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TOCYJTAPCTBEHHBINA CTAHJAPT POCCHUMNCKON OEJNEPAIIUU

DMAIHA CUJIMKATHBIE (DPUTTHI)
MeTtoasl aHaIH3a

Silicate enamels (frits). Methods of analysis

Mara seegenna  2002—01—01

1 Od6nacTh npuMeHeHHAS

HacTosammiii cTaHmapT pacipocTpaHIeTCd Ha CIIHKATHRIE TPYHTOBHIE, TOKPOBHEIE M BOPTOBHE SMa-

mH ((BPHTTEI), IPCTHASHAYCHHEIC T HAHCCCHHMS HA MOBCPXHOCTE XO3AHCTBCHHON TTOCYIH, H YCTAHABIIH-
BAST METOIK MX AHATH3A.

2 HopMaTHBHBIE CCHLUIKH

B HacroguieM craHIapTe HCIOJIb30BAHbL CCHIIKH HA CACIYIONINE CTAHIAPTHL
TI'OCT 8.234—77 T'ocynapcTBeHHAs CUCTeMa oOecie e HHI ¢IHHCTBA H3MePeHHH. Mephl BMECTHMOC-

TH CTeKTIHHEIE. MeTonn 1 CpEOCTBa MOBEPKH

TOCT 8.315—97 TI'ocynapcTBeHHAs cHcTeMa o0eclieueHHd eTMHCTBA HaMepeHrH. CTaHmapTHEIE 06-

pasnkbl COCTaBa | CBOWCTB BCIICCTB K MAaTCPHAIOB. OCHOBHEIC TTOJIOKCHHS

TI'OCT 61—75 Kucnota ykcycHas. TeXHHIeCcKHe YCIOBHAS

I'OCT 83—79 Harpuii yrieKHcIbii. TeXHA9eCKHe YCIoBHS

TI'OCT 199—78 Hatpuit YKCYCHOKHCIEIE 3-BOTHEIA. TCXHHYCCKHE YCIOBHS

I'OCT 849—97 Hukenb mepBHYHEBIH. TeXHIYeCKHE YCIIOBHS

T'OCT 859—2001 Mean. Mapkn

T'OCT 1277—75 Cepebpo a30THOKHCIOE. TeXHHIeCKHE YCIOBHA

T'OCT 1381—73 ¥Yporponun TexHmIecKail. TeXxHMIeCKHe YCIOBHS

IOCT 1770—74 Ilocyna mepHas naboparopHasd cTekngHHad. IIHIHHIPH, MeH3YPKH, KOIOH, IIpo-

OupkH. O0IIHE TEXHHUYECCKHE YCI0BHA

I'OCT 3118—77 Kucnora congiad. TexHHYeCKHE YCIOBHS

I'OCT 3640—94 Linak. TexAamaeckue ycIoBHA

TI'OCT 3760—79 AMMuak BOTHBI. TeXHUIeCKHE YCTIOBHS

I'OCT 3765—78 AMMOHHH MOJIMOIcHOBOKHCIBIH. TeXHHYeCKHE YCIIOBHSA

T'OCT 3770—75 AMMonmMii yriaeKHCIBIH. TeXxHuaecKne yeIoBasS

TI'OCT 3773—72 AMMOHMI xn0pHCThIA. TexHruYeCcKHe yCIOBHS

TOCT 4147—74 XKenezo (II1) xmopun 6-pogHbi. TeXHUIEeCKHE YCIOBUS

I'OCT 4158—80 bapwmii yrinekucapiii. TexHuueckne yoiosug

I'oCT 4165—78 Menp (I1) cepHokncnag S-BogHad. TeXHHICCKHUC YCIOBHI
I'OCT 4198—75 Kanuit (hochOpHOKHCIEII oqHO3aMe e HARI. TeXHI9ecKne yCnoBHS
TI'OCT 4199—76 Harpwmii TerpabopHOKHCALI 10-BogHbmi. TeXHMIeCKHE YCIOBHA

Wzaanue opunuaisuoe
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T'OCT 4204—77 Kucnora cepHasd. TeXHHMIECKHE YCIOBHIS

I'OCT 4220—75 Kanui IByXpoMOBOKHCIIBIH. TeXHMYeCKHS YCI0BHS

I'OCT 4221—76 Kanuii yraexkucubiil. TexHUYeCKe YeI0BHS

T'OCT 4233—77 Harpuii x10pucThIi. TeXHUYCCKHUE YCITOBUS

T'OCT 4234—77 Kannit xnopucteiil. TexHdecKHe yCIOBHI

I'OCT 4328—77 Hatpug ruapookHck. TexHHYeCKHE YCA0BHS

TI'OCT 4331—78 Huxkens okuck yepHasd. TeXHITIECKHE YCIIOBHS

TI'OCT 4332—76 Kanuii yraeKHCIbIi — HATPUA VIZIEKUCIBIHA. TeXHIIecKie YCIoBIsS

I'OCT 4461 —77 Kucnora a3oTHad, TexXHHICCKHIE YCIOBHA

I'OCT 4463—76 Harpuii dropHcrelii. TeXHUYSCKHE YCIO0BHL

I'OCT 4467—79 Kobamer (11, I11) okcua. TexHHIccKHAS YCIOBHA

I'OCT 4478—78 Kucnora cyvapocanniwiopad 2-sonHad. Texiuueckue yeiiopus

I'OCT 4526—75 Marnuii okcuz, TexHudecKue yeaoBHg

I'OCT 4530—76 Kanbuuit yrinekuciabii. TeXHUYeCKHE YCIOBHS

T'OCT 5457—75 AnleTHIIeH pacTBOPEHHBIN 1 ra3000pas3HEI TeXHMIeCKHH. TeXHTecKne yCIOBHA

T'OCT 5712—78 AMMOHHTH 1IaBENeBOKHCIBIN 1-BogHBIi. TeXxHruieckie yeIoBHs

I'OCT 5817—77 Kucnora punnad. Texmyeckue yeiaoBHs

TI'OCT 5823—78 1IMHK YKCYCHOKHCIHIH 2-BogHbI. TeXHIIeCcKHe YCIOBHT

T'OCT 5828—77 HuMeTHITTHOKCHM. TeXHHICCKHC YCIOBHA

I'OCT 5839—77 Harpmii miaBelicBOKHCIRIN. TeXHMdecKne yeaoBag

I'OCT 5845—79 Kamnit-HaTpwii BEHHOKHCIEIH 4-BOOHBIA. TeXHHYeCKHE YCIOBHS

TOCT 6259—75 I'muniepuH. TexHUIeCKHe YCIOBHSI

T'OCT 6344—73 TuomoueBHHA. TeXHHIeCKIE YCIIOBHST

TI'OCT 6552—80 Kucnora optodocdopHas. TexHIICCKIE YCIOBHI

I'OCT 6563—75 W3genng TexHN4YecKue U3 G/IaropoIHblX MSTAUIOB B CIvIaBoB. TexHuaecKue yeiaoBus

TI'OCT 6709—72 Bona nucTHIIHpoBaHHAS. TeXHHIECKNE YCIIOBHS

I'OCT 7172—76 Kannii nHpoCepHOKHCIILII

I'OCT 9428—73 Kpemuwuii (1V) okcun. TexHudaeckue yeIoBHs

I'OCT 9656—75 Kucnota 6opHas. TexHHdecKHe YCAOBHS

T'OCT 10484—78 Kwucnora dropuctopogoporHas. TeXHITIeCKHe YCI0BHS

T'OCT 10652—73 Comb nuHaTpHeBas >THACHIHAMHAH-N, N, N, N “TeTpayKcycHOH KHCIOTH 2-BOTHAS
(TprnoH Bb). TexHIIecKue YCIOBUS

T'OCT 10929—76 Bomopora nepokcHI. TeXHIIeCKHe YCTIOBHI

TI'OCT 11293—89 XKenarun. TexHA9eCKHE YCIIOBAS

I'OCT 18300—87 CupT 3THIOBBIH peKTHOUKOBAHHBI TeXHHYCCKHH. TeXHIYeCKIe yoIoBHS

I'OCT 19522—74 AMMOHMHA PONAHHUCTRIA TeXHAYCCKHIL. TeXHMIeCKHE YCIOBHS

T'OCT 20478—73 AMMOHHIT HAICepHOKNCTLIA. TexHIaecKie yCIIoBHsT

I'OCT 20490—75 Kanuit MapralioBoKHCAEIA. TeXHAYeCKHE YCIOBHAL

I'OCT 22280—76 HaTpwii THMOHHOKHCLIH 5,5-BOTHBIN. TeXHIMIeCKHE YCIIOBII

T'OCT 24104—88 Becnl madopaTopHEIE 0011IeT0 HAa3HAYEHII B 00pasrioBkie. O61II1e TEXHHIECKHE YCIIO-
BHusST*

I'OCT 24363—80 Kanus ruapookuch. Texmmyeckue yeiaoBus

I'OCT 24405—80 Dyvann ciwHKaTHEIE ((GpHATTH). TeXHHICCKHAES YCIOBHA

IOCT 29169—91 (MCO 648—77) Ilocyna naboparopHas cTeKnsHHag. TInneTki ¢ omHOH OTMETKOR

TOCT 29227—91 (MCO 835-1—81) Ilocyna naboparopHas cTeKnsHHaA. [TUTeTKY TpaTyupoBaHHEE.
Yacte 1. O61mme TpeboBaHns

TOCT 29251—91 (MCO 385-1—84) Tlocyna madoparopHag cTeknsHHas. boperkn. Yacte 1. Od1mme
TpeOOBAHHA

3 Odmme TpedoBaHUA

3.1 AHanmM3 SMalH IpoBONAT Ha mabopaTopHoi npode, orobpannoii mo T'OCT 24405. TIpoby roTossar
B BHIE TMOPOIIKA pasMepoM JacTHIT He Gomee (0,16 MM, BHICYIIEHHOTO TIpH TeMmepatrype 105—110 °C B
TeueHne 1 1. 7 cIeKTpaabHOTO aHANMH3A TIposy H3MENBIAoT H0 pasMepa JacTril He Gomee 0,04 m.

* C 1 wrons 2002 r. geenen 8 neifctere NOCT 24104—2001 «Bechr naboparoprsie. Q6Iinue TeXAHYECKe TpedboBa-
HHSA» .
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3.2 JlaGoparopHag MepHad nocyaa u npudopel — no I'OCT 1770, I'OCT 29169, I'OCT 29227 n 'OCT
29251. JlonyckaeTca IpuMecHEHHE MepHOI ITocyikl, nopepeHHoi mo I'OCT 8.234. I1natuHoBag mocyma — 1o
I'OCT 6563.

3.3 IlpaMeHgeMbIe peakTHBEL JOIKHEI HMETh CTEIICHDb YHCTOTH HE HIDKS, 9eM 9. II. a.

CTaHgapTHBIC PACTBOPE TOTOBAT H3 PCAKTHBOB KBAMHMHKAIIHHA HE HIDKC X. 9. (XMMHYCCKH YHCTHIC)
WIH M3 METAINIOB C MAacCOBOH moneil OCHOBHOIO 2JIcMcHTa He HIDkKe 99,9 %.

3.4 ]I npAroToBIeHMA BOIHBIX PACTBOPOB H IPOBEICHIS AHATH3A IIPHMSHIIOT TUCTHUTHPOBAHHYIO
pomgy 1o IFOCT 6709.

3.5 CrenceHb pa30aBncHAd KUCIOT H PACTBOPOB 0003HAYAIOT B BHIC OTHOIICHNS A - B (Hanpumep 1:4),
roe A — obbeMHad 9acTh pa3daBIgeMOro peakTHBa, a B — o0beMHad 9acTh HCIOAB3YEMOTO PACTBOPHTEA.
Ecny KoHIIGHTpaIlnd KHCIOTH MM BOTHOTO PacTBOpa aMMHaKa HE YKa3zaHa, TO IPHMSHAIT KOHIICHTPH-
POBAHHYIO KHCIOTY MM KOHIICHTPHPOBAHHEIN BOTHBIA PACTBOD aMMHAKa.

3.6 TepMHHEL «TCINag» HIM «Topddad BoZa» (HIH pAcTBOP) O3HAYAIOT, YTO XKHIKOCTE MMCCT TEMIIC-
parypy 40—70 °C wn 6onee 70 °C coOTBETCTBCHHO.

