I'pymma B59

M E XTOCYJITAPCTIBEUHHT B H CTAHIAPT
bPOHS3bI OJIOBAHHDbIE
I'OCT
Metonbl onpeneeHusa KpeMHHUS 1953.9—79

Tin bronze. Methods for the determination of silicon

OKCTY 1709

Tara ssenenna 01.01.81

HacTrosiuii cTaHaapT yCTAaHABIMBAET IKCTPAKLMOHHO-GHOTOMETPUUECKHI METO, ONPeAcTICHUS KPEM-
Hus (ot 0,001 % no 0,1 %), doTomerpnueckuii Mmeton omnpeneacHusd kpeMHusa (ot 0,01 % no 0,3 %) u

CIEKTPaIbHBIN MOJIYKOMUUYECTBEHHBIN MeTod, onpeacieHus kpeMHus (o1 (,0005 % no 0,003 %) B 0710BSIHHBIX
opoH3ax o 'OCT 5017, TOCT 614 u 'OCT 613.

(U3menennan peaakuusa, Usm. Ne 2).
1. OBIIIME TPEBOBAHHA

1.1. O0mme TtpedboBanug K MerogaMm aHamu3za — no ['OCT 25086 ¢ pgomomHenuemM mo 1. 1.1
I'OCT 1953.1.

(U3menennas pepakuusa, M3m. Ne 1, 2).

2. DKCTPAKITMOHHO-®POTOMETPUYECKHNI METO/ ONPEAEJIEHNAS KPEMHUSA
(ot 0,001 % no 0,1 %)

2.1. CYmHOCTh ME€TOOA

MeToa OCHOBAH HA O0Pa30BAHHUM KPEMHEMOJIUOICHOBOM KUCIIOTHI, SKCTPAKIIUU €€ OYTHIOBBIM CITUP-
TOM, BOCCTAHOBJICHHUH €€ B SIKCTPAKTE 10 KPEMHEMOJIUOACHOBON CHHU U U3MEPEHUU HHTCHCUBHOCTH O0Pa30-
BABILICUCI OKPACKH.

MeToaouka mpuMEeHUMA OJIS OMPEACHACHUS KPEMHHUS B MPUCYTCTBUU POChpopa, HE MPEBBILIAIOIIEM
J-KPAaTHOTO U30BITKA IO OTHOILUECHUIO K KPEMHMUIO.

22. AnmmapaTtrypa, PEakKTHUBB U pPacCcTBOPBH

pH-MmeTp.

Kucnota azotHast mo 'OCT 4461 u pazo6aBneHHast 1:2 (IMpoKUIIsTueHHAs).

Kucnora cepnast mo I'OCT 4207, paszbasinenHas 1:9.

Kucnota conanast mo 'OCT 3118 m pazoasaennas 1:1.

CMech KMCIOT: COMSHYIO KUCIOTY CMEIIUBAIOT ¢ A30THOM B COOTHOLLIEHUH 3:1.

Kwucinora propucTOBOOOPOIHAS.

Kucnora aumonnas mo F'OCT 3652, pacteop 500 r/om>.

Kucnora 6opHad, HACKILLEHHDBIA pacTBOp: 60 r GOPHOIN KMCIOTHL pacTBOPAIOT 1 AM> ropsueii BOABI U
ITOCJIE OXJIAKIACHUSA UCITOIb3YVIOT OTCTOSBILIMUCS PACTBOP.

AmMuak BoaHbli oc. u. ¥ 1o 'OCT 3760, paszdasnenusiit 1:1 u 1:100.

AmmMonuit MommGaeHoBokucasiil mo 'OCT 3765, nepexkpuctammnsoBadHblii, pactsop 100 r/om3.

U3nanue opuIUaIbLHOEe IlepeneyaTka BocnpemeHa
*
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[MepexpucTammm3anuio mpoBoagT: 250 T MOIUOIEHOBOKUCIOrO aMMOHUS pacTBopsioT B 400 cM> BOIbI
npu HarpeBaHuu 10 70—80 "C, 1o6aBIsAI0T aMMHAaK 10 SBHOIO 3aIaxa M ropsyui pacTBop QUIbTPYIOT IBa
pasa yepes OOUH M TOT XK€ IUIOTHBIN GUIbTp B cTakaH, conepxaruuii 300 cM> 3TunoBoro cnupra.

PactBop oxumaxnarot 10 10 °C 1 1a10T OTCTOSTECA B TeucHHUE 1 4. BrImaBime KpUCTauibl OT(PHUIbTPOBHI-
BAalOT HAa BOPOHKY broxHepa moa BakyyMoOM, CO30aBa€MbIM BOJOCTPYUHBIM HACOCOM. KpHCTaJUIbI ITPOMBIBAIOT
2—3 pasa TUIOBBLIM CIIUPTOM, TTOpLMAMU 1O 20— 30 cM?, BBICYILMBAIOT HA BO3AYXE.

Cnupt 3TUnoBeIi pexTudPUKoBaHHBIN Mo ['TOCT 18300.

Onoso gByxiopuctoe, pactsop 100 r/am? rotossat: 10 T aByxsopucToro ososa pactsopsioT B 100 cm?
coystHOM KUCaoThI(1:1) mpu Harpesanuu no 80—90 °C.

[MpombiBHOI pacTBOP: K 50 cM? cepHOI KUCAOTHI 100aBasgioT 1,5 cM> pacTBOpa MOIMOIEHOBOKUCIOTO
AMMOHMSI.

Kamuii-Hatpuit yrnekucisiii mo 'OCT 4332.

Hatpwuit yraekucisiii mo 'OCT 83, pactsop 50 r/om>.

Hatpuit KpeMHEKUCIBIN META.

Criupt OyTmoBsiit HopManbHBIHN o 'OCT 6006.

Kpemuust apyokuch mo 'OCT 9428.

