHe 3—4 MuH. Ilocne pas-
HeJIeHHs1 BepXHero (3QUpPHOro) U HHXKHero (COJNSAHOKHUCJAOrO) CJIOEB
NOCJIeIHUH BJHMBAKT B OJHY KOJ0y, a 3QHPHBIA CJOH B Apyrywo. (Co-
JTHOKHCJIBIH DACTBOP 3JE€MEHTOB IIePEHOCAT B JeJUTeJbHYI0O BOPOHKY
H CHOBA MOBTOPSIOT 3KCTPAKLUIO TEM XKe KOJHYECTBOM 3dupa.

JKCTparupoBaHHe xKeJe3a MPOBOAAT TPH-UeTHIPpe pasa Ao Tex Mop,
I0Ka He OyHAeT noJiyueHa OTpHLaTeJbHas peaklusg 30HPHOro 3KCTpak-
Ta ¢ CyJb(dOCAJHUHIOBOH KHCJIOTOH, KOTOpasi C COJSIMH TpeXBaJleHT-
HOTO KeJjie3a JaeT KPacHO-(QHOJETOBOe OKpalluBaHHe. JD(PHUpPHHE 3IK-
CTPAaKThl JKeJje3a COOMPAIOT B TEPMOCTOHKYIO KOJIOY H B BLITSAXKHOM
ixkady yranasior apup. Ha ocrasiuefics BOAHOH (has3nl BLIASASIOT Melb.

40




FOCT 20909.6—75 Crp. 7

3.1.3.2. Boigesenune meau

K Boauo#t dase, HaxoAdleHCsT B JeJHTEJbHOH BOpPOHKe, A00aB/s-
}0T BOAY, JOBOJAS KOJHYeCTBO pactBopa jo 50 mJa. YcranasauBawTt pH
pactBopa 2,0 no6asnenuem 5,7 MJ KOHLEHTPHPOBAHHOIO aMMHaKa.

JKcrparupoBanue meau nposofAatT 0,04%-HbIM pacTBOpPOM JUTH3O-
Ha B xJiopodopMe, KOTOPHI TOTOBAT mepeld ynorpedleHHeM H Xpa-
HAT B TEMHOM IIPOXJIaJHOM MecTe BO (pJIaKOHe C NPUTePTOi IMPOOKOH.
Ias 3TOoro B AENUTENbHYIO BOPOHKY NpUOABAAIOT O MJ pacTtBopa IH-
TH30HA U BCTPAXWBawOT O—6 MuH. [lociae pacciioeHHa BOAHOM W Opra-
HHuecko# a3 (Aaa noJHoro pasiedenHus tpebyercd 2—3 muH) obpa-
30BaBIIMACA OUTH30HAT MEJIH NepPeHOCAT BO (JAKOH C INPHUTEepTOH
NpoOKOH. DKCTPArupoOBaHUe MOBTOPAIOT A0 MOJHOIrO NpeKpalleHus u3-
MeHeHHsi OKpaCKH nocjie npubaBJaeHUs NOPLHU pacTBOpa JHUTH30HA H
BCTPAXUBAHHUS C BOAHOA ¢azoil. Bo daakon nobasasior 0,5 MJ KOH-
IIEHTPUPOBAHHON a30THOH KHUCJAOTHL U 0,0 MJ COJIFHOH RHCJIOTH B pas-
BeflleHUH 1:1 U CMeCh OCTaBJSIOT HA CYTKH Ha CBETY.

3.1.3.3. Boigeaenre nuHKa ¥ xo6aJapra

K BoaHon ¢dase, ocraBluedcsa B AeJNHTENbHOH BOPOHKe, mMpubaB/ig-
I0T OJIHY-ZABE€ KaIlJIM pacTBopa (eHOadTaserMHa H HeHTPaJHu3yloT e€e
aMMHakoM J0 caabo-posoBoro okpamuBanug (pH 8,3). 3atem B ne-
JUTEJBHYIO BOPOHKY BHOCAT 3 MJI pacTBOpa AHTH30HA H BCTPSIXHBAIOT
4—5 MUH. DKCTPaKLHIO HHUHKA 1 KoOaJjbTa pacTBOPOM AUTH30HA NPO-
BOAAT N0 TeX INOp, NOKa BHeCeHHAd B HEJNUTENbHYIO BOPOHKY MOpIHA
pacTBOpa AHTH30HA He HepecTaHeT NPH BCTPAXHBAHUU MEHATL OKpac-
Ky. DKCTPaKThl AHTH30HA LUHHKA ¥ KobGaabTa coOHpawoT B APYryio Ae-
JHATEJbHYI0 BOPOHKY.

s oTaeseHHs UUHKA OT KoOaJbTa B JeJIMTEJIbHYIO BOPOHKY MNpH-
aumsaior 50 ma 0,02 H. pacTBOpa CONSHOH KHCJAOTBI H BCTPAXHBAIOT
10 mun. Ilpu stom AuTH30HAT LMHKA pasJjaraercs H UHHK IepeXxOoAHT
B BOIHYI0O ¢a3y B BUJAe COJSHOKHUCJON COJNIH. B opraHuyeckon ¢ase
CONEepPIKHMOr0 BOPOHKHM OCTaeTcss AUTH30HAT KobOaJgawta. [locse paccno-
€HHSl OpraHH4YeCKOH H BOJHOH (a3 MepByr INEPEHOCAT BO (DJIAKOH C
nputeprod npobkoi. OcraTku NuTH30HATAa KoOajabTa M JHTH30HA B
MOPUHH XJOPOPOPMA NPHUCOCAUHAIOT K SKCTPAKTy AUTH30HATA KOOalb-
Ta BO (JakKoHe. Bo (akoH, colepXalmuid AHTH30HAT KobaJsibTa, HO-
OapaswoT 0,0 MJI KOHLUEHTPHPOBAHHOM a30THOH KHUCJAOTHL H 0,5 MJ CO-
JISIHOM KHCJOTBI B pa3seleHuu l:1 M cMech OCTaBJAAKT HAa CYTKH Ha
CBeTY.