3.7 MaccoByl0 KOHIEHTPAIIHI) THTPOBAHHEIX PACTBOPOB VCTAHABMHBAIOT HE MCHEE YEM IO TPEM
HaBecKaM (HITH AMMKBOTAM) UCXOJTHOTO BEIIeCTRa M OKPYTILIOT ¢ TOUHOCTRIO M0 YeTHIpeX 3HAYAITHX TTHGhD.

3.8 B3pelmMBaHAC HABCCKH IIPOOEI, OCAIKOB H BEIISCTB A9 IIPHTOTOBICHHA CTAHIAPTHLIX PACTBOPOB
IIPOBOIAT Ha 1abopaTopHLIX Becax obuero HasHayeHud 1o I'OCT 24104 2-ro K1acca TOYHOCTH ¢ HAauboNb-
IIHM TIpegeaoM BipelmBanug 1o 200 r uin Ha NKOOBIX OPYTHX BecaXx ¢ TAKHMH KC MCSTPOJIOTHYCCKHMH
XapaKTePHCTHKAMH.

3.9 Ilpu dhoTOMETPHYICCKHX METOIAX TOMIIMHHY CBETOIOITOIIAIOIIETO CI0S B KIOBETaX BHIOMPAIOT Ta-
KHM 00pa3oM, YTOOH MOMYIHTh ONTHMANEHYO abcoplIIHIO CBETa A PacTBOPA COOTBETCTBYIOIIETO OKpa-
IMeHHOTO COSIHHEHHA C YYETOM THIa IPHMeHAeMoro mpubopa.

3.10 IIlpu HCcIIONB30BAHMH ATOMHO-a0COPOIIHOAHOIO METOIA aHAMH3a THAIIA30H THHSHHOCTH Ipagy-
MPOBOTHEIX TPadKOB YCTAHABTMEBAIOT I KaXI0TO THIA IpHG0POB.

B cooTBeTCTBHH ¢ 9THM BEIOHPAKT AIHKBOTHYIO YaCTh PAacTBOPA MPpOOH M KOHIICHTPAIIHIO CTaHIAPT-
HEIX PaCTBOPOB.

3.11 I'pagyMpoBOYHbLIE TpadHKH CTPOAT B CHCTEME IPAMOYIONLHBIX KOOPAHHAT: II0 OCH abcIuce
OTKJIAIKIBAIOT IUCIIOBOE 3HAYECHNE KOHICHTPAIlHH HWIH MacCOBOH IOMH 3JeMEHTa, a TI0 OCH OPIHMHAT —
3HAYCHHE aHATUTHYECKOTo cirHana. 1Ipu onepaTHBHONH TpagyHpOBKe KOHTPOIL CTa0HIBHOCTH I'PagyHpo-
BOYHOH XapaKTCPHCTHKH HE MPOBOIAT.

HomyckaeTcd HCIOIL30BaTh METON CPABHCHHA aHATHTHYCCKOIC CHIHANA NMPOOHl ¢ AHAIHTHICCKHM
CUTHAIOM CTaHIAPTHOTO PAcTBOPA OIpeeadeMOoTo MeMEHTa WM PAcTBOpa CTAHTAPTHOTO obpaslia.

3.12 MaccoByIo JOM0 KaKIOro 3IeMeHTa B Ipode oMpeIe IIioT MapavieIbHO B IBYX HaBecKax. Ilpn
Pa3HOIACHAX B OICHKS KAYCCTBa MaTepHAala IIOBTOPHBIHA aHATTH3 IPOBOIAT B TPEX HABCCKAX.

3.13 C Kaxx 7ol mapTHeH HCIIHTYeMBIX P00 0THOBPEMEHHO 1 B TEX K& YCIOBHIX aHATH3HPYIOT CTaH-
mapTHEIC oOpasinl (CO) sMancii B cootBercTsur ¢ I'OCT 8.315. I'paHHIE TOTPEITHOCTH aTTCCTOBAHHOTO
3HAYCHHSI CTAHTAPTHOTO o0pasla He JOGKHH MPEeBHIIATH (0,3 OT MOrpPelllHOCTH aHalIM3a, YKa3aHHOH B
tabaumne 1. TIpn orcyrererm CO onepaTHBHEIM KOHTPOMB MOTPENTHOCTH BHITIOMHSAIOT MO CTAHIAPTHBRIM
pactropam (CP), aHanmuTHdeckuM cMmecam (AC) HIM MeTomoM T00aBOK.

Maccosble Jonu onpenenaeMbrx komioHeHToB B CO, CP, AC H B HCIIBITYeMBIX ITPOJax JOLKHBL ObIThH
ATTECTOBAHBI H HE TOJ/DKHEI OTHYATHCS HACTOMNBKO, UTOOH TPeGoBanoCch H3MEHHTL METOITHKY aHATTH3A.

C KakgoH IMapTHEH HMCHBITYCMBIX P00 OTHOBPEMEHHO IIPOBOIAT KOHTPOJILHBIH OMBIT, KOTOPHIH
BKJIIOYAET BCE CTATHH aHAMH3a H MO3BONLSET YIHTHIBATHL IIPHCYTCTBHE OMNpPeIe/IIeMOro 3MeMEHTAa B BHIIE
IIPUMECEH (3arpA3HEHHE) BO BeeX peakTuBax. [Topsaiok ydeTa pe3y/ibraTtoB KOHTPOJIBHOIO OIBITA YCTaHAB-
THBAETCI KOHKPETHBIMH METOTHKAMH AHATH3A.

3.14 3a pe3yabTaT aHamM3a MpodLI MIH CTAaHOAPTHOTO ofpasila NMPHHUMAIOT cpelHee apHpMeTHISC-
KOe 3HAUeHHE Pe3yILTATOR TIAPAIIETHLHBIX (MJIH HE3aBUCHMEIX) OTIpefeNieHHI ¢ YIeTOM pe3yIsTATOR KOH-
TPONLHEIX OMBITOB TIPH COOMIIEHIH TPpeSGOBAHMH OIIePaTHBHOTO KOHTPOMII TOUHOCTH aHATH3a mo 3.15.

HopMBI MOTPENIHOCTH aHANTH34 M HOPMATHBH X OMEPATHBHOIO KOHTPONS TIPHBEICHE B Tabnune 1.
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B niporierTax
HopMa IIOTPeLIHOCTH aHAH3a HopMaTHe KOHTPOIS IOTPELTHOCTH
HuanasoH aHaJaM3a
KomnioreHT MACcCOBOI —
SMATI oTH I'panuie ) CryyafiHaa COCTELBJTHKB- Hopmatus Hopmatus Hopmarus
JoIycKaeMel | TICTPEITHCCTD | 10ad CHyYaH- | oMepaTHBHOIO | OIepaTHBEHO- KCOHTPOIA
IOTPELIHOCTH (CKO HOMH IIOTPELI- KOHTPOIA TO KOHTPOJS | BOCIIPOM3BO-
A (P =10,95) |Boctnpouseo- | Hootu (CKO | cxomumoct | TownocTw 8 JumMocTd )
OUMOCTH) O, | CXOOHMOCTH ) d,
GCX
OKcCHI KpeM- 25—40 0,57 0,26 0,21 0,6 0,37 0,72
HHS 40—65 0,77 0,35 0,29 0,8 0,50 0,97
OKena Kanb- 1-3 0,29 0,13 0,11 0,3 0,19 0,36
L 3—6 0,37 0,17 0,14 0,4 0,25 0,47
6—10 0,48 0,22 0,18 0,5 0,32 0,61
10—20 0,57 0,26 0,22 0,6 0,37 0,72
Oxcun  mar-|0,001—0,005 0,0009 0,0004 0,00036 0,001 0,0006 0,0011
HIA, 0,005—0,01 0,002 0,0009 0,00072 0,002 0,0013 0,0025
OKCHJI Kamis, 0,01—0,05 0,007 0,0035 0,0029 0,008 0,005 0,010
oKcHA xKenesa | (),05—0,1 0,015 0,007 0,0054 0,015 0,010 0,019
(I1D), 0,1-0,2 0,029 0,013 0,011 0,03 0,019 0,036
OKCHA MapraH- 0,2—0.,5 0,048 0,022 0,018 0,05 0,032 0,061
ta (1D, 0,5—1,0 0,095 0,043 0,036 0,1 0,062 0,12
OKCH KObab- 1-2 0,19 0,087 0,072 0,2 0,13 0,24
a (II), 24 0,29 0,13 0,11 0,3 0,19 0,36
OKCH], HHKEISI 4—8 0,45 0,20 0,17 0,4 0,30 0,50
(ID),
OKCHIO xpoma
(III)
Drop 0,5—1,0 0,19 0,087 0,072 0,2 0,13 0,24
1-3 0,29 0,13 0,11 0,3 0,19 0,36
3—6 0,37 0,17 0,14 0.4 0,25 0,47
OKCH HaTPHs 25 0,19 0,087 0,072 0,2 0,13 0,24
5—10 0,29 0,13 0,11 0,3 0,19 0,36
10—20 0,37 0,17 0,14 0,4 0,25 0,47
20—30 0,57 0,26 0,22 0.6 0,37 0,72
OKCI aToMI- 1-2 0,19 0,087 0,072 0,2 0,13 0,24
HIA, 2—4 0,29 0,13 0,11 0,3 0,19 0,36
okcnp ocdo- 4—6 0,37 0,17 0,14 0.4 0,25 0,47
pa (V) 6—12 0,57 0,26 0,22 0,6 0,37 0,72
Okecnn THTAHA 0,1—0,2 0,048 0,022 0,018 0,05 0,032 0,06
(1v) 0,2-0,5 0,095 0,043 0,036 0,1 0,062 0,12
0,5—1,0 0,19 0,087 0,072 0,2 0,13 0,24
1-2 0,29 0,13 0,11 0,3 0,19 0,36
2—5 0,37 0,17 0,14 0,4 0,25 0,47
5—10 0,57 0,26 0,22 0,6 0,37 0,72
10—20 0,77 0,35 0,29 0,8 0,50 0,97
Oxcua Gopa 7—10 0,37 0,17 0,14 0,4 0,25 0,47
10—15 0,57 0,26 0,22 0,6 0,37 0,72
15—25 0,77 0,35 0,29 0,8 0,50 0,97

Mpumeganny
1 HanmeroBanma KOMIIOHEHTOB SMaK Ipuseaerbl B cootBetcTBrr ¢ TOCT 24405,
2 BepxHIO0 IPAHHITY BKITIOYAIOT B VKA3AHHBI AMANA30H MACCOBOM JOMH.
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3.15 PacxoxiieHHE MEKIY Pe3yabTaraMy ABYX IAapaleIbHBIX OIPEASIACHUH HE JONKHO MPEBRIIATh
(npu nopepuTenbHOA BepoaTHOCTH P = 0,95) npusenennoro B Tabnuue 1 sHavenus d, = 2,3 o, I1e 6, —
CPEIHEKBAIPATHYHOE OTKIOHEHHE, XapaKTePU3VIOIIEE CXOIMMOCTh PE3YIIBTATOB MAPAUIEIbHBIX OIPEIee-
HHH.

HorycKaeMoe pacxoskaeHHe MaKCHMATEHOTO H MITHHUMATLHOTO PEe3YALTATOR TPEX TMApATIeTRHEIX OTl-
peneNeHHI PACCUUTHIBAIOT Mo hopMyre

d,=330,. (1)

Bocmpon3geneHHOE B CTAHTAPTHOM 00pasile 3HaUeHHe MAacCOBOI JOMH 37eMeHTA He TOMKHO OTITH-
JaTECS OT ATTECTOBAHHOTO Qoliee UeM Ha JOMYCTHMOE pacXoXTeHwne &, %, KOTopoe PAaCcCUMTHIBAIOT MO
ropmymie (TIpH TOBe PUTENBHOM BeposTHOCTH P =0,95)

3=1440. (2)

IIpn HeBHITOAHEHWH OTHOTO M3 YKa3aHHKIX YCIOBWH TIPOBOTAT TOBTOPHEIH aHamu3. Ecam u npn
MMOBTOPHOM aHanM3e TPpeOOBAHHI K TOUHOCTH DE3VALTATOB HE BHITIOAHAIOTCHA, PE3yALTATH AHANHM3A TPH-
3HAIOT HEBCPHBIMHK, AHANM3 MPSKPALIAIOT 10 BHISBACHHS IPWYHH, BBI3BABIINX HAPYIIEHHE HOPMAJILHOIO
X012 aHATH3A.