CTaHgapTHBIE PaCTBOPHI KPEMHUS

[MpuroToBnenue n3 kpemHekucaoro Harpus: 0,5 r pacteopsior B 20 ¢cM> pacTBOpa YIIEKUCIOTO HATPHS
B IUIATHHOBOM YallKe, OXJIAXIAIOT, MTOMEILAIOT B MOJUITUICHOBEIN COCY, pa30asiaior Bonoit 1o 500 cm? u
MEPEMELLUBAIOT.

1 cm? pactBopa conepxut (0,0001 r KpemHUSL.

TouHOE coaepXaHUEe KPEMHUS YCTAHABIUBAIOT IPABUMETPUUYCCKHUM METOIOM.

IIpuroroBiaeHue U3 aByokucu kKpemMHusd: (,2143 r nmpokaneHHOM IBYOKUCH KPEMHHUS CIUIABISIOT B
IJIATHHOBOM THIJIE C 2 T KAIUS-HATPpUI YIICKHUCIOro. 117aB BeIIEIAaUYNnBAIOT BOAOM, MTEPEHOCIT B MEPHYIO
KO0y BMECTUMOCTBIO 500 ¢cM>, JOMUBAIOT 1O METKU BOIOM, MEPEMEILMBAIOT U HEMELJIEHHO MEPEHOCHT B
ITOJIMSTUJICHOBBIU COCYV/I.

1 cm? pactBopa comepxurt 00,0002 r KpeMHUS.

TouHOE coaepXaHUEe KPEMHUS YCTAHABIUBAIOT IPABUMETPUUYCCKHUM METOIOM.

23. Il poBeneHHue aHaaMu3a

2.3.1. HaBecky OpoH3bI (Tabsm. 1) moOMeEIarT B MOJHUITHICHOBBIM WIH TEJIOHOBBIM UJIH B (PTOPOILIA-
CTOBBIN CTakaH BMecTUMOCTBIO 100 cm>, noGasisoT 15—30 kanens GTopucToBOLOPOIHON KUCAOTEL, 15 cm?
CMECH KHMCIO0T, HAKPBIBAIOT MOJIUITWICHOBON WU (DTOPHUCTOILIACTOBOM KPHBILIKOW U PACTBOPAIOT HA XOJO04Y,
a 3aTeM Ha BOASHOU O0aHe npu HarpeBaHuu 10 60 °C u BblAepXUBAIOT NpHU 3TOM TeMmeparype 20—30 MuH.
3aTeM OTKPBIBAIOT KPBILIKY U AepXKaT eine 15 MuH.

[Tocne pacTBOpEHU PACTBOP OXJIAXAAKOT, 100aBaAioT 30 cM> OOPHOI KUCAOTHI, yepes 20 MUH CMECH
MEPEHOCHT Yepe3 MOJMUITHICHOBYIO BOPOHKY B MEPHYIO KOOy BMecTUMOCTHIO 100 cM>, comepxaruyro 30 cm?
OOPHOM KMCJIOTHI, JOJIUBAIOT 1O METKH BOJOM M MEPEMEIIHBAIOT. PAaCTBOp HEMEIJIEHHO MEPEHOCAT B CTAKAH, B
KOTOPOM IPOBOAWIN pacTBOpeHUE. llpeaBapurebHO yeTaHaBMBaloT pH B pacTBOpax aIMKBOTHBIX YaCTEM HA
pH-MeTpe crenyrommm o0pa3oM: B MOTUITHIEHOBBII CTAKAH BMECTUMOCTBIO 50 ¢M> ITOMEIAI0T ATMKBOTHYIO
yacTh pacTBopa (Tadiu. 1), 100aBIsgIOT BOOEI 10 00beMa ~50 ¢cM> 1 ¢ TTOMOILBIO pacTBOpa amMmMHuaka (oc. 4.)
yctaHasuBaloT pH = 1,0—1,2, 100aBasgiOT pacTBOp aMMHAaKa MO KaruidM, (PUKCHUPYS YUCIO Kaneyb, OIS -
[IUX HA OMEPALHIO.

Taonuma 1

MaccoBast noJis Macca O6beM anukBoTHOM | Macca HaBeCKM, COOTBET-
KpeMHHUA, % HABECKH, T | YaCTH pacTBopa, c¢m’| CTBYIOLIAA ATHUKBOTHOU
YaCTU pacTtBopa, T
Ot 0,001 mo 0,01 Bxiarou. 1 0 0,5
Cs. 0,01 » 0,025 » 0,5 20 0,1
» 0,025 » 0,05 » 0,5 10 0,05
» 0,05 » 0,1 » 0,25 10 0,025

ANMUKBOTHYIO 4aCTh pacTBopa (Tadi. 1) mig aHaan3a moMeIarT B ACJAUTEIbHYIO BOPOHKY BMECTUMOC-
Te10 200 cM?3, momBaroT Bonsl 10 ~50 cM? u yera”HasnusBawoT pH = 1,0—1,2, ucmone3ys npeasBapuTeIbHbIe
NaHHbIE. B pacTBOP MO KarwigM MpU MepeMEILMBAHNA JOOABIAIOT 5 CM> pacTBOpa MOIUOIEHOBOKHUCIOTO aMMO-
HUSA M OCTaBIAI0T cTOATh 10 MUH. 3ateM D00ABAAIOT 5 CM> TUMOHHOM KUCIOTHI, 10 ¢M? MPOKUMAYE HHOII
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I'oCT 1953.9—-79 C. 3