[Tocae BhIIe@HHS KaXKIOTO MHKPO3JeMeHTa M B JAaJibHeiilleM IpH
KOJIMYECTBEHHBIX ONpeJe/IeHHAX TILIaTeJbHO IIPOMLIBAIOT BOAHYIO a3y
XJOpPOOPMOM AJiA TOJNHOI'O YAANEHHS JHUTH30HATOB MeTaJlJIoB U3 BOJ-
HOHU (pa3Hl.

3.1.3.4. OnpeneneHue copepiKaHUA XKeje3a

)Keneso B TpexBasieHTHON dopMe, ocTaBiieecs B KoJabe nocile yna-

PHBaHHA 3¢upa, pacrsopsaior B 0,5 ma pasBedennoin 1:1 coasinoit K-
caoTe, 1o6aBasaoT 10 MJa BOAL U HarpesBaloT A0 KulieHusl. K nonayueH-
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HOMY pacTBOPY mocse ero oxjaxpaeHus pobasasiotr 5 ma 10%-Horo
pactBopa cyJabdocaJulIUJIOBOH KHCJIOTH., PacTBOp KOJNIHUYECTBEHHO Ie-
pEHOCAT B MepHBIH nuaunap. O6vem pacrsopa AoBOLAT Ao 20 MJa H
KOJIOPUMETPHUPYIOT C 3€JEeHBIM CBETO(QHJABTPOM IPOTHB BOALI B KIOBE-
Tax ¢ pabouen OJHHOU 30 MM.

3.1.3.5. OnpenelsieHHe coaepKaHH MeaH

IlonyyeHHBIH 1IpU BBIAEJEHHMHM MeAW pacTBOp JAHTH30HA Me-
Iu B XJ0podopMe NEPEeHOCAT B JEeJUTENbHYI0 BOPOHKY H H00aBJAAIOT
K HeMy ABa pa3a no 10—I15 ma soxsl. Ilpu BCTpsAXUBaAHHH COLEPIKH-
MOI'0 BOPOHKH B TedyeHHe 3—5 MHH AUTH30HAT MeldH pasJaraercs Ha
AH(peHuNKapOoaAua30H, UMEIOUWUN XKeJATYI0 OKpacky, U Meldb, KOTOpas
B BHAE COJSIHOKHUCJIOH COJIM IEPEeXOAUT B BOAHYIO ¢a3y. Boaunyio ¢aay,
COJEPIKAalIYyI0 COJSHOKHUCAVIO MelAb, OCTaBJAIOT B BOpOHKe. OpraHuue-
CKVIO (pa3y MHepeHoCAT B IAPYIYyI0 ACJHUTEJAbHYXD BOPOHKY H OBaXKJBL
npoMmeiBaT BogoH no 10—15 ma. IIpombiBHBIe BOALI HPHCOEOHHSIOT
K BOJLHOH (ha3ze B nepBOH HeJUTeJbHOH BOpoHKe. COJITHOKHCAYIO BOJ-
HyI0O a3y NpOMBIBAIOT 3—5 MJa XJdopodopma, uTOOH yIaJuUTb NPO-
AyKTbl pacnaga AuTH30HA. CoOpaHHBIA COJSIHOKUC/ABLIH pPacTBOp MeAH
B TEPMOCTOHKOM KoJsibe ynapuBaloT jgocyxa. B kojaby ¢ ocTraTkom IpH-
0aBJA10T | MJ KOHIEHTPHUPOBAHHOM Aa30THOM KHUCJOTHl, KOTOpYIO 3a-
TeM ynapuBaioT. Koaby nomemiaior B MygeabHYIO [leub H COJAepKUMOE
ee 030J410T npu Temiepatrype 500°C mo NOJHOro BLITOPAHHUA OCTATKOB
paspylieHHoro auTudoHa. O30JieHHe CUHUTAIOT 3aKOHUEHHBIM, KOraa
OCTATOK CTaHOBHTCH OeJiniM. EC/IH OCTATOK 030/14eTCd TPYIAHO, IMOB-
TOPHO A00AaBJAAIOT a30THYIO KHCJAOTY U O30JI€HHEe NPOAO0JaKaIoT.

[Iocae o30JeHHsT B KOJIOY BHOCAT 2 MJ COJSTHOH KHCJAOTHI, pasBe-
neHHor l:1, cMech moAorpeBaioT, NPOMBIBAIOT ABa pa3a 10 MJa BOILI H
KOJHUYEeCTBEHHO IEepPeHOCAT B JAeJUTeJAbHYI0 BOPOHKY. 3aTeM B JIeJH-
TeJbHYIO BOPOHKY R00aBAdIOT MATh Kamneab ammHuaka, 1 ma 1%-Horo
pacTBopa AusTHUAAUTHOKapOamarta HaTtpuss U & ma xJopodopma. [Ipn
BCTPAXUBAHHU B TeUeHHe O MHUH MeJb [IEPeXOAHUT B OpraHuuyeckyio ¢a-
3y B BHJe OHITUAAUTHOKapOaMaTHOrO KOMIJeKCa. JKCTparupoBaHUe
3—4 MJa xsnopodopma NPOBOAAT BTOpHUHO. XJsopodhopMHyIo ¢a3sy, OK-
pPalleHHYI0O B XKeJTHH HBET, CAHBAIOT B MEPHBIM LUW/IHHAP U AOBOAAT
a0 10 ma xnopodopmoMm. IlosyyeHHBIH PacCTBOpP KOJOPUMETPHPYIOT
NpH CHHeM CBeTo(UJbTPe NPOTHB XJopodopMa B KioBeTrax ¢ pabouen

nanHon 20 MM.