IIpy BEITIOMHCHWH YKA3aHHBIX B Ta0IAIC | HOPMATHBOB KOHTPOIA TOYHOCTH ITOTPCITHOCTE PE3YILTA-
TOB AHATN3A He TPERHIIAeT 3HAUeHUSI A, % (TIpH JoBepuTensHOM BepogTHOocTH P = (0,95), KOTopoe paccim-
THIBAOT 110 GopMyJIe

A=220. (3)

KoHTpoJIb BOCIIPOM3BOIHMOCTH PE3YNBTATOR AHANM3A BBIIOIHSIOT ONPEICICHHUEM MACCOBOH TONH
3NEMEHTOR B MTPOAHATH3IMPOBAHHEIX TTpodax (BHYTPHIA00paTOPHHIN H BHEITHWH KOHTpoIk [1]).

Hicmo TMOBTOPHEIX ONMpeleTeHNH TomkHO OHTE He MeHee 0,3 % obillero uMcna ompenencHHil 3a
KOHTPOIHUPYEMEBIH TIepHOT.

BocCpou3BoIMMOCTb OIPENEICHUI CIUTAIOT YIOBISTBOPUTEIBHOH, €CIM YUCI0 PACXOXICHHUH pe-
3YZIETATOB TIEPBITTHOTO W TIOBTOPHOTO aHATH30B, MPEBHINIAININX 3HaueHne I} = 2,77 ¢ , — He Gomee 5 %
YHCJIA IIOBTOPHBIX aHATTH30B.

3.16 Yncmosoe 3HAYCHHE PE3YIBTATOB AHANMH3A TODKHO OKAaHYMBAThCA ITHGPOH TOTO XKe pasp4dia,
YTO M 3HAYCHHUE IIOTPEUIHOCTH.

3.17 HomyckaeTcs NMPUMEHATE JPYTHEe METOIH WIH BAPHAHTH METOMOB AHANN3A, €CTTH OHH odecrie-
qupatoT Tpebyemyo 3.14, 3.15 TOTHOCTE aHANH3A.

4 MeToapl onpeaciacHud COACPKAHHA THOKCHAA KpeMHHA

4.1 I'papaMeTpHYECKHi CEPRORHCIOTHBIA METO/

MeTon OCHOBaH Ha BBUIGTIEHHMH KPEMHHMEBOH KHCIOTBI B HEPAaCTBOPUMOM (opMe, JIerniparalun ¢
BEITIAPHBAHHEM IT0 TIAPOB CCPHOI KMCIOTH M B3BCIINBAHMH JTHOKCHIA KDCMHHA. |Mama3oH oNpeIeIgeMbIX
MACCOBBIX JONeil MMOKCHIA KpeMHHA 25 % — 65 %.

4.1.1 PeakTHBbI H PAcTBOPHI

Kammii-narpui yrnekucenbii 6e3ponablii mo T'OCT 4332,

Harpwnit TerpabopHokucnrii 10-somawi (6ypa) nmo TOCT 4199.

CMech IS CITIAaBIeHHSI: CMEITHBAIOT TBE BECOBLIE TACTH KAIHI-HATPHA VIJIEKMCIOIO H OTHY BeCo-
BYIO TACTh OYPHIL.

Kucnora comarag mo TOCT 3118 u pasbasmennas 1:1, 1:20.

Kucnora ceprag o I'OCT 4204, pasbapnenHas 1:1, 1:4.

Kuncmora dropuctoromopograg (maasnkosast) mo TOCT 10484,

Kamii mupocepHokucasii mo 'OCT 7172.

4.1.2 IlpoBegeHne aHamH3a

Hagecky 0,5 T 5Many cMelIABAIOT B TUIATHHOBOM THTJIE € 3 T CMECH JJT1 CTUIABICHHNS, CBEPXY TPHCHI -
matoT 0,5 T cMecH I cimagieHnd. THTenb 3aKpHBAOT KPHITKOH M OCTOPOXKHO CTINABTIIOT COTEPKIMOE
CHadala B MeHee ropsgdeil 30He, 3aTeM BeIep:KuBaioT npH 950—1000 °C B reyenre 30 MHH, OXJIaXIAIOT Ha
BO3Oyxe. THTenb MepeHOCAT B CTaKaH BMeCcTHMOCTRIO 300—400 cv®, mobasmaror 30—33 cM® congHo# Kucmo-
Thl, HATPEBAKOT 110 TMOJHOIO BhIUEAaYuBaHKA. C MOMOIIBIO CTEKISHHON MaJOYKM BLIHUMAKT THIEIb M3
CTAKAHA, TIHATENRHO 0OMEBIBAIOT TOPSUCH BOMOI.
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K monygeHHOMY pacTBOPY OCTOPOXKHO HprinBaioT 20 cM® cepHOM KHCAOTH (1:1), CTCHKH cTakaHa
OOMEIBAIOT TOPAICH BOMOH H BEIMAPHBAIOT PACTBOD JIO BEIICICHHS TVCTHIX OCIIBIX ITApOB CCPHOM KHCIOTH B
tederHe 3—5 muH. [locne oxIakIeHNT CTCHKH CTaKaHa 0OMEIBAIOT BOMOH I ITOBTOPHO YIAPHBAIOT COICP-
KHMOC CTAKaHA [0 MOABICHHS OOMILHEIX MApoB CCPHOH KHUCTOTEL. COOepKHMOC CTaKaHa OXTaKIaloT,
mpranBaloT 10 cM® COMTHONM KHCIOTH, BHIIIABIINE COMH PAcTBOPIIOT B 150—200 ¢y’ ropsaeil BoOwl TIpH
HArpeBaHHN U TIePeMEITHBAHH.

OcamoK KpeMHHIEBOH KHCIOTH OT(GIIBETPOBRIBAIOT Ha GHALTP «6emad JeHTa», IpoMBIBaloT 8—10 pas
ropg4cii congroil kucaotoit (1:20), 3atem 3—4 pasza ropgucii Bomoit. CrIbTpaT (OCHOBHOH) COXPAHAIOT.

OUALTP ¢ OCATKOM TTOMEINAIOT B TIATHHOBEIH THTETh, BHICYITHBAIOT, OCTOPOIKHO O30JITIOT H TIPOKA-
nupaioT npu 900—1000 °C B Tredenne 30 MHH, OXIaXIAIOT B SKCHKATOpPE M B3BeIIMBAOT. 1Ipokannpanne
ocamKa MOBTOPIIOT IO MTOMYISHHI TOCTOSHHON Macckl., OcaToK CMauMBaloT 3—5 KaIULTMH CEPHOM KHCAOTH
(1:4), mpummBaroT 3—5 cM® IIABHKOBOH KHCIOTE M, HE JaBad PacTBOPY KHIICTh, OCTOPOKHO BEITIAPHBAIOT
CONEPKUMOe THTAL Jocyxa, MpokaausaioT 70 900—1000 °C B reuenune 30 MHH, OXTAXTAI0T B SKCHKATOPE,
B3BeNmMBaKT. Yepes Bechk X0 aHAMI3A IPOBOTAT KOHTPOIBLHEIH OIMHIT.

OCTAaTOK B THITIE JOIMIABITIOT ¢ 1,5—2 I TUpOCcepHOKHCIOr0 Kanud 1pH Temmeparype 800—900 °C mo
MOJIYYCHUA Mpo3padHoro 1vasa. Ilnas ponmemaunsalor B 60—80 cm® ropsyeil Bogel ¢ HoOaBICHHEM
10—12 cM® cONgHOM KMCIIOTHI, HAIPSBAKOT A0 PACTBOPEHHS ILIaBa, PACTBOD IIPHCOSIHHAKT K OCHOBHOMY
GIIETpaTy, KOTOPEIH HCIONB3YIOT IS ONPEICACHUS OKCHIOB KajbllHdg, Marfmngd, amioMHHNuA, Gocdopa.
OcHOBHOH QHALTPAT MEPEBOIAT B MCPHVIO KOJIOY BMCCTHMOCTEIO 250 cM®, ecnl B TadbHEHITICM TIPHMCHS -
0T aTOMHO-abCcOopOITMOHHEIN MeTO.

4.1.3 OGpalboTKa pe3yybTaTOB

MaccoByio om0 JHOKCHIAa KpeMHNS X, %, BEMHCITIOT 10 hopMyTne

X:[(ml—mz)—(ms—m4)] 100 @

1]

rhe 1, — Macca THITIS C OCaTKOM THOKCHJIA KPEMHMUS, T;
1, — Macca THIVIA C OCTAaTKOM Mocie 00paboTKH MIIaBMKOBOH KUCIOTOI, T;
1, — Macca THITIS C 0CATKOM B KOHTPOIBLHOM OIIBITE, T;
1, — Macca THIVIA ¢ OCTaTKOM Iocne o0paboTKH ITIABUKOBOH KHCIOTOH B KOHTPONBHOM OIIBITE, I';
1 — MACCA HABECKHW SMANH, T.
PacxoxmeHHsT pes3yIbETATOB HAPATUIETBHEIX OTNPEIeTeHIi He JOILKHEI TIPEBIIIATh SHATCHW, YKa3aH-
HBIX B TaOnnre 1.
4.2 TpapHMeTpHYeCKHil CONTHORHCIOTHBIA METo
MeTton 0CHOBAH HA BHIZETEHHH KPeMHIS B BHIE TOTIMMEPH30BAHHON KpeMHHEBOil KUCIOTH U3 CO-
TISHOKHCIOrO PacTBopa, ¢¢ IeTHIpaTallid 1 B3BeIHBAHHH THOKCHIA KpeMHHS. /(Hara3oH onpeneigeMblX
MACCOBBIX JONMci MMOKCHIA KpeMHNT — 25 % — 65 %.
4.2.1 PeakTHBbLI H PAacTBOPHI
Kammii-narpuit yrnekucnbii 6e3pogabli mo 'OCT 4332,
Harpwii TerpaboprOokmcasii 10-somaRN (Oypa) mo TOCT 4199,
Kucnora congnag mo TOCT 3118 u pasGasnennag 1:20.
Kucnora ceprag no I'OCT 4204, pasbapnernnag 1:4.
Kuncmora dropuctoromopograg (maasnkosast) mo TOCT 10484,
Kenarua o TOCT 11293, pactrop 10 r/mM?.
Bonopona nepokcun {nepekuck) mo I'OCT 10929,
CMech IS CITIABTEHHS: CMEITHBAIOT JBE BECOBLIE TACTH YITEKNCIOTO KATHI-HATPHS 1 OTHY Beco-
BYIO YacTb OypHI.
4.2.2 IlpopegeHue aHannsa
Hasecky 0,5 r MaiH CIIABIAIOT B IVIATHHOBOM THIJIE ¢ KPEHIIIKOH ¢ 3—4 T cMecH I CIUIABICHHS
pH temneparype 950—1000 °C B reuenne 30—40 MuH. OXNMaKICHHBIH VAR BHIICIAYHBAIOT TOPAICH BO-
noit ¢ godapneHreM 30 cM® cONgHOH KHCIOTH B cTakaH BMecTHMOCThIO 250—300 ca®. TiiaTeIbHO OTMBIBA-
10T THTENb H KPHIIIKY. PACTBOP B CTaKaHe HATPEBAIOT IO TIOMHOTO PACTBOPEHUS TINIARA, 3aTEM BHITIAPHBAIOT
mocyxa. Cyxoii 0CTATOK CMAUHBAIOT HECKOMBKUMH KATUIIMH COSTHOH KHCIIOTH H CHOBA BHEITIAPHBAIOT JOCY-
xa. OIMeparuio BHIIAPHBAHNS MOBTOPSIIOT TPETHI pa3, CyXoil OCTATOK HATPEBAIOT M0 MOTHOTO OTCYTCTBHS
3aMaxa XITOPHUCTOTO BOTOPOIA.
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K cyxoMy oCTaTKy IPHIMBAIOT 3 CM® CONTHOM KHCI0THL, 15—20 oy’ ropgdeii BOObl, HAIPSBAIOT, IIPH/IHBAIOT
HECKONBKO Kaleab IepeKHCH BOIOPOIa, IOCAS IOMHOTO PACTBOPeHM coneil noGasnaior 10 ey’ pacteopa
XeJIaTHHA, THIATEILHO MepeMeHBalOT H 0CTaBIgioT Ha 10—15 MuH. PacTBop pa30aBigioT ropgaci Bogoil mo
50—60 cv®, MPIIMBAOT 5 CM’ COMTHOM KHCIOTHL, MEPEMEITHBAIOT H TAI0T OTCTOAThCA. OcagoK KpeMHHCBOH
KHCIOTH OT(hHUIBTPOBHBAIOT Ha (DUABTP CpegHel IIOTHOCTH, MPOMBIBAIOT 3—5 pa3 COMIHON KHCIOTOH
(1:20) u 2—3 paza ropguet Bogoi. MUIETP ¢ OCATKOM COXPAHSIOT.