a30THOI KUCOTHI (1:2), 30 ¢cM> OYTHIIOBOTO CITUPTA M IKCTPATUPYIOT KPEMHEMOIUOIEHOBYIO TETEPOITOIMKHC -
JIOTY, OCTOPOXKHO mepeBopaunBasi BOpOHKY 30 pa3s. Ilociae pacciaoeHusT BOOHBIN CJI0M OTOPACHIBAIOT, 4 K
OPraHWYECKOMY CJIOK0 D00aBIg0T 50 CM> MPOMBIBHON XUIKOCTH W MPOMBIBAIOT, IIEPEBOPAYNBAL BOPOHKY
10—15 pa3. BooHbI C10OM OTOPACchIBAIOT, 4 OPraHHUUYECKUU MEPEHOCAT B MEPHYIO KOJIOY BMECTHMOCTBIO
50 cM?, 10GaBAAIOT OYTUIIOBBINA CIIMPT, 7—8 Kareab pacTBOpa ABYXJIOPUCTOTO OJIOBA, JOJUBAIOT 10 METKH
OYTWIOBBIM CITMPTOM M SHEPTUYHO BCTPAXUBAIOT. B TEUeHHE 5 MMH U3MEPIOT OITUUYCCKYIO ITIOTHOCTH PACTBO-
pa Ha (HPOTOITEKTPOKOTOPUMETPE C KPACHBIM CBETODUIBTPOM (A, 4 = 600—630 HM) U1K Ha CrIeKTPOPOTO-
MeTpe NMpu 635 HM B KIOBETE ¢ TOJIIMHOM mMorjaouamiiero ¢jaost 1 cM. B kauecTtBe pacTBopa CpaBHEHUS
MCIIOJB3YIOT OYyTUIOBEIN CIIUPT. OTHOBPEMEHHO YE€PE3 BCE CTAAUN AHAIN3a MPOBOAIT KOHTPOJIbHBIN ONBIT U
HAaMOCHHOE B HEM 3HAUCHHE ONTUYECKOMN IUTOTHOCTH BLIYMUTAIOT U3 3HAUCHHUS ONITHYECKOM IUTOTHOCTH MPOOHI.

2.3.2. llocmpoenue epadyuposounoeo epagpuxa

B 1191 U3 11€CTH MOMNATUIICHOBBIX, TE(PIOHOBBIX WIN (PTOPOILIACTOBBIX CTAKAHUYMKOB moMe1naior 1,0;
2,0; 3,0; 4,0; 5,0 cM> cranmaptHoro pacrsopa kpemuud (0,0001 r/om?) wim 0,5; 1,0; 1,5; 2,0 u 2,5 cm?
craHpapTHoro pacrsopa kpemuus (0,0002 r/am?). Bo Bce ctakanyuku 1o0asidioT o 15 kamneiab GToprucToBo-
TOPOIHOM KUCIOTHI, MO 7—8 ¢M? CMECH KHUCJIOT, MOMELLAIOT Ha BOAAHYIO 0aHI0, HarpeBaroT 10 60 °C u gajnee
MOCTYIMAalOT, KaK yKa3aHo B 1. 2.3.1.

AJMKBOTHAS 4aCTh PacTBOpPAa, B34Tasd HA U3MEPCHUE, I KAKIONU TOUKM I'PaayupOBOYHOrO rpadpuka
cocrasisieT 10 cM?.

B xauecTBe pacTBOpa CpaBHEHHUSA UCIIOABL3VIOT pACTBOP, HE coacpKalluil KpeMHHUs. [ paaynpoOBOUYHBIN
rpaduK CTPOUTCI U3 pacueTa €ro MacCOBOM OO B AJIMKBOTHOM 4aCTH PacTBOpPaA.

24. O0paboTKa pe3yabTaToOB

2.4.1. MaccoBy1o 1omo KpeMHUA (X) B MPOLEHTAaX BEIYUCIISIOT 1O (POPMYJIE

_ (my=my)-100
B m
e m, — Macca KpeMHUA B IIpo0e, HAWAEHHAs 110 TPaiyupOBOYHOMY IpaduKy, T;
m, — Macca KPEMHHUA B PACTBOPE KOHTPOJIILHOI'O OITbITa, HAMACHHAS 110 TPAAyHPOBOYHOMY Ipapuky, r;
m — MacCa HaBECKHU, COOTBECTCTBYIOLLIAY ATMKBOTHOM 4YaCcTHU pacTBOpa, T.
2.4.2. PacxoxXxneHus pe3yabTaTOB MapaUICAbHBIX ONPEACICHUN HE JO/DKHBI ITPEBHIIIATL 3HAYCHUN 10-
IMMyCKAEMBIX PACXOXACHHUN (d — MOKAa3aTeb CXOOUMOCTH NIPH # = 3), YKA3aHHEBIX B Ta0JI. 2.

X

2

Taonuma 2

MaccoBast AonsL KpeMHUS, % d, % D, 7% MaccoBast Aons1 KpeMHUS, % d, % D, %

Ot 0,001 mo 0,005 Bxu104. 00,0008 0,001 Or 0,05 mo 0,10 BxmI0U. 0,008 0,01
Cs. 0,005 » 0,01 » 0,001 0,001 Cs. 0,10 » 0,20 » 0,012 0,02
» 0,01 » 0,02 » 0,002 0,003 > 0,20 » 0,30 » 0,02 0,03
» 0,02 » 0,05 » 0,005 0,007

2.4.3. PacxoxXaeHUS pe3yabTaTOB aHAJIN34a, MOJYUYCHHBIX B IBYX PAa3JIUYHBIX Ja00paTOPUSIX, UIN IBYX
PE3YALTATOB AHAIHN3A, MOJYYECHHbBIX B OJHOM JA00OPATOPHHU, HO IIPU PAIUUHBIX YCIOBUAX () — MOKA3aTeNb
BOCIIPOM3BOAUMOCTH ) HE JOJDKHEI IIPEBHILIATH 3HAYCHUM, YKA3aHHBIX B Ta0JI. 2.

2.4.4. KOHTPOJIb TOUHOCTH PE3YIBTATOB aHAJIM3a MPOBOIAT MO I 0CymapCTBEHHBIM CTAHAAPTHBIM 00pas-
1IaM OJIOBSHHBIX OpOH3, BHOBb YTBEepXacHHBIM 110 ['OCT 8.315, nim meToaomM 100aBOK, B COOTBETCTBUH C
I'OCT 25086.