3.1.3.6. OnpenejeHue cogepxKaHuss HHHKA

K pacrtBopy COJIHOKHCJIOTO IMHKa, COLepxKalleMycs B JeJHTeNb-
HON BOpPOHKe, NpHOABJAIOT OAHY-ABe KallJil pacTBopa ¢deHOJPTaJeHH
M HEHTPAJJU3YIOT aMMHaKoOM, passBedeHHbiM 1:10 1o nosiBieHus ciaabo-
PO30BOTr0 OKpaluBaHUs. 3aTeM K pactBopy npubaBasior 10 ma 1%-
HOTO pacTBopa AMITHAAUTHOKApOamara Hatpusa U 3 Ma 0,04 % -Horo pa-
cTBopa auTH30Ha. CMech, BerpsxuBaroT. OOpasywolnuics AHUTH30HAT
IIHHKa NepeXOoAHUT B OPraHHYECKYIO a3y, KOTOPYIO0 NOCJe IOJHOro pac-
CJIOEHHS C BOJOH IePeHOCAT B APYIYIO AEJHTEJbHYIO BOPOHKY. DKCTpa-
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rHpOBaHHe LUMHKa pacTBOPOM AWTHU30HA NPOJAOJXKAKIT A0 TeX IOop, IO-
Ka npubasjaeHHad NOpPUUdA pacTBOpa AUTH3OHA He NepecTaHeT U3MEHATH
cBOi0 OKpacky. K co6paHHOH BO BTOPOH JHeJHTEJbHOH BOPOHKe opra-
HUueckoH ¢dasze pobasasior 25 ma 0,01 H. pacTBopa aMMHaKa H BCTPS-
XHBAWOT 2-—3 MHH IJis BBIMBbIBAHHSI HM30LITKAa OUTH30HA, KOTOPHIM IIe-
pPexXoouT B BOAHVIO (aly. BuIMbIBaHHe AHUTH30HA IIOBTOPSAKT MO TeX
nop, noxka npubaBieHHas caenyiomasa nopuus 0,01 H. pacrtBopa aM-
MHaKa Nocje BCTPAXHBAHUSA B TeyeHHe 2—3 MUH IepecTtaHeT OKpallH-
BaTbCs B xKeaTwld LuBeT. Ilpu nposepenun aTol onepaldy He claelayeT
nonyckath u3bniTka 0,01 H. pacTBopa aMMHaka, B KOTOpPOM 4YacCTHU-
HO MOXKeT DAacTBOPATHCA AUTH30HAT LIMHKA.

JUTH30HAT LIUHKA, HUMEIOLIHUH PO3OBYK OKpackKy, OCTaHETCa B Op-
raHu4yeCkod ase. MHTEHCUBHOCTb PO30BOr0 OKpAlIMBAHHA  3aBHCHT
OT KOHUEHTpaluHu LMHKA. JJUTH30HAT IHHKA NEPEHOCAT B MepHbLIH IIH-
JUHIAP U 0o0beM pacTBopa HOBOMAT XJOpodhOpMOM OO 25 MJ H KOJIO-
PHMETPUPYIOT NPHU 3eJE€HOM CBETODHJILTPE NPOTHUB XJAO0poPoOpMa B KIO-
BeTax ¢ pabouen NJIHHOH 3 MM.

3.1.3.7. Onpepenenne coaepxkaHusa Kob6aJbra

JduTtusonar kKobaJbTa INEePeHOCST B JAEJHUTEJNbHYIO BODOHKY H IIpH-
6aBasitoT K HeMy 950 Ma 0,02 H. pacTBopa coasHON KHCJIOTHL. [lpwn
BCTPSIXUBAHHH CMeCH B TededHue 10 MuH xJopodopmHass ¢dasa okpa-
IIMBAETCH B XeJATHIA LBET BCJAeACTBHe 00pa3oBaHus AHGEeHHJTHOKAP-
0onHasoHa, KOTOPHHU He CrocoOeH CBA3BIBATL KOOAJbT.

Boanyio dasy ocraBasdioT B JAeNUTEJNbHOH BOPOHKe, a OpraHuye-
CKYIO (ha3y nepeHOCAT B APYIYio AEJUTEJIbHYIO BOPOHKY U NPOMBIBAIOT
20 MJA OUAUCTUAJNUPOBAHHOH BOIbI. IIpOMBIBHYI0O BORY NPUCOEIUHAIOT
K BOIHOH (pa3e, HaXoAAUIEHCA B JCJUTENbHON BOPOHKE,

Co/ISTHOKHCABIA pacTBOp KoOanbTa OTMBIBAIOT XJ0pOMOPMOM OT oC-
TAaTKOB IPOAYKTOB OKHUCJAeHUs AuTHU30HA. Ilocsie npoMbIBaHus KHI-
KOCTb NEPEHOCAT B TEPMOCTOHKVIO KOJOy H ynapHBawT xocyxa. 3a-
TEeM K OCTaTKy H00aBJdA0T | MJ KOHIEHTPUPOBAHHOH a30THOH KHCJIO-
Tbl 4 ynapuBaioT Aocyxa. OCTATOK 0304410T B My(deJbHOH Ieuyd INpH
temnepatype 500°C. Ilocse o3oaenus B kKoaby pobasasior 0,25 ma
pacTBopa CONSIHOW KUCJOTHI B pa3BedeHHu 1:1, IBe Kamniau KOHUEHTPH-
poBaHHOH a30THOIl KUcaoTel, 10 ma Boawl, 1 ma 0,05%-Horo pacrBopa
HUTPO30-R-conu U 1 r yKcycHOKucaoro Hatpusg. CMmech Kungarar 45 c,
daTeM K Hel npubasiadoT 0,75 MJ KOHUEHTPHPOBAHHOH a30THOH KHC-
JIOTHI ¥ BHOBb KUNATAT 45 ¢. [locne oxnaxnaeHusa odbeM pacrBopa AO-
BOAAT OO 25 MJ BOAOH U KOJOPUMETPUPYIOT NIPH CHHEM CBETOQHJBLT-
pe IPOTHB KOHTpPOJs, 0OpabOTaHHOIO aHaJIOTHYHO ONbITHOH mpobe B
KioBeTax ¢ pabouenl gauHoi 50 MM.