@uaLTpaT BHINAPHUBAIOT JO BAAXKHBIX COACH, TIPHINBAIOT S—7 cM? COMTHOM KMCIOTH 1 BHITIAPHBAIOT
Iocyxa. BRmapHBaHWe ¢ CONTHOH KHCIIOTOH IOBTOPAIOT IBAKIEL. JlanbHelMe onicpallii BEIICICHHS KPeM-
HHEBOI KHCIOTH C JXeNaTHHOM, (PHIBTPOBAHHE H MPOMBIBAHIE OCanKa KPeMHHEBOH KHCIOTH IIPOBOIAT,
KakK OIIHCaHo B 4.1.2.

IomyueHHE# GHALTPAT (OCHOBHOM) COXpaHA0T. MHALTPH ¢ OCHOBHHEIM W TOMOTHUTENBLHO BHINE-
JICHHBIM OCAIKOM MOMEUIAIOT B IVIATHHOBEIHA THTEIb, BRICYIIUBAKT H 0301910T. OcaZoK IMPOKAMHMBaIOT IIPH
temmieparype 900—1000 °C 8 Teaenne 30 MuH. OXTAXKTAKOT B 9KCHKATOPE W B3RENTHBAIOT.

Hamee aHanm3 1 o6paboTKy pe3ylbTaToB MPOBOIAT, KaK vKasaHo B 4.1.2 u 4.1.3, HaUMHAA CO CJI0B
«[Ipokanmpanne ocanka IOBTOPAIOT. OTHOBPEMEHHO TIPOBONAT KOHTPOIBLHEII OIIBIT.

PacxoxxaeHug pe3yabTaToB MApaATICTBHEIX OTIPEIeNeHIH He JOJDKHEI IPEBHIIATH 3SHAYCHHI, YKA3aHHBIX
B Tabnwnme 1.

4.3 Tupe penmmainabiii roToMeTpPHISCEAR MeTO

MeTom oCHOBAH Ha PeakIHH 00 pa30BaHI KeNTOr0 KPEMHEMOTHOIEHOBOIO KOMITIEKCA B CEPHOKHCIOM
PacTBOPE, BOCCTAHOBICHIH STOTO COSTNHEHHA aCKOPOHHOBOM KMCIOTOM 10 KPeMHEMOMNOIeHOBOM CHHH H
HM3MEPEHHH ONTHYECKOH TNIOTHOCTH OKPALIeHHOIO PacTBOPA. AHMAIIA30H OIPEIeIIeMbIX MACCOBBIX JOCH THOKCHIA
KpeMHHST — 25 % — 65 %.

4.3.1 Armmaparypa, peaKTHBH H PACTBOPH

MDOTOKOIOPAMETD HIH CIIEKTPOGMOTOMET].

Harpuii yrinekuciniii Sessogmblit o ['OCT &3.

Harpwii rerpabopHokucierii 10-sogabIit (Gypa) o I'OCT 4199.

Kwncnora 6opraasg mo I'OCT 9656.

IInapeHb: CMENIMBAIOT OBE BECOBBLIC YACTH YITICKHCIIOTO HATPHA H OOHY BECOBYK) YacTh OYpHI (HMIH
BOpHOM KUCTOTHL).

Kucnora ykeycHas o I'OCT 61, pasbapnernnag 1:1.

Kucnota ceprag mo I'OCT 4204, pazdapneHHas 1:4, u pacteop 0,25 Monb/mm>,

Kucnora comsarag o F'OCT 3118 u pas6asieriag 1:3 u 1:20.

Kucnota drropricroBomopogsas (mnapukopag) mo F'OCT 10484.

Kuciora ackopGHHOBA.

Kwncnora surHag mo I'OCT 5817.

Kenaruna o F'OCT 11293, pacteop 10 r/mv?.

AMMoHRA MonubaeHoBOKKCARH 110 TOCT 3765, pacreop 50 r/ov’: 50 r MOnHGICHOBOKHCIOIO aMMO-
HHd pacTBopgioT B S00—600 cy® BOIB IIPH HATPEBAHHK, HE TOBOLL 10 KHIICHUA ., PacTBop QIILTPYIOT Y4epes
GWIBTP «CHHAA NCHTa», IpHaHBaiT 100 cM® VKCYyCHOM KHCI0THL, pa3bapieHHOH 1:1, 1 M0aHBAIOT BOLOH 10
1 o, Ecmm mmocsie moGasineHAs YKCYCHOM KMCTOTHL PACTBOP CTAHOBATCA MYTHEIM, €T0 eI1le Pas (PHABTPYIOT.
PacTBOp XpaHAT B ITOCYIE M3 TEMHOTO CTeKNA He Gomnee 6—7 OHEH.

BoccranoBrTe IbHAS CMECH: 15 T BHHHOM KHCAOTH H 1 T aCKOPOHMHOBOH KHCIOTH PACTBOPIIOT HA XOIOIE
B 100 e Bogn. Pacteop mipHromeH B Teuerme 4—5 mHeil.

Kpemanit (IV) okcun (mrokcHn kpemuns) mo TOCT 9428,

CTaHOAPTHEIC PACTBOPHI KPEMHHS.

PactBop A: 0,2 T OHOKCHIA KpPeMHHS, IPOKATEHHOTO T0 MOCTOSHHON Maccel npu 900—1000 °C,
MOMEITAIOT B IVIATHHOBHIH THUTENh, HAKPHIBAIOT KPHIIKOH M CIVIABIIOT ¢ 2 T YIIEKHCIOro HATPHS TIPH
temmeparype 900—1000 °C. Turenb OXTaxIaloT, IOMENIAKT B CTAKAH BMECTHMOCTEIO 250—300 cv®, mpumm-
BaroT 60—80 cM® BOIBI H HATPEBAIOT 0 IIOMHOIO PAacTBOPeHNA Iriasa. PacTBop GHIBTPYIOT B MEPHYIO KOOy
BMECTHMOCTBIO 1 1M°, GUILTP IpOMEBIBAIOT S—6 pa3 ropgdeil Bomoi 1 orOpackiBaioT. PacTBop B Konbe
OXIaKIAKOT, HOBOOAT OO0 METKH BOJOH H IepeMellnBaioT. IlomydeHHBIH cTaHmapTHHIH pacTBOp A
KPEMHCKHCIIOTO HATPHS C MACCOBOH KOHIICHTpAaHCH THoKcHIa Kpemung 0,0002 r/cM® XpaHaT B HOMHATHIIC-
HOBOH IOCYIE.

MaccoByl0 KOHIICHTPAIMI THOKCHIA KPSMHHA B PacTBOPE A YCTAaHABIMBAIOT I'PABHMCTPHYCCKHM
MetomoM: S0 cm® pacTBOpa A MOMENIAIOT B cTaKaH BMecTHMOCTRIO 250—300 cn?®, npmnmeatot 30 cM? coms-
HO¥F KHCTIOTHI M BBITIAPABAIOT TOCYXA; CYXOi OCTATOK CMAYHBAIOT 3—5 cM® COMSHOM KICIOTHL M CHOBA BREITAPHBAIOT
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Iocyxa, HarpesalT B TeycHue 40—45 MuH npu Temieparype 130—140 °C no noaHoro oTcyreTBHS 3allaxa
XJIOPHCTOIO BoZopoma, 1otasigior 10 cM® congHoil KHCIOTEL, HarpeBaoT 2—3 MHH, IpinBanT 60—80 o’
ropg4ci BONEI, HAKPHIBAIOT YaCOBRIM CTEKIOM M HArpeBaloT J0 KHIICHHA. BRITEIHBIIYIOCHS KPEMHHEBYIO
KHCTOTY OThOHIBTPOBHIBAIOT HAa (GUALTP «belasg JAcHTa» ¢ T00aBAcHHEM HeOOIBIIOTO KOMHYECCTBa
pHIBTpoOYMakHOH Macchl. (cagoK MPOMBIBAKOT 3—3 pa3 ropguei coagHoi kucmoton 1:20 u 2—3 paza
ropguer BOgoi; MHALTP C OCATKOM COXPAHTIOT.

@uaLTpaT B CTaKaHe, B KOTOPOM MPOBOIHIH MEPBOE OCAKIEHHEe KPEMHUEBOM KICIOTH, BEITTAPHBA-
10T qocyxa. CyxXoi OCTaToOK CMa4uBaioT 3—3 cM® COMTHOM KHCIOTH M CHOBA BHIMAPHBAIOT JOCYXA, HATPEeBa-
0T 40—45 yvuH 1pu Temneparype 130—140 °C mo mMOTHOTO OTCYTCTBHA 3allaXa XIOPHCTOTO BOOOPOIA,
npanusaioT 10 cM® congroit kucmoThl, 40—50 cM® ropgdeil BOOB, NepeMelIBAKT, HATPEBAKT 10 PACTBO-
penus coneil, noGapngor 10 cM® pacTeopa XenarmHa U eme 30 oy’ ropgdeit Bogsl. Tlocie TIIATETRHOTO
MepeMelllNBaHAA M BEICTAHBAaHHL B TeucHHe 10 MHH pacTBop GHIBTPYIOT Yepe3 GHIbTp «0ead IeHTas.
Ocanok Ha (PHUIBTPE TPOMBIBAIOT 3—35 pa3 TopAdeii congHol kucaoTon 1:20 m 2—3 pasa Topsgdeii BOJOI.

@OUILTPH ¢ OCHOBHBIM H JOTOMHHUTENIBHO BHEIICICHHBIM OCATKAMH IOMEIAIOT B INIATHHOBHIN TH-
relb, BEICYIITHBAKOT M O307FI0T, TIPOKAMMABAIOT TIpH 900—1000 °C B Teuenne 30 MHH, OXA2XTAI0T B 3KCHKA-
TOpe M B3pelnBaior. IIpokanupanye 1 B3BEIIMBAHKUE OBTOPAIOT IO IIOIYISHHUS IOCTOSHHON MAcChl ocal-
Ka. OcamoK CMAadHBaloT 3—5 KalIIMH CePHOH KACTOTH 1:4, IpHiInBaT 3—5 ¢M® INIAaBHKOBOH KHCIOTHL H,
HE ITaBad pacTBOPY KHIICTh, OCTOPOKHO BEIIAPHBAIOT COICPKUMOE THITA JocyXa. OCTaTOK B THIJIC TIPOKA-
THBAIOT IIpH Temirepatype 900—1000 °C B TeueHne 30 MHH, OXIAXIAKT B YKCHKATOPE H B3BCIIHBAOT.

OIHOBPEMEHHO IPOBOIAT KOHTPOJILHEIH OITHIT.

MaccoByl0 KOHIEHTPALIMIO PACTBOPA 110 THOKCHIY KpeMHHS C, I/CcM>, BRIMHCILIOT 10 GopMyie

(g —#p) — (g —imy)
50 ’
¢ M, — Macca THINA € 0CAaIKOM JHOKCHIA KPEMHHA, T,
m, — Macca THIVIA C OCTaTKOM Mocie 00paboTKH IIABUMKOBOH KHCIOTOH, T;
f1, — MACCa THIJIA C OCATKOM B KOHTPOJIBHOM OIIBITE, T
m, — Macca THITIS KOHTPOJIBLHOTO OTEITa rocie 06paboTKH TIIABUKOBOM KHCIOTOM;
50 — obBeM cTAaHTAPTHOTO pacTBopa A, B3ATOro JJId aHANH3a, M3,

Pacteop B (roTomat nepen ynotpedneHneM): oT6HpaioT 50 cM® CTaHAAPTHOTO PACTBOPA A B MEPHYIO
KO0y BMeCTHMOCTHIO 200 cM®, JOBOTAT 10 METKH BOJOH WM MepeMelllmBaloT. Maccopasg KOHIIEHTPAITAS
IMOKCHIA KpeMHHA B pacTBope b — 0,05 mr/cm’.