Pa3n. 2 (A3menennas peaakoua, M3m. Ne 2).
3. POTOMETPUYECKNU METO/I OITPEJIAEJIEHUA KPEMHUSA

3. CymmHOCThP ME€TOOA

MeToa OCHOBAH HA O0pa30BaAHHUU XKEJITON KPEMHEMOMHUOICHOBOM KUCJIOTHI U U3MEPEHHUHN OIITHUYCCKOMN
TUIOTHOCTH MOJIYYEHHOIO PacTBOpA.

322 Anmapatrypa, pPeakTHUBB U PacTBODPBH

CrekTpod@OTOMETP WU (POTOITCKTPOKOIOPUMETP.

pH-MmeTp.
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Kucnora azorHag mo 'OCT 4461, pazOasinenHada 1:2.

Kucnora ¢ropucroponopoanast mo 'OCT 10484.

Kucnora numonnag mo 'OCT 3652, pacteop 100 r/om>.

Kucnora oprodocdopnas mo 'OCT 6552, pazdoasnerHad 1:9.

Kucaota 6opHast mo 'OCT 9656, HachIILIEHHBIN pacTBOP; TOTOBIT CASAYIOIIUM 00pa3oM: OKOJIO 60 T
OOPHOM KUCIOTHI pAaCTBOPAIOT B 1 M3 ropstueil BOIEL.

Ammuak Boaubiii mo 'OCT 3760, paszbasnenustii 1:1.

Menp o I'OCT 859, mapku MO niu MOO.

Mouesuna o 'OCT 6691, pactsop 100 r/om>.

Kpucramnmmueckuit GpHoneToBbIi BOOHBINA pacTBop 1 r/oms.

CnupTt 3TUI0BBIN pekTUDUKOBAaHHBIN TexHu4eckuii mo 'OCT 18300.

AMMoHUI MonnOaeHoBoOKUCIbIHN 1o 'OCT 3765, nepekpucTayyin30BaHHbINH, CBEXEITIPUTOTOBJICHHBIN
pacteop 100 r/aM> (TepeKPUCTAIUIM3ALUIO CM. 1. 2.2).

Harpuit-kamuil yrjieKucibIn.

Kpemuusa nsyokucs mo 'OCT 9428.

CtaHpapTHBIEC pacTBOPHEI KpeMHUS. PacTBOp A; roTOBAT caeayiomumMm oopasom: (1,2143 r mpokaieHHOMN
IBYOKHUCHU KPEMHHUS CIUIABISIOT B INTATUHOBOM THIJIE C 2 T HATPUSI-KAJIMS YIJICKUCIOTO B TCUeHHUE 1 4 nipu
1100 °C. I1n1aB BBILLETAYMBAIOT BOLOM, PACTBOP MEPEHOCAT B MEPHYIO KOJI0Y BMeCTUMOCTEIO 500 cM?, 1o
METKH HAJIMBAIOT BOAOU U MEPEMEIINBAIOT. PACTBOp HEMEIEHHO MEPEHOCAT B MOJINUATUICHOBBIN COCYIL.

1 cm® pactBopa A comepxur 0,0002 r KpeMHUSL.

PactBop B; rotosar ciaenyrowmm odopaszom: 10 cMm? pacTtBopa A mepeHOCAT B MEPHYIO KOJIOY BMECTUMO-
cteio 100 cM>, pa3taBagIoT BOLOM 1O METKH U MEPEMELLIMBAIOT. PAaCTBOP HEMEIIEHHO MEPEHOCHT B MOTUITHU-
JICHOBBIN COCVII.

1 cm? pactBopa b conepxur 0,00002 r kpeMHUA.

33. IpoBegeHunue aHaaum3sa

3.3.1. HaBecky OpoH3bI Maccol 1 r moMeaT B ILTAaTUHOBBIN WIN (PTOPOILIACTOBBIN THUIC/Ib, IPUOABIIS-
ior 1 cM? dhropucToBomoponHO KUCHOTHL, 10 cM> a30THOI KHMCIOTHI, pa3daBieHHON 1:2, U HAKPBIBAIOT
IUTATUHOBOM WIH (PTOPOILIACTOBOM KPBILIKOM. PAaCTBOpEeHHE MPOBOAAT IIPH HATPEBAHUM HA BOIAHOM OaHE IMPHU
60 °C. 1o okOHYaHUM PACTBOPEHUS B TUTreab mpudasstior 10 cM> pacTBopa OOpPHOI KMCIOTH M PACTBOP
MEPEHOCAT (Uepe3 MOMMATHIEHOBYIO BOPOHKY) B MEPHYIO KO0y BMECTUMOCTEIO 100 cM>, B KOTOPYIO yXe
no6asnaeHo 20 cM? pacTBopa GOPHOIM KUCAOTHI, HOIUBAIOT BOLOM 10 METKU U TEPEMEILIMBAIOT.