3.1.4. Obpaborka pe3yavbraros

ColepxXauue XKeje3a, MeAH, IHHKaA U KoOaJbTa B npole CIepMbl
B MHKpOrpaMMax onpeiendrorT o rpaayHpoBOYHBIM rpadukamM, Haxo-
A 3HauyeHHe KaxKJAOro MHUKpPO3JeMeHTa II0 COOTBETCTBYIOLUEH BeJU-
YUHE ONTHYECKOHN IJIOTHOCTH.
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KoHnentpanuio MHKpoajdeMeHTra (C) B MuKporpaMmax B 100 Ma
CIIEPMBI BLIYHCASIOT 110 popMyJie

~ m-100
=—
riae m — cojaep:KaHue MHKPO3JIEMeHTa B npode, MKT;
V — o0bem cniepmbl, MJI.

3a OKOHYATEeJLHBIK PE3YJbLTAT HUCIBITAHUA TNPUHHMAIOT CpejHee
apudMeTHyecKoe pe3yabTaTOB JBYX HapaJjieJbHbIX OlpeleseHHH.

JlonyckaeMmbie pacXxoxKAeHUd MeXJIy pe3yJJbTaTaMu Napalliie/IbHbIX
onpefeseHHHl He JOJXKHBI IpeBbIIATH: MAJs1 XKejdeza U Mean — 7%,
Ias1 HHHKa — 5% u gus kobaapra — 6Y.

3.2. CiekKTpaJbHBH MeTOJX ONnpeneeHHS MHUEKPO-
3JJeMEeHTOB

MeToa NMPHMEHSIOT NPH CEPHHHBIX HCNBITAHHUAX Npo0 ClepMBHl.

CymuoCTh MeTOa 3arJIYaeTcss B HU3MEepeHHH UMHTEeHCHBHOCTH
CITIEKTPAJIbHBIX JIHHUM ONpele/gseMOro 3JeMEHTa H 3JIEMEHTa CpaBHe-
HHs1 BHYTPEHHEro cTaHjapra.

3.2.1. Obopydosarue, marepuanss. 1w peaKTussl

/15t MpoBe€HHUSI UCNIBITAHHS TIPHMEHSIOT:

cnexkTporpad keapuesbisi MCII-30;

reHepatop MI'-3;

MUkpodoroMerp MP-2 uau UPO-451;

cnexkTponpoektop I1C-18 unu ACII-1;

JEKTPOMJIUTKY C TEPMOPEryJasiTOPOM;

HITATHB JAJ5 YTOJbHBIX 3JA€KTPOAOB;

neuys MyQeJibHYIO;

npucnocobiieHre AJs 3aTOYKH 3JeKTPOJAOB;

¢OTONNAaCTHHKH ClleKTpaJbHble Tuna I wau ll;

3JIeKTPOAbl YTOJbHBIE CHIEKTPAJbHbIE YUCTHIE;

aTqaac AYTrOBHIX U HUCKPOBBIX CHEKTPOB KeJjesa;

nunetku nacrepoBckue no F'OCT 1770—74;

THIJIH KBaplieBele HAH ¢papdopoBLie;

nuHK cepHokucauid no FOCT 4174—69;

maprasel cepHokucabiii no 'OCT 4165—68;

koGanbT xaopucteil no 'OCT 4525—68;

opTookKCuxuHoAuH o FOCT 5847—62, x.u.;

HaTpHh yKcycHokuceaniit no TOCT 1999—60, x. u.;

aMMHaK BOAHBIH, OC.Y;

cepebpo asotHokucaoe nmo 'OCT 1277—75, x. u.;

HaTpuli BosibdpamoBokucabi mo 'OCT 18289—72, oc.u;

kucaory coasnyio no 'OCT 14261—69, oc. u.

3.2.2. [Io020T08KQ K UCNOITAHUIO

3.2.2.1. HlpuroroBNeHne CTaHAAPTHBIX PAaCTBOPOB MapraHia, MeIH,
HHHKA H KoOaabTa

HaBecku coneit mapranuna, Mmeau, nuaika Maccost 400 Mr u ko6aab-
Ta Maccod 40 Mr pacTBOPAIOT OTAEJBHO B KO0J6aX BMECTHMOCTBIO
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100 ma. 3arem penatot pasBedenust 1:100 — gas pacTBopoB conen
Maprauna, Meau u Kobaabra u 1:10 — gas pacrBopa coslu uuHKa. Pa-
CTBOPHI CMEHIHBAIOT B PABHEIX 00beMax.

Jligd nocTpoeHHs rpalyHpoBOYHOro rpaduka OepyT cMecb MHKpO-
3JieMeHTOB B KoJsauHuecTtBe 0,2 ma (nepBasg KOHueHTpanus), 0,4 ma
(Bropasi KoHueHTpauuda), 1,0 Ma (Tperbs KoHuUeHTpauusa) u 2,0 ma
(ueTBepTasl KOHIIEHTpAalLUs).

JlorapudMnl Konunentpauuin (lg C) NpHTOTOBJEHHBIX pPacTBOPOB
MHKpPO3JIEMEHTOB VKa3aHH B TalJHUE.
Jlorapumbl XxOHUEHTpauui
MUKPO3JeMEHTH]

nepBoh BTOpON TpeThelt YeTBEePTON
Meab —6,29 —5,99 —5,59 —5,29
Lynxk —5 34 —5,04 —4 .64 —4 .34
Maprasen —6,34 —6,04 —5,62 —5,34
KobGansT - 7,01 —6,71 —6,31 —6,01

3.2.2.2. [lpAroroBaeHne pacrBopa BHYTPEHHEro craHpapra

B xoaby BMecTHMOCTbI0 50 MJ1 HAJHBAIOT HEOOJIbIIOE KOJHUYECTBO
BoAbn ¥ jgobaBasioTr 0,5 ma 0,2%-Horo pacTBopa a30THOKHCJIOroO ce-
pe6bpa u 1 Ma 10%-Horo pacrBopa BOJbPPaMOBOKHCJIOrO HaTpH4.
CMechb pacTBOpPOB mHepeMelIHBAIOT H AOBOAAT BOLOH N0 METKH.