4.3.2 IlpopegeHue aHannsa

Hagecky smami 0,05 T cIpiaBiagioT ¢ 2 T CMECH 9 CITIABICHHS B IUIATHHOBOM THIJIC TIPH TEMIICpa-
Type 950—1000 °C B Teuenne 20 MuH. THTENE ¢ IIABOM MOMEITAIOT B CTAKAH BMecTHMOCTRIO 200—250 cm?,
npuauBaloT 200 cM? congHOM KHCIOTHL 1:3, HArpeTo# 10 KANeHHS B KOJOGE, M OCTABALIOT B TEILJIOM MECTE
Ha 30—40 MUH 714 TTOTHOTO BHIIETAYHBAHNS Mapa. PACTBOp TlepeMelrnpaiT, OXTaXIAIOT, TEPEROIIT B
MepHYI0 KO0y BMecTHMOCTBIO 500 cM?, HOBOIAT 10 METKH BOJOH M TIDATEARHO TepeMelnmpaioT. Yepes
BeCh XOJI aHATH3A TIPOBONST KOHTPOILHEIH OTIHIT.

Mpemecanne — TONYISHHBIT PACTBOP AASee HCHONB3VIOT M5 OUPENSTSHIS MACCOBOMN MO MHOKCHIA
KPEMHHs, THOKCHAA TiTana, okcrna docdopa (V) 1 OKCHIA ATIOMEFIIS,

It onpegeneHUd MacCOBOH DO THOKCHIA KPEMHIA aTTHKBOTHYIO 9acTh pacTBopa 10 cM® moMeniaior B
Komoy BMecTMocThI0 100 ov?, mprmmsaroT 30 cM? pacTeopa cepHo# KucmoTH 0,25 Mons/cm?, 10 ca? pacTBopa
MOIHGIEHOBOKICIIOT0 AMMOHHS, TIepeMenBaloT. PactBop ocrapngior Ha 15—20 muH. ITpuausaor 5 o’
BOCCTAHOBHTCIBHOH cMecH, MoBOIAT Bomoil mo 100 cM®, THIATENBHO MEPEMENIMBAIOT H BHIIEPKMBAIOT B
TeyeHHe 30 MHH.

ONTHYECKYIO IUIOTHOCTD MOMYYEHHOTO PACTBOPA KPEMHEMOIMOIEHOBOTO KOMILIEKCA M3MEPHIOT B MHTEDBATIC
miH BorH 600—700 HM B KIOBETe TOMITHHOM Mmornoimaroinero ciaosg 10 cum. B kadecTse pacTBopa cpaBHEHHS
HCMOMB3YIOT PACTROD, TIOMYISHHHIH 13 5—8 cM? cTaHmapTHoOTo pacTeopa b miokcHaa KpeMHHS (B 3aBHCHMOCTH
OT COOCPIKaHMd KPEMHMA B MaIH). MaccoByio J0M0 THOKCHIA KPEMHHS OIIPEICIIIOT 10 TPaTyHPOBOIHOMY
rpadHKy.

4.3.3 ITocTpocHHE TPamyHPOBOYHOTO IpadHKa

B BoceMb MepHBIX KOIO BMecTHMOCTRIO 100 cM® nomenaioT 1o 10 cv® pacTBopa KOHTPOJIBHOIO OITEITA
ns5, 67, 8,9, 10, 11, 12 cM’® crangapTHoro pactsopa b THOKCHIA KpeMHHS, 4T0 coorBercTByer 0,25;
0,30; 0,35, 0,40; 0,45;0,50; 0,55; 0,60 Mr 1HokcHIa KpeMHHAA. B KaxkIyio 13 KO0 [PHIMBAIOT [OCICIOBA-
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TEALHO o 50 cM® pacTBOpa CepHOM KUCIOTH KoHIeHTpanun 0,25 monn/mv® 1 o 10 cM?® pacTBopa MoHOIE -
HOBOKHCJIOTO aMMOHHS, TIHATENLHO TIEpeMEIIHBAsg pacTBOP B Konbax rnocle 1o0aBIcHId KaKIOT0o H3 PEAaKTHBOB.
Pacrsop ocrapigror Ha 15—20 muH. Ilocie 5Toro OpHIMBaOT No 5 ¢M® BOCCTAHOBHTSIILHOM CMECH, HOBOISAT
BOIO O METKH, IIePEMEIMBAIOT 1 Yepe3 30 MHH H3MEPIIOT ONITHYCCKYIO INIOTHOCTD TOMYUYSHHEBIX PACTBOPOB
Ha (GOTOKOAOPUMETpe, MCTOMB3Yd KpacHHIH cBeTohmabTp (A = 600—700 HM) B KKOBeTe TONIIHHOMN
mormnoitatoImero cnog 10 s, B katecTse pacTBopa cpaBHESHIS HCIIONB3YIOT PACTBOD, MOMYHIe HHBIH H3 5—8 cv?
CTAHTAPTHOTO pacTBopa b, B 3aBHCHMOCTH OT MACCOBOH O THOKCHTA KPEeMHHS B HCOBITYeMoOi mpobe
SMAaNH.

ITo HalimeHHBIM 3HATCHHSIM OTITHIECKOH IMOTHOCTH 1 COOTBETCTBYIONTHM MM 3HATEHHSIM MACCOBBIX
KOHICHTPAIHH JHOKCHIA KPEMHHI CTPOST TPalyHpPOBOYHEIH IpadHK.

4.3.4 O6paboTKa pe3yIbTaTOB

MaccoByio IONI0 THOKCHIA KpeMHHS X, %, BRIYHCISIOT 110 (BopMyTe

m100V,
od, )

rie m — Macca ITHOKCHIA KPeMHUS, HallleHHas 10 TPaJIyHpOBOMHOMY rpadHKy, I;
V, — obumii 00beM pacTBOPa MPOGHL, CM;
m, — Macca HaBECKH SMaly, I;
V, — o6beM alIMKBOTHOH 9acTH PAacTBOPA, B3ATOH I aHaIM3a, CM°.
PacxoxmeHHs pe3yabETaToOB MAPANISTLHEX ONpeTeIeHII He JO/LKHE IPEBHIIATh 3HATCHHH, yKa3aH-
HBIX B Tabnuue 1.
MMpumeganne— PoToMeTpHUeCKHi METOM IPHMEHSIOT 19 YCKOPEHHOTO aHamm3a. TIpH HeoGX0MMMOCTH
VBEMIMIIBAIOT KONMYECTRO HAPALTENbHE OTIPETeEHII.

5 MeToapl onpeaciacHiA COACPKAHHA OKCHIA KAIbIHA

5.1 KoMnIeRcoROMeTpHIeCKHI MeToT

MeTon OCHOBAH HA THTPOBAHWH B 1ienoudHoit cpeie (pH12) monos kanenms koMruiekconoMm 11 B
MIPHCYTCTBHH METAMOMHINKATOPa (DIYOPEKCOHA B PacTBOPE, MOMYIEHHOM TOCAE OTASACHHUS THOKCHIA
KPeMHHSI H OCAXKICHHS CYyMMEBI IIOIYTOPHBIX OKCHIOB YPOTPOIIHHOM. /Halla30H olpee/ifeMbIX MACCOBRIX
monei okcHuga Kanpimsa — 1% — 20 %.

5.1.1 PeakTHBBI H PACTBOPEI

Kucnora congaag o TOCT 3118 u pas6apnennas 1:1.

Anvvmak somaenit mo TOCT 3760.

YporpommH (rekcamerriaeHrerpamui) mo 'OCT 1381, pactsop 300 r/mv’.

HHIuroKapMHuH, MHIUKATOP, pacTBop 2,5 T/0M? B 3THAOBOM CTIIHPTe, paszbaBneHHOM 1:1.

Kama runpookuncek o I'OCT 24363, pacteop 200 1/mm°.

Kamii xiopucteiid o 'OCT 4234,

DIIyopeKCOH.

HuamnkatopHas cMech, pactupaiT B crynke 0,4 r dmayopekcoHa, 0,33 r tumompranenHa uH 40 1
XJIOPHUCTOIO Kajlus.

TpusTaHodaMiH, pacTeop 1:2.

Kenezo xapbormnbHoe [2], pacTeop 10 r/omv’: HapeckKy 10 r moMeNIaloOT B CTAKAH BMECTHMOCTHIO
400 cm®, pacTBOPAOT HpH HarpepanuH B 100 cM® comamoii KMcnoTw (1:1), 3aTeM MO KarmiaM IpudaBIdioT
a30THYI0 KHCHOTY (-3 cM?), YIIapHBaIOT J0 BIAKHEIX CONCH, mpuwimBaoT 50 cM® comgnoii Kucaorsr (1:1).
CoIep:XHMOE CTaKaHa PacTBOPAIOT MPH HATrPeBaHHH, PACTBOD OXIAXKIAIOT, IMEPCHOCAT B MEPHYIO KOmby
BMECTHMOCTBIO 1 mpM?, TOAMBAIOT OO METKH BONOM, ITEPEMEINBAIOT.

Conp guHaTpHeBadg sTIcHIHAMHH -N, N, N, N -reTpaykcycHOH KHCIOTH 2-BogHag (TpunoH B)
mo TOCT 10652, pactrop 0,025 mons/mm*: 9,3 T TprmoHa b pactBopgioT mpH Harpesanu B 100—150 om?
BOZbL. PacTBOop (DMIBTPYIOT, IIEPEHOCAT B KOIOY BMECTHMOCTRIO 1 aM°, MOTHBAIOT IO METKH BOAOH, Iepe-
MCIITHBAIOT.

Kanmpnomii yrnexkucasiit mo I'OCT 4530, CranmaptHEL pacTBop: 1,7857 T YIICKHCIOTO KAMbId (TIpei-
BApHTETLHO BEICYITIEHHOTO TIpH TeMmepatype 105—110 °C) momenraioT B cTaKaH BMeCTUMOCTRIO 250 ca?,
mpHInBaoT 10 cM> congHoM kucaote {1:1) 1 HArpeBaloT J0 HOTHOTO PACTBOPEHHS HaBecKn. ComepKuMoe
CTaKaHa MePeHOCST B MEPHYIO KOMOY BMECTHMOCTBIO 1 AM®, HOMMBAIOT BOIOM DO METKH H TIEPEMEITHBAIOT.
MaccoBag KOHIEHTpaITHs (B pacueTe Ha OKCHI Kambitng) — 0,001 r/cwm®.
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1 ompenencHIS MacCOBOM KOHIICHTPAITHH pacTBopa TpHIoHa b mo okcuay xampiims 10—20 cm?®
CTAMIAPTHOIO PAcTBOpa KaJIbIHA IIOMEIIAIT B KoXOY BMeCTHMOCTEIO 250 cv’, pa3daBidior Bogoii o 75—
80 cv®. JloGasmgior 3—5 Kanedb HHIMKATOpa HHTHTOKAapMHUHA M pacTBOPA THIPOKCHIA KATHA cHadata mo
Mepexona OKpackH pacTBopa M3 Toaydol B TMMOHHYIO, a 3ateM eltle 10 cM® B M30BITOK, 9TO COOTBETCTBYET
pHI12. To6apmsgior 0,1 T MHIMKATOPHOM CMECH M THTPYIOT pacTBOpoM TpHioHa b 1o mepexona TeMHO-3emeHOM
OKPACcKH B (hHoIeToRYK). OMHOBPeMEHHO TIPOBOIAT KOHTPONBHEIH OTTRIT. MaccoBYI0 KOHTIEHTPAITHIO PACTBOPA
TpunoHa b 1Mo okcHAy Kanbiug C, T/cM?, BEIMHACIAIOT TIo hopMyTe

m

V,Vl> (7)