20 cM> mosydeHHOro pacrsopa (rpu maccosoit gosne kpemHus ot 0,01 % no 0,07 %), 10 cm’® (nipm
mMaccoBoil none kpeMuus ot 0,07 % no 0,15 %) u 5 cm? (nmpu Mmaccosoit nose kpeMaus ot 0,15 % no 0,30 %)
MOMELLIAIOT B CTAKAH BMECTUMOCTBIO 50 CM> M HEUTPAIM3YIOT AMMHAKOM ITPU MOCTOSTHHOM MEPEMELLINBAHUH
no pH 1,0—1,2. B pactBop, umerowwmii pH 1,0—1,2, mpuGasagior 5 ¢cM> pacTBOpa MOYEBUHBI U OCTABJILIOT HA
10 MmuH, 3aTeM DOOABIAIOT 2,5 CM> pacTBOpa MOJIMOIEHOBOKHUCIOTO aMMOHUS 1 ocTasisaioT Ha 10 muH. TTocne
9TOTO BBOIAT 5 CM? pacTBOpa JTMMOHHOM KUCIOTEL, 3 ¢M> OpTOdOChHOPHOI KMCIOTHI, PACTBOP MEPEHOCHT B
MEPHVYIO KOJIOY BMECTUMOCTBIO 50 CM> M 0 METKM IOJIUBAIOT BONOi. PacTBop mepemMerinBaioT u yepes 15 MuH
U3MEPSIOT ONTHYECKYIO TDIOTHOCTh HA (POTOIIEKTPOKOJOPHUMETPE ¢ CUHUM CBETOPWIBTPOM B KIOBETE C
TOJALUMHOM IMOTMTOLIAIOIIETO CIIOS 3 WM 5 CM WIM Ha CIIEKTPOPOTOMETPE MIPHU AJIMHE BOJHBI 400 HM B KIOBETE
C TOJLLMHOM MOIJIOLIAIOLIETO CI0d 1 CM.

B KauecTBe pacTBOpa CpaBHEHHUS MCIIOJB3VIOT PACTBOP TOrO Xe& o0pasua 0¢3 100aBJACHUA pacTBOPA
MOJIMOICHOBOKHUCIOTO AMMOHUS.

M3 mosydeHHOro 3HAaUYE€HUS ONTUYCCKON ITIOTHOCTH aHAJIU3UPYEMOTO pacTBOpPa BEIUYUTAIOT 3HAYCHUE
ONTHYECKOM INIOTHOCTH KOHTPOJBHOIO OIBITA, IMPOBESACHHOTO YEpe3 BCE CTAAUN AHAJIN3A U U3MEPEHHOIO
MMPOTHB BOIHI.

(U3menennas pegakuua, U3m. Ne 1, 2).

3.3.2. Illocmpoenue epadyuposouro2o epaguka

B crakansl BMecTuMOCTBIO 110 50 em> momernaror 0; 1,0; 2,0; 4,0; 6,0 u 8,0 cm® pactBopa b kpemuus4,
pa30asisgioT BOnoil 1o 20 cM> U manee aHaJIU3 BELYT, KaK YKa3aHo B 1. 3.3.1.

34. O0padoTKa pe3yaIbTaTOB

3.4.1. MaccoBy1o goimo kpeMHHus (X) B MIPOLEHTAaX BHIUUCISIIOT MO (hopMyie

X =2L.100,
{{)
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[ne m,; — Macca KPEMHUA, HalICHHAs 110 TPafyUPOBOYHOMY IPapuKy, I;
m — HaBECKa OPOH3bI, COOTBETCTBYIOLIAA AJIMKBOTHOM YaCTH pacTBoOpa, TI.

3.4.2. PacxoxaeHus pe3yabTaTOB Mapa/UIeIbHbBIX OMPEACACHUN HE JO/KHBI IIPEBHIIIATH 3HAYCHHUH J10-
IMyCKAE€MBIX PaCXOXaeHUM (d — MOKa3aTeab CXOOUMOCTH IPHU # = 3), YKa3aHHBIX B TA0JI. 2.

(U3menennan penakuusa, Usm. Ne 2).

3.4.3. PacxoxXaeHus pe3yabTaTOB aHa/IN3a, IMMOJYUYEHHBIX B IBYX PAa3JIUYHBIX JIA0OPATOPUSIX, WIH JIBYX
PE3YJIbTATOB, IMOJIYYCHHBIX B OJHOM JA00OPpaTOPHH, HO IIPH PA3JIMUHBIX YCIOBHIX () — MMOKa3aTeab BOCIIPOU3-
BOIMMOCTH ), HE JOJ/DKHBI MPEBBILIAT 3HAYCHUM, YKA3aHHBIX B TA0J. 2.

3.4.4. KOHTPO/Ib TOUHOCTH PE3YIBTATOB AHAINU3A IIPOBOIAT IO I'0CyTapCTBEHHBIM CTaHAAPTHBIM 00pas-
1IaM OJIOBSIHHBIX OpOH3, BHOBb YTBepXIAcHHBIM MO 'OCT 8.315, mnn MeTonoM 100aBOK, B COOTBETCTBHM C

"OCT 25086.
3.4.3, 3.4.4. (Bsenennl nonoaautebHo, M3m. Ne 2).

4. TIOJYKOJMYECTBEHHBIN CIEKTPAJIBHBIN METO/I ONIPEJAEJEHUSA KPEMHUS

41. CYIIHOCTh METOMA

ITpo6sl i CO maccoii (0,50+0,05) r moaepraloT npeaBapuTeIbHOMY OKMCICHHUIO pacIlIaBJICHUEM Ha
KATOIE OYTH MOCTOSHHOIO TOKa B aTMOC(epe KUCIOPOaaA.

OKMCAeHHBIN 00pa3el MOMEIIAIOT HAa TPAPHUTOBYIO MOACTABKY M MEXIY HUM U ITOJACTABHBIM SJICKTPO-
OIOM M3 YMCTOM MEAW WIM VIJIA BO30YVXIAIOT AYIy MOCTOSTHHOIO TOKa. CHekTp Ayru (poTorpadHupyloT C
MOMOILBIO CIIEKTpOorpada, U3MEPSIIOT UHTCHCUBHOCTH AHAJIMTUYECKHUX JUHUHN M (DOHA U MO METOLY «TPEX
ATATOHOB» HAXOIAT KOHLCHTPALUIO KpEMHHUA. ECiIN IMHUSA aHAIM3UPYEMOI'O DJIEMEHTA B IIPOOE OTCYTCTBYET
WJIN 3HAUYUTEIbHO C1adee M0 MHTEHCUBHOCTH JIMHUHU B CTAHAAPTHOM 00pa3iie, OLICHKA KOHLICHTPALUHU KPEM -
HUS MPOBOIUTCA MOJIYKOJIUYECTBEHHO.