3.2.3. [Iposedenue ucnsiranus

3.2.3.1. Ilomelnator 1 M1 cnepMbl B TUreJb, BHICYIUHBAIOT €€ B CY-
HInJAbHOM LIKady npu TeMmneparype 105°C u 3ateM 030J410T B MYy-
¢envroli neun npu teMneparype 450—500°C. K 30/bHOMY OCaAKy B
THIVIe J00aBJAIOT 2 MJ 2 H. pacTBOpa COJSAHOM KHCJOTHL U pacTBoOp
IIOJOrpeBaloT Ha IVIUTKe A0 KuneHudA. ComepxKrMOe THUIJSL CJAHBAIOT B
HeHTpUudYXKHYI0 npobupKy npu temnepatype 450—500°C. K 30/pHOMY
OCajKy B Turje no0aBigi0T 2 MJ 2H. pacTBOpa COJAHOH KHCJIOTHL H
pPacTBOp NOAOrpeBalOT Ha INJIHTKe A0 KurneHHA. CoXepXHUMOe THIJIA
CJAUBAIOT B UEHTPHPYXKHYIO NpoOHPKY. THreJp ONOJAaCKUBAIOT TPH pa-
3a BOJOH IIO 2 MJ U IIPOMEIBHEIE BOJAHLI CJAHUBAIOT B TY XKe LHEHTPUDYK-
HYyI0 NpOoOUPKY. K CONIAHOKMCIOMY pPacTBOPy 3JeMEeHTOB HOOABJSIOT
0,5 ma 50% -Horo pacTBopa yKcycHokucaoro Hatpusd u 0,5 ma 2,5% -no-
roO pacTBOpa OPTOOKCHXHHOJIMHA, IIPHUTrOTOBJIEHHOrO0 Ha 6Y%-HOH YK-
CYCHOH KHCJIOTe., K mOJNy4eHHOH CMeCH PacTBOPOB A00AaBJSIOT HECKOJIb-
KO KamneJib KOHIEHTPUPOBAaHHOro aMMHuaka, gosoias pH cmecn go 8,0—
9,0. Tlonyuennyio cmech BuepKuBaloT 10 MHH B TepMocTaTe HJAH HA
BoAsiHOH OGaHe mnpu Temneparype 80°C u 3areM UEeHTPUDYTHDPYIOT
20 mun npu vacrore Bpallenus 2000 o6/muH.

Hentpudyrate ¢GUIbTPYIOT, CJAHUBAIOT B OOHY KOJOY M HCIOJAB3YIOT
JAJI MOCTPOEHHS IrpaAyHpPOBOUYHOIO rpaguka.

Ocagku B LUeHTPHOYXKHBIX NpoOHPKAX pacTBOPAIOT ABYMSA KaIlVIAMH
KOHIIEHTPHPOBAHHOH a30THOH KHCJOTH H gobasusior 0,25 MJa pacTBo-
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pa BHYTpeHHero cranjaapra. IlosyuyenHyio cMecb M3 UeHTPHGYKHBIX
NMpOOGHUPOK TIePEHOCST B THUIJVIM, BRICYILIMBAIOT, 4 3aTeM O30J4I0T TPH
temnepatype 450—500°C.

CoaepxUMoOe THIJIEH pacTBOPAIOT, A00aB/dsd OAHY KallJl0 KOHIEH-
TPUPOBAHHOU a30THOH KHCJIOTHl H YeThipe KAIlJIKM BOABI, H NOAOTPeBaIoT.

JI19 nocTpoeHus rpaAyHpoOBOYHOTO rpaduka B YeThipe LeHTPHPYXK-
Hble MPOOUPKH BHOCSAT 1O O MJI LieHTpHdyrata H B KaXAyi0 U3 NpPOOH-
POK H00aBJASAIOT CMeChb MHUKPO3JEMEHTOB B CJAEAYIOIIUX KOJHYECTBAX: B
nepByio npobupky BHocAT 0,2 mJa, Bo BTopyio — 0,4 MJ, B TpeTbio —
1,0 M1 u B uerBepTyio— 2,0 MJa. MHUKpPO3JEeMEHTH, COIdepKallinecs B
pacTBope, BHINAZAIOT B OCAJ0OK 32 cueT M30BITKA OPTOOKCHUXHHOJIHHA.
Buinasuiuii ocagok neHTpudyrupyor 20 MHH NPH 9acTOTe BpallleHHA
2000 06/muH, pacTBOPSIOT B KOHUEHTPUPOBAHHOH a30THOH KHCJIOTE,
N06aBJSIOT pacTBOp BHYTPEHHEro cTaHpapTa M 3areMm o6pabaThiBaiorT
TaK Xe, KakK 0CafoK, NOJYYEeHHBIH U3 NPOOL CIIEPMHI.

3.2.3.2. PacTtBopel npo6 U CTaHZapTHble PacTBOPHl MUKPO3JIEeMEH-
TOB M3 TUTIJIed HAaHOCAT INAaCTEPOBCKOM NUMNETKOM Ha TOPLEBYIO NOBepX-
HOCTb NOArOTOBJEHHBIX M nogorpeToix a0 70°C cnekTpadpHO YHCTHIX
VLOJIBHBIX 2JEKTPOLOB.

CHHUMAIOT Ha OJHY H TY Xe CIEeKTPaJbHYIO IJIACTHHKY CIEKTDH
MUKpPO3/JeMEeHTOB npod M CTaHAapPTHBIX pPacTBOpPOB, cobgamonas cieny-
I0lIMe YCAOBHS ChEMKHM: HCKpa KOHIEHCHPOBAHHAsA, CXeMa CJ0XHaf
(Bapuant 1), emkocts konaeHcatopa 0,01 mx®P, camounaykuusa 0, uc-
KpOBOH pabouyuii nMpoMeXyToK 3 MM, cuaa Ttoka 2,0—2,5 A, pasmep
neaun 0,005 MM.

Hns cnektporpadupoBaHust NIPUMEHSIOT CleKTpa/JbHble NMJIACTHHKH
Tuna | uyBcrBuTesnbHOCTBIO 6 e 'OCT u Buiepxkkon 60 c. [lnacTuH-
KU IIPOSIBJALIOT B THAPOXHUHOHOBOM NPOSIBUTEJIE.