Ioe m — Macca OKCHIA KANBIHSI, COOTBETCTBYIOIAs 10 cM? cTaHIAPTHOTO PacTBOpa KalbITHA, T;
V' — ofneM pacTBOpa TpIIIoHa b, M3pacxomoBaHHBH HA THTPOBAHHC AIMKBOTHOH Y9acTH CTAHIAPTHO-
TO pacTBOpa KalbITHSI, CM?;
V. — obbem pacTBopa TpunoHa B, H3pacXonoBaHHBIH Ha THTPOBAHME KOHTPOJIBHOIO OIBITA, CM*.
5.1.2 TIpoBegenne aHaTH3a
O6beIMHCHHABIA (QUIBTPAT, NOMYYCHHLIH MMoCe BRIICICHNA DHOKCcHIA KpeMmuHg (4.1.2 mwim 4.2.2),
WIIM €r0 alHKBOTHAg dacTh 200 cM®, eclH B JadbHEHIEM HCIONb3YeTCd METOH aTOMHOH adcopOIHH,
YITapHBaloT 10 00beMa 120—150 ca®, mpubapnaior 2 cM® pacTBopa xkenesa (10 r/mv’). Pactsop HedTpami-
3VIOT aMMHMAKOM JI0 TOSBICHUS ocagka TuapokcHia xenesa (I11), npudasnsawot 20 cMm? pacTBopa ¥ypoTpoIH-
Ha, HarpepatoT g0 70—80 °C. BEIMIABIIMIA 0CcamoK THIPOKCHUIOB BEIIEDKUBAIOT B TEIUIOM MECTE B TEUCHNE
10—15 MHH 00 KOarylsaIue ocagka. PacTBOp ¢ 0CATKOM IOCTE OXTAXICHHS TEPESHOCIT B MEPHYIO KOIby
BMeCTHMOCTHIO 250 cM?, DOBOIAT MO METKH BOIOI, TEepeMeNInBainT W (GHUIABTPYIOT Yepe3 CYXOH (GHIBIP
cpenHeit morHocTH. IlepByio mopIiHi0 GHIETpaTa OTOPACKIBAIOT.

OTONpanT B KOSy 19 THTPOBAHWA ATHKBOTHYIO 9acTh 25— 100 cv? (B 3aBUCHMOCTH OT COJASPKAHUS
OKCHIA Kanbllig). Ecoi B Ipode MPHCYTCTBYET MapraHell, TO I YCTPAaHCHHS ¢T0 BIHSHIA K ATHKBOTHOH
YaCTH T00aBAAIOT 5 cM® pacTBOpa TpHATaHOTaMuKa. IIprmuBaror 3—3 Kaneab HHIHKATOPa HHIHTOKAPMHHA
H pacTBopa IMIPOKCHIA KalHg J0 Hepexoda OKPacKH pacTBopa B JIMMOHHEIA OBeT, 3aTeM eile 10 cM® B
n30bITOK, TpHGaBIgioT 0,1 T HHIHKATOPHOMA CMECH 1 MPH SHEPTHIHOM MePeMEIIIHBAHNH TUTPYIOT PACTBO-
poM TpumoHa b 1o Mmepexoga oKpacKH pacTBOpa B (DHONETOBYIO.

OIHOBPEMEHHO IPOBOIAT KOHTPOJILHEIH OITHIT.

5.1.3 OGpaboTrka pe3yabTaTob

MaccoByio IOMI0 OKCHIA Kanblig X, %, BRIMHCIMIOT 110 (OPMYIIS

(; - V) CV, 100
X = v, m ’ (3)

rae ¥, — obneM pacTBopa TpuioHa b, m3pacxomoBaHHBIA HAa THTPOBAHHE KANIbLNA B ATHKBOTHOW YacTH
MpoBBI, CM;
V, — o6nbeM pacTBopa TprioHa b, H3pacxonoBanHLIA Ha THTPOBAHHE KOHTPOJILHOIO OIILITA, CM?;
' — MaccoBasd KOHIICHTpAITHA PacTBOpa TPHAOHA b 1o oKCHAy Kanmbld, I/cM’;
¥V, — obmmii 06beM pacTBopa IPOGHL, CM;
V, — 00BeM amHKBOTHOM YacTH pacTBOpa MPOGH, cMY;
## — MAacca HaBeCKH SMAaiu, T.
Pacxoxae HIg pe3yIbTaTOR MApATIIeTEHBIX OTIpeeNe HIIH He JOTDKHE TIPEBHITATE SHAUCHHI, YKA3aHHBIX
B Tabamte 1.
5.2 IlepMaATraHATOMET pHIECKHIT METOI
Merton OCHOBAH HA OCaKIEHWH KAIbIHAA OKCAIATOM AMMOHMS B BHIE KPUCTALTHYECKOIO OCalKa oKcanara
KaJIBIIHA, PACTBOPEHHH €T0 B CEpHOI KUCTOTE W TUTPOBAHWH BHITENHUBITIR HicA TIPH 3TOM 1IABENeBOH KMCIIOTH
MEPMAHTAHATOM KATHS.
AnanazoH omnpeneaseMBIX MACCOBBIX MOMCH oKcHaa Kanbldg — 1 % — 20 %.
5.2.1 PeakTHBBEI X1 PACTBOPEI
Anvvmak soaasri mo TOCT 3760.
AvMoHHT 1IagenepokHcIb o TOCT 5712, pacteop 60 r/cm?.
Hatpuii masenepoxucabiii mo I'OCT 5839.
Kucnora congaas no I'OCT 3118 u paz6apmermas 1:1.
Kucnora cepraasg no I'OCT 4204, pastapnentas 1:4.
YporponuH, pactsop 30 r/mm?.
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Kanmii mapraanopokmcinsiii mo I'OCT 20490, pactBop: 3,16 T comd pacTBOpIIOT B 1 AM® BOIHI, THIATEIILHO
MePEMEIHBAIOT, (MHILTPYIOT 9epe3 BOMOKHHCTRIM acOecT WIH CTCKIIIHHYI) BaTy B CKISHKY H3 TEMHOIO
CTeKJIa M BeuIep:KHBAKOT 6—& cyTt. Ilocme 5Toro pacTBop NeKaHTHPYIOT H XpaHAT B CKJISHKE H3 TEMHOIO
CTCKTIA.

Hns ompeneeHAS MacCOBOM KOHIIGHTPAITHH PacTBOpa MAapraHIIOBOKHCIOrO Kaiaud Hapecky 0,2 T
IMAaBeNeBOKUCTOTO HAaTPHI, BHICYVIIEHHOTO TIPH TemmnepaType 105—110 °C, moMemamoT B KoAOY BMECTH-
MocThio 250 cv®. TIpmmmsator 100—150 cu?® ropsaeit Bomsl, 40 cm? cepHoit kicmoTh (1:4), HarpepaloT 10
80 °C; mocae MoJTHOTO pacTBOPSHHUS HABECKH OBICTPO THTPYIOT PACTBOPOM MAPTaHIIOBOKHCIOIO KalHg 10
MOSBIIeHUI GMeTHO-PO30BOI OKPacKl, He HCUe3aloleil B Teuenne 1 MHH.

Maccosyio KoHticHTpaImio C pacTBopa MapraHIIOBOKHCIIOTO KAl MO OKCHIY KaJBIHA, T/CM®, BEI-
THUCISIOT Mo (hopMyne

m 04179
o2 B ©)

IO¢ 1 — Macca LIABEICBOKHCIOro HAaTpHd, T;
0,4179 — xKo>DQhOHIMEHT MepecdeTa MABEIeBOKNCIOr0 HATPHA Ha OKCHI KANbITHT,

¥V — o0BbeM pacTBOpa MAPTaHIIOBOKHCIIOTO KAJMMI, H3PACXOIMOBAHHEI HA THTPOBAHWE, CM°.

5.2.2 TIpoBegenne aHATH3a

OTaeneHne MOMYTOPHBIX OKCHITOB MPOBOIAT 110 5.1.2 10 cnob «OTOHparT B KOJMOY TS THTPOBAHW .

K anmkpoTHOI 9acTH pacTBopa (B 3aBHCHMOCTH OT CONCPKAHHA OKCHIA KaNbIIHA) IPHIHBAIOT
30 cM® pacTBOpa IIABEICBOKHCION0 aMMOHHS MaccoBoil KoHmeHTparuu 60 r/oM°, cMech HarpeBaioT 10
70—80 °C u MenneHHO, M0 KalriaM, IpHOaBII0T pa3daBlcHARIH (1:1) pacTBop aMMHaKa (IIPH CHALHOM
nmepeMelliMBAHNHT) IO MOSBIEHUS 3araxa aMMiuaka. PACTBOp ¢ ocamkoM MaBeAeBOKHCIOTO KANBITHA BEED-
JKHBAOT B TeILIoM MecTe 30 MuH. Ocamok oTHILTPOBHEIBAKT Yepe3 IUIOTHLIA (QITIETD H MPOMEIBAIOT HE-
GOMBITMM KOTHIECTBOM XOJMOTHOW JHCTHITHPOBAHHON BOOHI IS yIANeHHS XJIOPHI-MOHOB M H30BITKA
okcanara aMmMoHug. ITpoMBITEI 0cagoK cMBIBAIOT rOpAYEi BOIOH B KOJIOY, B KOTOPOH BEJI0OCHh OCAKICHHUE,
npmmmBaoT 20 cM? cepHOM KHCIOTH, pasbaBneHHON 1:4, IpoMBIBaKT (GHABTP pa30aBIeHHOHN cepHOH
KucIoToi (1:10), Harpepatot g0 80 °C H THTPYIOT PACTBOPOM MAPTaHIIOBOKHCIOTO KAlHA IO MOSBICHHL
671eIHO-PO30BOI OKpacKH, YCTOHIHMBOH B TedeHHEe 1 MHH. IlapamienbHo NpoBOIST KOHTPOIBHBIA OITHIT.

5.2.3 O06paboTka pes3yIbTaToB

MaccoByio DOMK OKcHOa Kanblug X, %, BEIMTHCISIOT IO (GOpMYTIe

(¥, — ¥3) ¥, €100
XY= (10)

rae ¥, — obbeM pacTBOpa MapraHilOBOKHCIOIO Kalud, H3PacXONOBAHHLIA Ha THTPOBAHHE €0 alIHMKBOT-
HOI 4acTH, cM?;
V, — 0bbeM pacTBOpa MapraHUOBOKHCIOIO KaIKA, H3PACXON0BAaHHBIH Ha THTPOBAHME KOHTPOJILHOIO
OIEITA, CM’;
V, — obwmil 00neM pacTBopa Hnpodbl, cM;
{ — wmaccopas KOHIIEHTPAITHA PACTROPA MAPTAHIIOBOKHCIOTO KATHs TT0 OKCHITY KanbITud, T/cM?;
¥V, — 0bBeM aTMKBOTHOM 9aCTH PacTBOPA NPOOHI, B3ATHIA I OMPeTeaeHIT MAacCOBOM JOMH OKCHIA
KaIbITHA, CM>;
M — Macca HAaBECKH SMAaJH, T.
PacxoximeHHS pe3yIaETaTOB MAPANISIbHEIX ONPSICICHIH He JODKHEI IIPEBHIIATEL 3HAYCHHH, yKa3aH-
HBIX B Tabnuue 1.

N

w

6 KOMﬂJIeKCOHOMeTp[/I'IeCKIIIﬁ METO ONpCACJCHUA COMEPKAHNA OKCHAA MATHHAA

Meton OCHOBaH Ha CIOCOOHOCTH HMOHOB Ka/IbllMg M MarHus B pacrBope npu pHY o0pa3oBbiBaTh
KOMIDICKCHOE COeTHHEHHE ¢ METATTHHIMKATOPOM XpoMoreH depHbIM ET-00, okpallleHHOE B CHPeHEBHIH
useT. Ilpy THTpOBAaHHMM PacTBOPOM TPHIOHA b KOMIDICKC paspylmacTcd M pacTBOp MPHOOPETACT OKPACKY
ceobomHOro HHIHKaTopa. ComepkaHue OKCHIA MATHHSI OMPEeNdiOT ¢ YIeTOM paHee OMpeeNeHHOr0 co-
JepsKaHWA OKCHTA KamblMs. J[HamazoH ofpeenseMBIX MACCOBKIX JOMeH okcuma Maransg — 1 % — 4%.