42. AnmapaTtypa, PEaAaKTHUBB MU pPacTBOpPH

Cnexrporpad UCII-22.

M CTOYHHMK MOCTOSIHHOTO TOKA IJIS MATAHUA AYTH, 00ccrneunBaolnii HanpsokeHue 200—400 B u cuny
ToKa 10 10 A.

YCTpoCTBO 111 BBICOKOYACTOTHOIO MOMKXUTAHUSA AYTH MOCTOSHHOIO TOKA OT reHepaTopa JIOO0U CUCTE -
mel (I1C-39, I, UT).

MuxkpodoToMeTp, MpeaAHAZHAYCHHBIHN IS U3MEPEHUS ONNTUUYCCKUX ITIOTHOCTEU CIIEKTPAIbHBIX JIMHUH U
(poHa.

Ilpecc MacCHAHBIN, THAPABIMYCCKHUNA WIM JIIOOOM APYrom, 00€CeUMBAOLIUN YCUINE MO LITOKY B
1,5—2 r ¢ mpecc-0yMarom, o0ecneunBaloIIei ITOJIVUCHHUE MTPECCOBAHHBIX TA0OIETOK U3 METAIUTMYECKOMN CTPYK-
KU guaMmeTpoM 5—7 mMm u Maccoi (0,50+0,05) r.

DNEKTPOABI-TIOACTABKU rpadpuTOBBIE AUAMETPOM 8— 10 MM.

DnekTpoabl 3 Meau Mapku MOO wiu u3 yoig mapku OCY B BUAe NMPYTKOB AUAMETPOM 6—7 MM,
3aTOYCHHBIC Ha MOJyCPepy, WU YCEUSHHBIU KOHYC € IUIOINAAR0 auameTpoMm 1,5—1,7 mm.

[1pucrocoOseHue I 3aTOYKHU YTOJIbHBIX WJIM MEOHBIX JJCKTPOOOB, HAMPpUMEP CTAHOK MOJAC/HU
KI1I-35.

KucnopogHasa kamepa 1ja okuciacHusa CO u npo0O.

bayioH ¢ KMCa0opoaoM, CHAOXXKEHHBIN PEAYKTOPOM.

IInmacTuHKM cnekTporpadpudeckue tTMmna 1 miam 2 4yBCTBUTEABHOCTRIO (,5—5 en. MoHOXpoMaTHUeCKAas
qyBCTBUTEIbHOCTh 10—60 ex.

DJIEKTPOIUINTKA WIN TIeCUaHas OaHs.

Becrhl anamurnueckue Ha 200 1 ¢ pasHoBecamu Tuna AJ1B-200 u gp.

brokcel i M Gap@opoBbIE A1 XPaHEHUST OKUCICHHBIX TA0JIETOK.

IlvH1ETHI 114 3aXBaTBIBAHUA TA0JCTOK.

Konmayku CTeK/ISTHHBIE WIN IUIACTMACCOBBIC /1 3aLMUTHI OT MbUIH 3aTOYECHHBIX JICKTPOI0B.

Maruur Tnma MBM-63.

CeKyHIOMEDP WIH PEIE BPEMECHH.

Kucnora azotHast mo 'OCT 4461, pa3zbasiennas 1:1.

CrmupTt >TH0BbIN pekTudukoBaHHbli 1o 'OCT 18300.

Meton (mapa-mMeTHIaMHHOMEHOJICYIb(AT).

I'mopoxuHoH (mapaguokcuoeHson) mo 'OCT 19627.
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Hatpuii cepaucrokucabiii mo N'OCT 195.

Hatpuit yrnekucasit mo 'OCT 83.

Kamit opomucTteiii mo 'OCT 4160.

HaTtpuit cepHOBAaTUCTOKHUCIIBIN KpUCTALIMUECKUN (THOCYIbdaT) mo 'OCT 244,

Kucinora ykcycHag o I'OCT 61.

[IposgBuTesp A INIACTUHOK CHEKTPpadAbHbBIX THHA 1, 2 1 «MUKpPO» TOTOBAT CMEILMBAHUEM PABHBIX
00BbeMOB pacTBOpOB | U 2 iepes MpUMEHECHHUEM.

PactBop 1: 2,5 r meTonma, 12 r rugpoxumHoHa u 100 r HATpUsT CEPHUCTOKUCIOTO pPacCTBOPSIOT B
500—700 cm? BOABI M JOMUBAIOT BOLOM 10 1 M.

Pacteop 2: 100 r yraekucaoro Hatpud U 7 r OpoMuUCTOro Kanusa pacteopaior B S00—700 cm> Boabl U
noauBaioT 10 1 cMm>.

JlonmyckaeTcs MpUMEHEHUE U APYTUX KOHTPACTHBIX ITPOSIBUTEIICH.

dukcaxublii pacteop: 300 r Tuocynbdara HATPUA, 25 T CEPHUCTOKUCIOTO HATPUSL U § CM> YKCYCHOM
KUCIOTBI PACTBOPSIOT B | AM? TUCTWIZIMPOBAHHOM BOIBL.

43. IloanroToBKa K aHaAanlu3y

ITpoOy u CO B Buae tTadbnetok maccoi (0,5+0,05) r tmameTpomM 5—7 MM M BBICOTON 2 MM BBITAYMBAIOT
HA TOKAPHOM CTaHKE.

[TpoOBI MOTYT OBITH CIPECCOBAHEBI U3 CTPYXKKH. CTPYXKKY NPEeABAPUTEIBHO OTMArHUYUBAIOT. 3aTEM CTPYKKY
u CO B BUOe TAaOJMETOK OUMILAIOT OT MOBEPXHOCTHBIX 3arpsi3HEHUN — TPaBJICHHUEM B a30THOM KHUCIOTE.
Ctpyxky ¥ TadbneTku CO nmpoMbIBAIOT B IMCTWIIMPOBAHHOM BoAe U cyuiatT. IIpu npeccoBaHum TadIeTOK U3
CTPYKKHU MATPHUILY MU IIYAHCOH TILATEJABHO OUMILAIOT OT OCTATKOB PaHEE MPECCOBAHHOM MPOOLI (IIPOMBIBAIOT
BOJOU U MPOTHPAIOT CIIUPTOM ). IIpHTOTOBIIAIOT HE MEeHee ABYX Ta0aeTOK nmpod u CO.