3.2.3.3. IlpoBoasAT MAEHTH(DHUKAUHIO CIHEKTPAJNIbHBIX aHAJHUTHUYECKHX
JIUHUU onpenesigeMblX MUKPOIJEMEHTOB H 3JEMEHTOB BHYTPEHHEro
CTaHJapTa C NOMOIUBbIO CIIEKTPONPOEKTOpPa ¥ atjaca AYroBHIX U HCKpPO-
BLIX CIEKTPOB KeJje3a.

Hcnonb3yoT cieAyollde aHaJUTHYECKHe JHUHUH MHUKPO3JIEMEHTOB
J BHYTPEHHEro CTaHjaapra: aas menu — 3247, 540A, nias uHMHKa —
3345, 020A, nna maprannma — 2593, 726A, nas xobaabra — 3453,
500A, nns cepebpa — 3280, 683A u 3382, 89A, masa BoabdpamMa —
2589, 167A.

HisMepsiior Ha MHKpOodOTOMeTpe HHTEHCHBHOCTb INOYEpHEHUR aHa-
JIUTHYECKUX JIHHHH onpejenfeMbIX MHUKDPOIJEMEHTOB W JIHHHH BHYT-
pEeHHEero CTaHjaapra.

HOJas JUHVE MeOM U UHHKA BHYTPEHHHM CTAHAAPTOM ABJSETCS JIH-
Husa cepedpa ¢ JJHHOM BOJHBI COOTBeTCTBeHHO 3280, 683A u 3382,
89A; pJast JUHMI MapraHuna u kKo6GaJbTa BHYTPEHHHM CTaHAapToM CJy-
JKUT JHHHUE BoJbdpama.

GoToMeTPUPYIOT aHAJUTHYECKHE JIMHHH MEAH, IIMHKA, MapraHia H
KoGaJibTa NPHUrOTOBJIEHHBIX CTAHAAPTHBHIX pPacTBOPOB MHKPO3JEeMEHTOB
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i CTPOST AJA KaXKAOT0 MHKpPO3JEMEeHTa IpafydpOBOUYHHIM rpadukK, OT-
KJIaApiBagd nmo ocu abclmcc BeJHUYHHY JorapHdmMa KOHLEHTPdaLHH MHK-
po3jieMeHTa B COOTBETCTBHH C TaOJMIEH, a N0 OCH OpAHUHAT — COOT-
BETCTBYIOIlee A KaxXJIOW KOHUEeHTPAaUHH 3HaYeHHe pPa3HOCTH Hovep-
HEeHHH JIMHHUH ONpenelseMOro MHKPO3JeMeHTa M JHHHH 3J€MEeHTa BHYT-
DEHHero CTaHaapra.

B cayuae, ecqiy HHTEHCHBHOCTh IOYepPHEHUS JIUHHU OlpelessieMO-
TO 3JIeMeHTa MpPeBHIIaeT HHTEHCHBHOCTL IIOYEpPHEHHA JIMHHH 3/1eMEHTa
BHYTPEHHEro CTaHxapTa, pa3HOCTh INMOYEPHEHHH HMeEeT II0JOXKHTEe/Ib-
HOe 3HaueHHe U ee BeJHYHHY OTKJAALIBAIOT 110 OCH OpPAHHAT BBEPX
OT HYJIEBOH TOUKH.

Ecin MHTEHCHUBHOCTh INOYEPHEHHUS JHHHHU 3JIeMEHTa BHYTPEHHEro
CTaHAapTa IpeBHIUIAET HHTEHCUBHOCTh NOYEPHEHUS JIMHHUH Onpelend-
€MOro 3JeMeHTa, Pa3sHOCTb MOYepHEHHH UMEeT OTpPHILaTe/IbHOe 3Ha4e-
Hile ¥ ee BeJHUYHHY OTKJAaJALIBAaIOT IO OCH OPAHHAT BHHU3 OT HYJIEBOH
TOUKH. Be/MHYHHL mouepHeHHWH OTKJAaABBalOT B mnpefenax ot miawoc 1,0
no muuyc 1,0 ¢ uenon nenenus 0,1 B 1 cm.

B Takom ke macmirtabe OTKJ/AaABIBAIOT 1O OCH abOUUCC 3HAUYEHHE
JorapudMa KOHUIEHTPaUHH MHUKPO3JEMEHTOB. [ pagyupOBOUYHLIA TIpa-
bUK CTPOAT NO pe3yJbTaTaM TpeX IapajaeJbHbBIX onpeleieHui. Po-
TOMETPHUPYIOT AHAJUTHYECKHE JIMHHU MUKPO3JEMEHTOB  HCILITYEMBIX
npo0 M BHYTPEHHEro CTaHAapTa U 0 PA3HOCTHU NMOYEePHEHHH JIMHHK Ha-
XOOAT Ha TPaAyUpPOBOYHOM rpaduKe COOTBETCTBYIOILUYIO BeJUYHHY JO-
rapu@pmMma KOHLUESHTPaNH ONpeAeiseMOoro 3JeMeHTA.

3.2.4. Obpaborka pe3ysbTATOB

[lo norapugpmMy KOHUEHTpALUH ONpPEeAesaeMOro MHKpPO3JeMeHTa Bhl-
YHCJIAIOT €r0o colepxauue B npobe.

Konuentpauuno Mmukposnemernra (C) B Mukporpammax B 100 ma
CriepMbl BHIUHCSIOT 1o 1. 3.1.4.

3a OKOHUYATEJbHBEIH pe3yJabTaT HUCNBITAHUS NPHHHMAIOT CcpellHee
apudMeTHyecKoe pesyJbTaTOB ABYX lNapaJjiedbHbIX onpeneneHud. [o-
NyCKaeMble PacXoXIeHUsT MeXIYy pe3yJbTATaMH [apaJjelbHBIX OIpe-
IeJIeHHH He JOJKHbI npeBniiath 129%.