6.1 PeakTHBBI H pACTBOPEI

Kucnora comstrag mo I'OCT 3118, pasGapnennas 1:1.

Avmvuak BogHEIH 1o I'OCT 3760.
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Kamit xmopun mo TOCT 4234.

Avmvonui xomopug no I'OCT 3773,

AvmMonuiHag OydepHag cMech: 20 1 XIopHIa aMMOHHA pacTBOpgIorT B 500 cM® Bombl, 1oGaBILIOT
100 cm?® pacTBOpa aMMMaKa, pa3daBisioT BoZoi 1o 1 M3, TepeMelBaoT.

XpomoreH yepHbiit ET-00, HHEOHKaTOP: TIIATETBHO PAcTHPAIOT B araToBoOH cTynke 0,1 T MHIMKATOpa
¢ 10 r xmopHuga KanHs.

MarHmii MeTaTHYeCKHI.

Marung okcun o 'OCT 4526.

CTaHmAPTHHIA ~ pacTBOpP MAarHMsS MACCOROH KOHIEHTPAIHHM 0 OKCHIY MarHug 1 r/mM*: HapecKy
0,6031 r merammmueckoro MarHng wi 1,0000 T oKcHma MarHmug, IIpeqBapHTENbHO MPOKATEHHOTO TIPH
temueparype 700—800 "C mo nocrosHHOH macchel, pacTBopsioT B 40 cm® pasbasieHHOH (1:1) consiHO#M
KHCIIOTHL PH HarpeBaHHH. PacTBop 0XIaXKIaKoT, IePeBOIAT B MEPHYIO KOIOY BMECTHMOCTBIO 1 1M, JOTH-
BAIOT 10 METKH BOJIOH M IIepeMelInBaloT.

Cone guHaATpHeBas »THaeHAHaMUH -N, N, N’ N-TeTpayKcycHOH KHCTIOTH 2-BogHag (TpunoH B)
no TOCT 10652, pactsop mo 5.1.1.

Hns omnpenencHHS MAacCOBOM KOHIIEHTpAMH PacTBOpa TPHIOHA b 1Mo oKcHay MarHHA B KOOy Is
THTpOoBaHuA 0T6HpaT 10—20 ¢’ CTaHIapTHOIO pacTBOpa MarHug, pasdasngioT 1o 100 cv® Bomoii, 1o0as-
agioT 20 oM’ aMMOHMITHOR Oydeproii cmecn, 0,1 r HHIHKaTopa XxpoMoreH depHoro ET-00 m THTpYIOT
pacTBOpOoM TpHIOoHA B 10 mepexoma oKpacKH pacTBOpa M3 CHPEHEBOH B romy6yio.

Maccy okcHIa MarHus, B3aMMOIeHCTBYIONTYIO ¢ 1 cM?® pacTsopa TpunoHa b, r/cM?, BEMHCILIOT IO

dopmyne
nG
VZ 3 (1 1)
rae ¥, — 00beM CTAHIAPTHOTO PACTBOPA MATHHS, B3ATHIA IS THTPOBAHUI, CM;
€, — Maccopasg KOHUEHTPAUMA MarHMd B CTAHAAPTHOM DPacTBOPE B IICPECYCTE Ha OKCHI MarHHsd,
r/cM’;
V, — obwem pacTBopa TpuaoHa b, M3pacXoMOBAHHBINA HA TUTPOBAHWE, CM>.
6.2 Ilposenenne anamuza
ANWKBOTHYIO 9aCTh (DHITETPATA, MOTYIEHHOTO TIOCAE 0CAXKIEHNS CYMMB OKCHAOR YPOTPOTTMHOM (5.1.2),
MOMEIIAKT B KOAGy BMecTHMOCTRIO 230 cM?, pasGasngioT somoii o 100 cm®, mpuamsator 20 ey’ aMMOHWI-
Hoii OydepHoii cMecH, 1obapngiorT 0,1 r MHIMKAaTOpa H THTPYIOT CYMMY OKCHIIOB KaJNbIHS H MATHHS
pacTBOpPOM TpHIOHA b 10 nepexoia OKpackH pacTBopa U3 CUPEHEBOH B ronyoyio. OIMHOBPEMEHHO IMPOBOJIST
KOHTPOJIbHBIH OIIHIT.
6.3 OobpadoTEa pe3yaLTaToB
MaccoByio om0 oKkcuna Maraus X, %, paccUuTHBAIOT o GopMyme

be :C(Vl —V3) ¥y 100
1 Vyom ’ (12)

C=

rae  — MaccoBasg KOHIIEHTPAITHS PACTBOpa TpHUIoHA B Mo oKCcHITy MarHus, r/cM?;
¥, — obbeM pacTBOpa TPHIOHA b, M3pacXonoBaHHbIA Ha THTPOBAHNE CYMMEI OKCHIOB MarHus M KaJlb-
g B aTHKBOTHOM YacTH, CM”;
V, — obneM pacTBopa TpHIOHA B, H3pacXomOBaHHLIH Ha THTPOBAHHC OKCHIA KAJILIHA B PABHOMH anHK-
BOTHOM 9aCTH, CM?;
V, — obumit o6neM aHATH3HPYEMOTO PAcTBOPA, CM?;
V, — 00beM aTMKBOTHOW YacTH pacTsopa Mpobbl, cM?;
m — Macca HABECKH 5Malld, B3ATOH IJIA aHAIH3a, T.
W3 pesyiprara aHanmsa X, BRIYUTAIOT PE3YILTAT KOHTPOIBHOIO OIBITA X, PACCYMTAHHLIN 110 TaKOH
Ke dopMyTe.
OKOHYATENbHEIN pe3ynnTaT aHanuza X, %:
A=X—4X, (13)
PacxoxIeHHs pe3yIBTATOB NAPALICIIBHBIX OIPEIC/ICHWHA He TODKHEI IIPEBHIIIATE 3HAYCHHH, YKa3aH-
HBIX B TaOnHIe 1.
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7 MeToapl OonmpeaAcC/ICcHHA COACPIKAHUA OKCHAA ATIOMHHHA

7.1 KoMnneRcoROMeTpHIecKAil METO

MeTton ocHOBaH Ha obpazosanuu 1pu pH 3,5—5,8 GeclBeTHOTO BHYTPHKOMIITIEKCHOTO COETHHEHHST
ATIOMHHAS ¢ TPHTOHOM b, B3ATHIM B M30BITKE, KOTOPHI 3aTeM OTTHTPOBHIBAIOT CTAHTAPTHEIM PACTBOPOM
VKCYCHOKHCIOTO IIMHKA ¢ HHIHKATOPOM KCHITEHOIOBEIM OpaHsKeBRIM. J{HATIA30H OTpeIeIIe MBIX MACCOBRIX
IONCH OKCHIa amoMuHAS — 1% — 12 %.

7.1.1 PeakTHBBHI B pacTBOPHI

Kucnora cepras o TOCT 4204, pas6apnerHag 1:4.

Kucnora congnag o I'OCT 3118 u pasbasncHnag 1:1.

Kucnora asotrnag o I'OCT 4461.

Kucnora ¢ropucrosogoponnad mo I'OCT 10484,

Kucnora ykeycHas o I'OCT 61.

Tumpoxcun Hatpug no F'OCT 4328, 30%-ubrit pacTBop.

Harpu#i xnopuctoiii mo TOCT 4233.

@enondyranens (maauKarop) [3], 0,1 %-HEH cIUpTOROH pacTBOp.

Harpnit ykcycHokHCH 3-sogueni mo TOCT 199.

Bydepnriit pacrsop (pH 5,7—5,8): 300 r ykcycHOKHMCIOr0 HATpust pacTBOPAIOT B 300—400 ca® BOMkL,
MPHIHBAIOT 6 cM® YKCYCHOM KHCIIOTHI, TOMMBAIOT 10 1 AM° BOZOH, IEepeMeIIHBaioT.

Iuak ykcycHOKMCHBIH 2-Bogubiii 1o I'OCT 5823, pacrBOp MONSIPHOH  KOHLEHTPAIIHH
0,025 monb/nM*: 5,5 T YKCYCHOKHCIIOTO ITHHKA pacTBopaioT B 200—300 cM® BOIEI, MPHIHBAIOT 3 CM® YKCYC-
HOM KHCIIOTHL, TOMHBAIOT 00 1 aM° BOJZOM H MepeMelInBAIoT.

AMOMHHWH MeTaDTHIcCKHi. CTAHTAPTHRINA pacTBOP MAcCOBOH KoHIeHTparun 1 r/mv’: 1,0000 r me-
TATHICCKOT0 ATIOMHHHAL IIOMEIIAIOT B CTaKaH BMECTHMOCTEIO 500 cM® M OCTOPOKHO PacTBOPAIOT B 50 o’
COMSTHOM KMUCHOTH 1:1, mprbaBasSioT HECKOIBKO KAMeNb A30THOM KHCTIOTH o TIPeKpallie HAS BCIeHHBAHHSI
PACTBOPA H KHILITIT IO YIATEHHS OKCHIOB a30Ta. OXMaxkIeHHHIH PACTBOD TEPeHOCAT B MepHyIo Koaby
BMCCTHMOCTEIO 1 IM*, TOMMBAlT BOmOH mO METKH, NepemeituBaror; 1 cym® comepskur 0,00189 r okcmma
ATIOMHHHAL.

Kpacnn xene3oaMMOHHIHERE [4], pacTBop ¢ Maccoboil KoHIeHTpanuei xemnesa 0,01 r/cv’: 86,4 ©
KBACIIOB PACTBOPSIOT B TOpsTIeHl BoIe, TIPHINBAIOT 25 cM° comaHoi KHcnoTH. Tlocme oXNnaKIeHHST TOTyIeH-
HBIIl PACTEOP B MEPHOH K0Ibe BMeCTHMOCTBIO | IM® TOMHEBAKOT BOJOH JO METKH, TMePEeMEIMBAIOT, (DHTh-
TPYIOT.

Kenezo kapbommieHOe [2], pacTBop Maccopoi konteHTparan 0,01 r/em® 10 r xapGoHHIBHOTO
JKelle3a MOMEIIAKT B CTakaH BMecTHMOocThio 400 cM®, pactBopsioT 1pH Harpepanud B 100 cM® conssHOMR
KHCTIOTHI, pasBapmeHHoi 1:1, 3aTeM MO KATAAM OPHOABISIOT A30THYI KUCTOTY NI OKHCTIEHWS TBYXBa-
TEeHTHOTO XeJle3a 10 TPEXBANeHTHOTO, YIAPHBAIOT 0 BIAKHEIX colell, MpHanBaroT 50 cM? COMTHOM KICTO-
THI, pazdaBleHHOM 1:1, CHOBa YIAPHBAIOT IO BIAKHBIX coieil, npmimpaioT 50 ¢M® COMAHON KHCIOTEHL,
pasbapienHoii 1:1. Comep:XHMoe CTaKaHa OCTOPOXHO HATPEBAKOT 10 MOTHOTO PACTBOPSHMS CONCH, pacTBOP
OXTAKTAIOT, TIEPEHOCAT B MEPHYI0 KONOY BMECTHMOCTRIO 1 M7, MOAHMBAIOT 0 METKH BOTOM M MepeMeIH-
BaloT.

Amvmvuak Bogabeii mo F'OCT 3760.

YporpomiH (reKCaMCTHACHTETPAMIH), PAaCTBOP MaccoBoil KoHteHTpamua 300 r/mv’.

Kamii nupocepHokucnsii o N'OCT 7172,

Cone guHaTpHeBasg >TuneH HaMHuH-N, N, N N ~“TeTpaykcycHOH KHCIOTH 2-BogHas (TpuiaoH b) mo
I'OCT 10652, pacTBop MongpHO# KoHmeHTparmu 0,025 mons/mM*: 9,3 T TpumoHa b moMemanT B cTakaH
pyecTMOCTBIO 300 cM® B pacrBopgior 1IpH Harpesanui B 100—150 ¢M® Bogn. Pacrsop GHIBETPYIOT Yepes
(GPHILTP cpemHeH ITIOTHOCTH B MEPHYIO KOJI0Y BMECTHMOCTBIO 1 IM°, MONMBAIOT 10 METKH BOLOH H IepemMe-
ITHBAKOT.