[IpoBonsat okuciaeHue CO u mpod B KUCTOPOIHON KaMepe: BCE ACTAIN KUCIOPOIHON KaMephl U TpadpH-
TOBBIC MOACTABKHU 111 Mpo0 1 CO OuMIIAOT OT OKUCAOB Meau. 110BOpOTHBIN CTOJMK YKPEIUISIOT B HIZKHEM
ICKTpOICpXaTeae KaMephbl. Bo H30€XaHHE B3AaMMHOTIO 3arpsa3HEHHSA 00pa3LoB HA Ipa(PUTOBLIC IMOACTABKH
MMOBOPOTHOI'O CTOJMKA IMMOMENIAIOT TAOJETKH OOHOIO COCTABA.

B BepxHEM aepxaTesic YKpEIUIIOT MOACTABHOM JICKTPOI, U3 MEAH, pa00UMi KOHELL KOTOPOro 3aTOUCH Ha
YCEUCHHBIM KOHYC C YIJIOM IIPU BEPILIUHE 45° M IIomaakon auamerpoMm 1,5—1,7 MM, WM 3aTOYCHHBIN HA
nojrychepy. MeXaIeKTpOaAHBIM MPOMEXKYTOK YCTAaHABIUBAKOT 1,5—2 MM, TabneTka CiyXUT KaTogOM OYIU
MOCTOSHHOIO TOKa, CWJIy TOKAa yCcTaHaBauBalwT 6 A. Bo3nyx M3 KaMepbl BBITECHSIOT, MPOIYCKas CXaTbIH
KUCI0pO yepe3 KaMmepy B TeucHue 30 ¢. Ilpu okucneHnu TabIeTOK JaBJICHUE KHUCIOPOAa B KaMepe MOIISPKU-
BalOT HECKOJIbKO BBIIIIE aTMOCPEepHOro. TadaeTka moa JaBJICHUEM AVIM B TCUCHUE 3—8 ¢ pacCIUIaBISICTCA U
MMPEBPALLACTCS B KAIUIIO PACIUIABJICHHDBIX OKHUCIOB. TOK BBIKIIOUAIOT U MOABOAAT K MOJACTABHOMY DJICKTPOAY
CIICAYIOLILYIO TAa0JIETKY.

44. IllpoBeaecHHUEe aHaJIMU3a

TOpLOBYIO 4ACTH IPAPHUTOBLIX JCKTPOIOB I YAAICHUSA MOBEPXHOCTHHIX 3ArPSI3HECHUN MPOKAJIUBAIOT B
ayre MOCTOSSHHOrO ToKa B TeueHue 20 ¢ mpu 6—10 A, BK/II04ast 37IEKTPOA-MOACTABKY B KaueCTBE aHOAA JIYTH.

[loaroroBieHHbBIE K aHAIN3Y MpoObl U1 CO MOMEIIAIOT HA NPOKAJICHHBIE TpaPUTOBBIC MOACTABKU. B
KAuyeCTBE MOACTABOUYHOTO 3JICKTPOIA MPUMEHIIOT MEAHbBIC CTCPXKHU WU VIJIN.

JI1s onpeneseHusT MacCOBOM JOJIU KPEMHUS IpaPUTOBYIO IMOACTABKY BKJIKOUYAIOT B KAUECTBE KAaTOIAa
IYTH MOCTOSHHOTO TOKA. J1OMyCKaeTCd UCITOMb30BAHUE KOPOJIbKA MOCJIE CheMKH HA aHOAe. Hadano 3kcno3u-
LIUU OTCUMUTHIBAIOT IIOCJIE MEPEX0AA KAaTOAHOrO IIITHA AYTH HA PACIUIABICHHYIO YaCTh KOPOJIbKA.

YcaoBus ChbeMKHU CIEKTPOrpaMMBbL: LIUPHUHA LIeau criekTporpada — (0,012 MM; OCBEILIEHHUE 1LETU C
IMOMOILBIO TPEXJIIMH30BOIO KOHACHCOPA; AHadparMa Ha CpeaHe JUH3€ KOHACHCOPAa — 5 MM IYTOBOM ITPOME-
XYTOK — 3 MM, ciiia Toka — 6—8 A; ooxur — 20 ¢; Bpemd 3kcrozumun — 60—90 c.

MDOTOITACTUHKY MPOSABIIOT B 3aBUCUMOCTH OT UX THUIIA B COOTBETCTBYIOLLEM MPOSIBUTENE MPH TEMITIEPA-
Type 18—20 °C B TeueHue 3—5 muH. Ilocae mMpoMBIBKU TUIACTUHOK B MPOTOYHON BOAEC UX (PUKCHUPYIOT B
(PMKCaXXHOM pacTBOPE, MPOMBIBAIOT B MPOTOYHOM BOJIE U BBICYIIIUBAIOT.

45.00padboTKa pe3yaIbTaTOB

4.5.1. OnTnueckue IIOTHOCTH AHAJIUTUYCCKUX JIUHUNA U BHYTPECHHUX CTAHIAPTOB B CIICKTPOrpaMMax
M3MEPSIOT ¢ MOMOILIBIO MUKpOdoToMeTpa. HInpuHa mem gporoaremenTa coctasasaet (,10—0,25 mM; mmmpuHa
[IESJIN MEKAY 3€JICHBIMH IICUKAMU, U3MepAeMast Ha 3KpaHe neped poTodaeMeHTOM, cocTaBisaeT (0,3—1,0 M.