4. CMIPEAENEHME CONEPYXAHNA KETOHOBbBIX TEN B CINEPME

CoepKaHHe KETOHOBBIX TeJ B CIIEpMe ONpPeAe/AIoOT METOZAMH TIO-
JYKOJIHYECTBEHHOr0 U KOJHYECTBEHHOr0 aHaJaHu3a.

41. I[lonykKonHvuecTBEHHBH A MeTOHN oOlNpelelieHHT
CoOlepXaHHUA KETOHOBH X Teu

CyHm{HOCTb METOAA 3aKJ/I0YAETCA B MOJOXKHTEJIbHOH PeaKIHH HHUTPO-
MPYCCHAHOH NPOOBI B IPHCYTCTBHH KETOHOBLIX TeJ H BH3YaJbHOH OlleH-
Ke MHTEHCUBHOCTH OKPAalllHBAHMS.

4.1.1. Obopyodosarue u peaxrusol

119 npoBeieHHs HCIBITAHHS NIPUMEHSIOT:

npobupku no 'OCT 1770—74;

[UMETKH NaCTEePOBCKHUE;
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HATPUH HHTPOINPYCCHJ, HACHINIEHHBIH PAaCTBOP;
cyabdocanr uuaoByio kucaoty no 'OCT 4478—68, 10%-uniii BOJX-

HEIM pacTBOP;

HaTpu# ruapar okucH (Hatpui exkuit) mo 'OCT 4328-—66, 40Y%-
HbIH BOJXHBIH PacTBOp;

BOAY auctuaaupoBanuyio no 'OCT 6709—72.

4.1.2. [Iposedenue ucnovlTanus

B npobupky BHocaT 0,4 MJI LEJbHOH CnepMbl, nNpubapiIsioT TPH
kKanjaud 10%-Horo BOAHOro pacreBopa CyJbhoCaJUUUIOBON  KHCJIOTHI.
[Ipobupky BCTpAXUBAIOT, 3aTeM A00ABAAIOT OAHY KallII0 HACHIUIEHHO-
ro pactBopa HUTpompyccuia HaTpusa. IIpoOHPKY CHOBa T ATEJBHC
BCTPAXUBAIOT, NOCJE Uero OCTOPOXKHO NMacCTEPOBCKOH IHIETKOH C AJHH-
HbIM KOHIIOM noAacaauBaloT Ha AHO npobupku 0,2—0,3 ma BoaHoro pa-
cTBOpa elnkoro HaTpus. IIpH HaJAHYMKH KeTOHOBHIX Tel B CnepMe Ha
rpaHHlle CONPUKOCHOBEHHS PaCTBOPaA e€AKOro HATPHA CO CIIEPMOK B Te-
yenue 30 ¢ ob6pa3yercs OKpalleHHOEe KOJIbIO.

4.1.3. Obpaborka pe3ysbTaTos

CojaepxKaHHe KEeTOHOBBIX Te€J B NPOLEHTaX ONpelessilOT 10 HHTEH-

CHBHOCTH OKpalUMBAHHA KOJIbLA:
c/12a060-p0O30BOE H CBETJIO-MaJNHOBOE OKpauHBaHUE —

0,5-—-—1,9 - 103 % .
OKpaluWBaHye B MaJHHOBHIH 1Ber — 3,0—3; 4- 10—2%;
OKpalliluBaHHe B BHIIHEBHII nBeT — 3,5/4,9-10—39%;
OKpalliBaHUe B TeMHO-BUIIHeBHIH LBeT — OoJjee 5- 1030 kero-

HOBLIX TeEJl.

4.2. KoanndecTBeHHBH MeTOHA OnpejgejeHudg CO-
KepXaHHYI KETOHOBHB X Tell

4.2.1. Obopyodosarue u peaKTugsl

L1 npoBefieHHsA HCHBITAHUSA NPUMEHSIOT:
o00pyAOBaHUE H PEaKTHBH], YKa3aHHLIe B 1. 4.1.1;
MOJIOKO KOPOBELE.

4.9.2. Ilo0eoTo8KO K UCNBITAHLIO

HepasbaBneHHYI0 CHepMy pPasBOAAT KOPOBLUM MOJIOKOM, B KOTO-
pPOM HE€ JOJIDKHO COHEep2KaTbCsl KEeTOHOBHIX TeJ. s 2TOro roTOBAT PAK
npobupoK, coxepxkawiux no 0,4 MJa crepMH, pasBeACHHOH MOJIOKOM B
cootHoweHuu oT 1:1 po 1:10., Ilpu oOHapyxKeHHH aleToHa B crnepMme,
pa3sefeHHou 1:10, ciepmy AONMOJMHUTENBHO Pas3BOLAT JO IOJYYEHHS
OTPHULIATENbHON peaKUuH (OTCYTCTBHE CBETJIO-MAaJUHOBOI'O OKpallH-
BaHHs).

CrnepMy, pa3baB/ieHHYIO CpelaMH M COXPaHEHHYI0 IpPH NJICOBOH
TeMIepaType HWJIH B 3aMOPOXKEHHOM COCTOSIHHH, Pa3BOAAT MOJOKOM B

cooTHoIIeHusax ot 1:1 mo 1:3.

[IpucyrcTBHe KETOHOBHIX T€J B MOJIOKE ONpPedelIfIOT, KaK YKa3aHOo
B 1. 4.1.2, no6aBaas K 4 MJ MOJIOKa JAEeCATHKPATHOE KOJHUYECTBO peak-

THBOB.
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4.2.3. IIposedenue ucnoiranus

CopepKaHue KETOHOBBIX TeJ B Npo6UpKax CO ClNepMoil, pa3BeleH-
HOH MOJIOKOM, onpenensioT no m. 4.1.2. QUKCHPYIOT HOMep NpoOHPKH,
B KOTOpOH 006pa30oBaJsoch KOJbIO Clabo-po3oBoro nBera (COOTBETCT-
ByeT cogepxaHuio 0,5 10—29 KeTOHOBHX TeJ).

4.2.4. Ob6paborka pe3yabTaros

ConepxaHue KeTOHOBBIX Tead (K;) B INpolieHTaxXx BHIYHCIASIOT MO

dopmyne
KT: 0:5 ’ 10—3ﬂ11

rie [, — pa3BeieHHe CIEePMbI MOJIOKOM, IIPH KOTOPOM [OSABJSETCH
c1a00-p030BO€e OKpallHBaHHE;
0,510—3— coxmepkaHHe KETOHOBHIX TeJ NpH C/J1a60-po30BOM OKpallH-

BaguH, %.
ConepXaHHe KeTOHOBBIX Tes B ClepMme, npelBapurelbHO pa3baB-
JIEHHOH cpellaMH IJjis pa3baBjieHHs, BLIYUCAAIOT 10 Gopmyle

KT=O:5'10_—3UE1':H!
rie /[ — pa3BelleHHe ClepMbl CpellaMH.
3a OKOHYATEJbHBIH pe3yJbTaT HCIKTAHHSA NPUHHUMAIOT CpelHee
apuMeTHUYECKOe pe3yJbTaTOB ABYX mapaJlie/ibHbIX onpeneeHu. Jo-
nyCcKaeMble pacxoXKIeHHS MeXAY pe3yJbTaTaMy napaJjJsesbHbIX Ompe-
AeJIeHHH He JoJIXHBI npeBbimiath +10%.
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Hsmenenne Ne 1 T'OCT 20909.6—75 Cnepma ObikoB  Hepa3baBJieHHas. MeTOAbI
OHMOXHMHYECKHX HCCAENOBAHUM

NocranoBaennem Tocypapcreennoro komurera CCCP no crampapram ot 08.06.81
Ne 2857 CpoOK BBeJeHHSI YCTAHOBJECH
¢ 01.07.81

[lyukr 2.1.1. 3amenutp ccoaxu: I'OCT 8613—64 nwa T'OCT 8613—75, I'OCT
12487—67 na T'OCT 20292—74, TOCT 12026—66 na I'OCT 12026—76, TOCT
3118—67 ua TOCT 3118—77, TOCT 4204—66 na T'OCT 4204—77, TOCT 3765—72

na 'OCT 3765—78, I'OCT 4815—54 na I'OCT 4815—76.
[Tyuxt 2.2.2. Tpertuii a63am. 3aMeHHTL CJOBA: COOTBETCTBEHHO 2, 3, 4, O MKI»

Ha «COOTBeTcTBeHHO |, 2, 3, 4, O MKD».

[Tyukr 2.3.1. Bropor a6s3an. 3amMenutp 3Hauedne: 2—3°C Ha 2—5°C.

[Tyakr 3.1.1. 3ameuutrn cjaoBa u ccbuiku: «3¢bup  cepHokucanii no I[OCT
6265—52» Ha «3dup nerposedinnit no I'OCT 11992—66», TOCT  10165—062 Ha
IOCT 10166—79, TOCT 14261—69 na TI'OCT 14261—77, TOCT 5850—51 na
I'OCT 5850—72, TOCT 11125—73 na T'OCT 11125—78, TOCT 3760—64 na T'OCT
3760—79, I'OCT 4462—68 wa TI'OCT 4462—78, 'OCT 4165—68 na ['OCT 4165—
78, 'OCT 4205—68 na I'OCT 4205—77, TOCT 989—62 na I'OCT  989—75,

I'OCT 4478—68 na I'OCT 4478—78, 'OCT 10553—63 na I'OCT 10553—75; mocue
CJIOB «IIEPEKHCb BOAOPOIa» HUCKIIOUHTDL ciaoBa: «mo 1 OCT 10989—64v»,

(ITpodosscenue cm. cTp. 238)



(I1podorrncenue usmenenus k F'OCT 20909.6—75)

[Tyuxr 3.1.2.6. ITepsuiit a63an. 3amenuts 3Hauenme: 450°C wa 500°C.
ITyuxr 3.1.3.4, 3aMeHHUTb CJOBa: «C 3eJeHHIM CBeTO(QHJABTpOM> Ha 530 MMK.
[Tyukr 3.1.3.5. Bropoii a63an. 3ameHHTb CJOBa: «CHHEM  CBETOQHAbTpE» HA

435 MMK.
[Iyukr 3.1.3.6. Bropoit a63au. 3aMeHHTb CJOBa: «3e/JIeHOM CBeTOQHJABTPE»  Ha

S35 MMK.
[Tyukr 3.1.3.7. Tperuii ab3au. 3aMeHHTb CJIOBA: «CHHEM  CBETO(DHJbTPe» HA

420 MMK.
IIynkr 3.2.1 nocse CJOB <«NHUNETKH nNaCTepPOBCKHE» HCKJAIOUHTbL  CJOBA: «IIO

TOCT 1770—74»; nocne CN0OB <«HATPUH YKCYCHOKHC/JBIH» HCKJAIOYHTL  CJ0Ba: <«IO
[OCT 1999—60»; mnocae CJOB «THTJIH KBapleBhie HAH ¢apPopoBHE» HONONHHTH
croBaMH: «OyMary YHHBEpPCAJbHYIO, HHAHKATODHYIO®, 3aMEHHTb CChLIJIKH: [OCT
4174—69 ua I'OCT 4174—77, TOCT 4165—68 na I'OCT 4165—78, TOCT 4525—
68 na I'OCT 4525—77, T'OCT 5847—62 na I'OCT 5847—76, TOCT 18289—72
Ha TOCT 18289—78, TOCT 14261—69 ua I'OCT 14261—77.

IHynkr 4.1.1. 3amenuts ccwiixyu: I'OCT 1770—74 uwa T'OCT 10515—75, TOCT
4478—68 va I'OCT 4478—78, I'OCT 4328—66 na I'OCT 4328—77.

[Tyukr 4.1.3. Brop#t a63an. 3ameHutbh 3Hauyende: 1,9 Ha 2,9; tperuii a63au. 3a-

genmb 3HaveHusi: 3; 4 Ha 3, 4; verBepTHl ab3al. 3aMeHuUTh 3HaueHus: 3,5/4,9 Ha
5—4,9
y ys .

(UYC Ne 8 1981 r.)
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