N Ccnoab3y10T aHAJIMTHYECKYIO THHUIO KpeMHUS 288,158 HM 1 MUHMMAJIbHOE 3HAUYEHHUE ONTHYCCKOM
IUIOTHOCTH (POHA, U3MEPIEMOE PAAOM C JUHUEN CO CTOPOHBI 00JIC€ KOPOTKHUX BOJIH.
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I'panynpoBoUHBIEC TPAPUKH CTPOIT B KOOPANHATAX:

lg i; lgC

Yyer poHa (nepexom o1 AS, Ig = ﬁ—“) nmpoBoaAT nmo Tadauue (I'OCT 9717.3).
i

OCHOBHOM METOJ OJII MOCTPOCHUS TPAPHUKOB — METOJ, «TPEX ITAJIOHOB»). IIpn OTCYTCTBMM JIMHHU
KPEMHHA B IIPOOE WIH, €CJAHU OHA 3HAUUTEABHO C1a0ee M0 HHTCHCUBHOCTH JIMHUM B CTAHJAPTHOM O0pas3lie ¢
MHHHUMAJIbHBIM COACPXKAHUEM KPEMHHUSA, OLICHKA MPOBOIUTCS MOJIYKOIUMYECCTBEHHO, AS — pPa3HOCTh MMOYEPHE-
HUH MEXIY JIMHUEH KPEMHHS U POHOM (AS = S roOp)
lgC — norapudpM KOHLUEHTPALHHU KPEMHHUS B CTAHIAPTHOM O0paslie.

MaccoBy10 J0/MI0 KPEMHUSA HAXOIAT IO I'PAAYUPOBOYHOMY I'Pa(PUKY.

4.5.2 PacxoxXageHHUsT pPe3yaIbTaTOB MAapPAUICIAbHBIX OIpeacacHUN (d — mokasarejab CXOOUMOCTU IMpHU
n=3) He pomxHbl mnpesBbimath ~0,0003 % npu maccosoit moie kpeMHuss ot (0,0005 % no 0,001 % wm
~(},0008 % nipu maccosoii nose kpemHus ot (3,001 % no 0,003 %.

4.5.3. PacxoxXneHHUS pe3yJIbTaTOB aHAJIN3a, MOJYUYCHHBIX B IBYX Pa3JIMYHBIX JIA00OPATOPUSIX, WIH JIBYX
PE3YJIBTATOB AHAIN3A, MMOJAYUYESHHBIX B OAHOM JA00PATOPHUH, HO IIPHU PAJIUYHBIX YCIOBUIX ([ — mMOKa3aTeab
BOCIIPOM3BOIUMOCTH), He HOJKHBI npeBbitnath ~0,0004 % npu maccosoit none kpemuust ot 0,0005 % no
0,001 % n ~0,001 % mpu maccosoi goine kpemuust ot 0,001 % no 0,003 %.

4.5.4. KOHTPOJIb TOUHOCTH pe3yabTaTOB aHau3a (nmoaykoanuectseHHO) npoBoasaT mo I'CO 1516—79
(M246x) onoBsHHO-LIMHKOBOM OpoH3e wiu 1o COII 2186—86 Tnna ooBIHHO-IIMHKOBOM OpoH3bI (M246X).

Pa3n. 4. (Beenennl nonoaaurebHO, M3m. Ne 2).
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NHOOPMAIIMOHHDLIE JTAHHBIE
1. PASPABOTAH U BHECEH Munucrepcrsom nsetHou Metamnypruu CCCP

2. VTBEPXKJIEH U BBEJEH B JIEUCTBUE Ilocranosiaennem Locynapcreennoro komurera CCCP mo

crangaptam ot 10.10.79 Ne 3899

3. Crangapt noanoctoio coorsercrByeT CT CHB 1539—79

4. BBAMEH I'OCT 1953.9—74

5. CCbUIOYHBIE HOPMATUBHO-TEXHUYECKHUE N1OKYMEHTDI

O603Hauenne HTI, Ha Howmep pasnena, ObosHauenne HI/, Ha Homep pasznmena,
KOTOPBIN JAHBI CCBUIKH ITyHKTA, IMOAIMYHKTA KOTOPBIN JAaHbl CCBLTKH [IVHKTA, MOAIYHKTA
['OCT 8.315—97 244, 344 ['OCT 4207—75 2.2
['OCT 61—75 4.2 ['OCT 4332—76 2.2
['OCT 83—79 2.2 ['OCT 446177 2.2, 3.1, 4.2
['OCT 195—77 4.2 [OCT 5017—74 BBOOHAg 4acCThb
['OCT 244—76 4.2 ['OCT 6006—78 2.2
['OCT 613—79 BBomgHag 4acThb ['OCT 6552—8&0 3.2
['OCT 614—97 BBomHag yacTh ['OCT 6691—77 2.2, 3.2
['OCT 859—2001 3.2 [ OCT 9428—73 2.2, 3.2
['OCT 1933.1—-79 1.1 ['OCT 9656—75 3.2
['OCT 3118—77 2.2 [OCT 10484—78 2.2, 3.2
['OCT 3652—69 2.2, 3.2 [OCT 18300—87 2.2, 3.2, 4.2
['OCT 3760—79 2.2, 3.2 ['OCT 19627—74 4.)
['OCT 3765—78 2.2, 3.2 ['OCT 25086—87 1.1,2.4.4, 3.4.4
[OCT 4160—74 4.2

6. Orpanuyenue CPoOKa JeHCTBUA CHATO MO NPOTOKOAY Ne 5—94 MexrocyzapcTsennoro Cosera nmo cranaap-

TH3aI|H, MeTpoJiorum | ceprudpuxamn (MYC 11-12—94)

7. U3JJAHUE ¢ Usmenenmavu Ne 1, 2, yrBepxaennbiva B (pespane 1983 r., asrycre 1990 r. (MYC

6—83, 11-90)

74