Hns onpeneneHHd MaccoBOM KOHIIEHTPAIIMH pacTBopa TprioHa b 1o okcHIy amoMHHAA 2,5; 5,0 Hnn
10,0; 15,0; 20 cM? cTaHIZApTHOTO PACTROPA AMIOMWHNS TTOMEINIAIOT B KOMOH BMeCTHMOCTRIO 250 cM?, Kyaa
nmpenpapuTeabHo BHeceHo 30—50 cm? pacTBopa TpmioHa b M HecKoIbKo Kamenb (heHom(pTanenHa. 3aTeM
T0BABIIIOT TI0 KATISIM PACTBOP THIPOKCHIA HATPHS TO TOSBICHHT MATHHOBON OKPACKH, KOTOPAT HCIe3a-
eT OT TIPHOABTIEHUSA OTHOH KAIMH COoMsTHOoH KucnoTH. [locne sToro mpramneaoT 20 cM® 6yde pHOTO PacTBO-
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pa, HArpeBaloT [0 KHIICHMS H KHIETAT B TeucHue 1—2 muH. Pacreop oxinaknaor, npudasiagior 0,1 r
MHINKATOPa KCHISHOIOBOTO 0PAICKEBOr0, MePEeMEIINBAIOT H THTPYIOT PACTBOPOM YKCYCHOKHCIIOTO ITHHKA 10
repexoga JKeATOH OKpackH PacTBOPa B MATTHHOBYIO.

MaccoByio KOHIICHTPAIMIO pacTBopa TpuiaoHa b 1o okcuny amoMHHNA C, r/CM>, BEMHUCILIOT TO

thopmyne

¥ o0,00189
=T TN Ko (14)
(1 -V K
e V¥V — obneMm CTaHIAPTHOI'O PAcTBOPA allOMHHHA, B3ATHIHA I OIPENCIICHAA MacCCOBOH KOHICHTPA-

LM, CM°;
0,00189 — maccoBag KOHNEHTPAITHA CTAHTAPTHOTO PACTBOPA AMIOMHHHS 10 OKCHAY amiOMUHNSL, T/CM?;
¥, — obreM pacTBOpa TPHIOHA b, B3ATHIA 1714 THTPOBaHUA ¢ H30BITKOM, CM;

V, — 06BeM pacTBopa YKCYCHOKHICIIOTO IMHKA, H3DACcXOMOBAHHEN HA THTPOBAHHME M30BITKA TPHIOHA

b, cv?;

K — cooTHoONIeHME MEIKIY TPHIOHOM b H pacTBOPOM YKCYCHOKHCIIOTO ITHHKA.

I YCTAHOBIEHHS COOTHOIIEHIS K B KOMOY BMeCTHMOCTEIO 250 cM> BBOIAT OIpeIeIeHHOE KOMMIe-
CTBO pacrBopa TpwioHa b, npuauealor 20 cyM® OydepHoro pacrpopa, pazdapingior Bogol 1o 75—100 o’
Hobapmsior 0,1 T MHIHKATOPA KCHIEHOIOROTO OPAHKEBOTO W THTPYIOT PACTBOPOM YKCYCHOKHCIOTO ITHHKA
J0 TIepexona OKpackH MHIMKATOPA B MATHHOBYI).

CooTHoltieHne K paccuMTHBAIOT 1Mo hopMye

V3
K A (15)
rae ¥, — obbeM pacTBopa TpHIOHA B, B3ATHIA 1715 TUTPOBAHWS, CM®,
V, — 00beM pacTBOpa YKCYCHOKHCIIOTO LIMHKA, M3DACXON0BAaHHBIH HA THTPOBAHKE TPHIOHA B, e’

KcuneHOMOBRI OpaHXeBHIH, MHTHKATOD: pacTHpaloT B crynike 0,1 r mAmMKaTOpa ¢ 10 T xmopucToro
HATPHSL.

7.1.2 IlpoBegeHue aHannsa

7.1.2.1 Ocanok rHIpOKCHIOB Ha (GHILTPE, MOMYIeHHEBIH M0 5.1.2, pactBopaoT B 20—25 cM?® ropsaeit
COJISTHOM KHUCTIOTHL, pazBapireHHoM 1:1, cobdupas pacTBop B TY Ke eMKOCTh, B KOTOPOH TIPOBOTHITH OCAXKIEHHE.
DIETP MPOMBIBAIOT 6—8 pa3 TEIIBIM PACTBOPOM COMIAHOM KHCAOTH, pa3bapneHHoi 1:100, 3aTeM XomoqHOH
BOmoii 2—3 pasa. PactBop ynapusaloT mo o6bemMa 20—25 cM? B TOHKOH CTpyeil OCTOPOKHO BIHBAIOT B MEPHYIO
Konby BMecTHMOCTRIO 250 cM?, B KoTopyio NpeapaputeabHo HamiTo 40 cv? 30 %-Horo pacTBopa THIpOKCHIA
Harpusi. Konby sHEprHYHO BCTPAXMBAIOT B TeYCHHE 1—2 MMH, 3aTeM OXIaXKIaloT, TOJIHBAKT BOIOH 10
METKH, NepeMelnuBaloT. Ocaaky Jal0T OTCTOATHCH M MHIBTPYIOT PACTBOP 4epe3 CyXoM (MIBTP CpelHeH
TZIOTHOCTH B CYXYIO KOIOY, 0TOpacHBasg TIEPBYIO MOPITHIO (hHIIETPATA.

ANMMKBOTHYIO 9acTh punbTpaTa 100 cM® mpu comepskaHNH OKCHOA amioMHAHNT MeHee 3 %, 50 cv?® nmpm
COmeP:KaHHM OKCHIA amioMHHHI Gonee 3 % 1 25 cM® mpH comep:XaHNHM OKCHIA amioMHAHHS Gomnee 10 %
MOMEIAI0T B KOHHYCCKYIO KO0y BMecTHMOCTERIO 250 ¢M?, pa3bapidior, ecii Hy:KHo, 1o 100 ¢y BomLo#.
K pactopy mprimBaioT U3 SI0PETKH TOYHO OTMEPEHHOS KOMHYICCTBO TpIiioHa b (20—25 cam?), melirpann-
3VIOT CONSHON KUCIOTOH B IIPHCYTCTBHU (he HONDTANCHHA, 100aBI4s €€ 110 KallaaM 10 00cCIBEeYHBAHH
pacTBOpa, mpraHBaioT 20 cM® OydepHOTo pacTBOpa, HArPEBAIOT COTCPIKAMOC KOIOH T0 KHUIICHHAS H KHIIT-
T4t | —2 MHH.

Ecnu tpuiioHa b B3STO HEOOCTATOYHO, PACTBOP [IPH HarpeBaHWM MyTHeeT. B 5TOM cnydae B KonOy
MIPHIHBAKT COITHYIO KHCTOTY TTO TIPOCRETIIEHNI PACTROPA, BBOJAT JIOMOAHUTENBHO 20 cM® TpuiioHa b, 1o
KammgaM B3 SopeTKH TIPHANBAIOT PACTROP THIPOKCHIA HATPHUS T0 MOIBICHUS MATHHOBOTO OKPANTHBAHHS
B MIPUCYTCTBUH (heHOMpTamenHa. OCTOPOKHO, TI0 KAIAM HEHTPATIH3YIOT PACTBOP CONSHOM KHUCAOTOH 10
obecIiBeTMBaHNA PacTBOpa, puaneaT 10 cM® GydepHOTo pacTROpa, HATPEBAKOT 10 KHUTIEHHS M KHITATSIT
1—2 MuH.

PactBop oxmaxgaror, mpubapnaioT 0,1 T HHTHKaTOpa KCHICHOJIOBOTO OPACKCBOTO H THTPYIOT H305HI-
TOK TPpHJIOHA b pacTBOPOM YKCYCHOKHMCIOTO HIMHKA JO MEPEXOIa XKEATOH OKPACKH pacTBOPA B MAJIMHOBYIO.

OnHOBpPeMEHHO TIPOBOIAT KOHTPOTBHEIN OTTHIT.

7.1.2.2 OnpeneneHue MacCOBOH TOJH OKCHIA AIOMHHHA M3 OTICIbHON HABECKH

0,3 r sManH TOMEIIAIOT B IIATHHOBYIO YAllIKy, MpHIHBaiT 15—20 e’ cepHOM KHMCHOTH, pa3baBieH-
Hoii 1:4, 10—15 cm? GropHCTOBOIOPOTHOM KHCIOTEH. PacTROD BREIMAPHBAIOT JOCYXA W OCTOPOKHO MPOKATH-
BalOT B MyheTBHOT Tieun TIpH Temmepatype 750—900 °C B TeueHme 5—7 MuH. OCTATOK B YallIKe CTIIARIAIOT C
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3—35 T IHPOCEPHOKHCIIOTO KAaNHs MPH 5TOH Xe TeMIeparype 10 NoIydeHHd Ipo3padHoro miapa. Ilocie
OXJIAKICHHA II7IaB PACTBOPLIOT B ropgucii Bone ¢ mobapinermem 15—20 cm® comaHoil kucnorel. PactBop u3
9alIKH IIePeHOCAT B CTAaKaH BMeCTHMOCTBIO 400 cy®, 00OMEBIBAIOT YallIKy 2—3 pasa ropsSucii BOIo#, IIpHCoeIH-
HAA IPOMEIBHEIC BOIH K OCHOBHOMY pacTBopy. CTakaH BEIICPKHBAIOT HA IUTHTC TIPH YMEPSHHOM HATPSBAHITH
70 TIONYYeHHS MPO3PAYHOTO PACTBOPA, YIAPHBAIOT, €CIM HYXHO, Mo o6seMa 120—150 cM®, oxmaxmaor,
TIPITHBAIOT 2 ¢M? PACTBOPA KENe30aMMOHMITHBIX KBACITOB MM KapboHIILHOTO JKere3a. PacTBop HeHTPamH3yioT
AMMHAKOM 10 HAYATA BHIAASHHIST B OCATOK THIPOKCHIOB XKee3a, AMOMHHNST, THTAHA, HATpeBaloT mo 70—&80
°C, mpunusaloT 20 ca®  YpOTPOIIHHA H OCTABIAIOT CTOATE B TSIUIOM MecTe Ha 10—15 MHIL

OcagoK THIPOKCHIOB OTOHILTPOBHIBAIOT Ha (GHIBTP CPEeTHEH INTOTHOCTH H, HE MPOMBIBAS, PACTBOPS-
10T B 20—25 cM® ropgdeil cogHOM KHCA0THL, pa3bapicHHOM 1:1, cobHpag pacTBOP B TOT XK€ CTAKAH, B
KOTOPOM MPOBOIHAH ocaxkiaeHHAe. Jamee aHAaTH3 BeOyT, KaK yKasaHo B 7.1.2.1, HaunHasg co cn1ob «DHIBTp
MMPOMBIBAIOTs . OMHOBPEMCHHO IIPOBOIAT KOHTPOMLHEIH OIILIT.

7.1.3 O6paboTKa pe3yaLTATOB

MaccoByio momi0 OKCHIA aTIOMHUHAL X, %, BRIUHCIAIOT 110 (hopMyne

X :(Vl -V, Ky CV, 100
) 7 m ; (16)

rae ¥, — obbeM pacTBopa TpWIOHA b, B3ATHI ¢ H30BITKOM, CMY;

V., — obbeM pacTBOpa YKCYCHOKHCIOTO ITHHKA, H3DACXOIOBAHHEIA HA THTPOBAHHC H30LITKA TPHIOHA
B, cv?;

K — COOTHOLIEHHE MEKIY PACTBOPAMH TPHIOHA b M YKCYCHOKHMCIIOTO ITHHKA;
{ — MaccoBasg KOHIIEHTPAITHS pacTBopa TPHAoHA b 1o OKcHIy amioMHHNAL, T/cM?;
V, — obuumit 06BeM pacTBopa NpoGhl, cm’;

V, — 00beM aNnuKBOTHOH YacTH (BHUILTPaTa, CM?;

m — Macca HaBSCKH SMAiH, T.

Ecmu gactb obuiero obbemMa pacTBopa Nposbl HCIIONb30BANACh I METOIA aTOMHOK adcopOLuM, TO

MACCOBYIO OO OKCHIA aIOMHHHA X, %, BEMHCIAIOT 10 (DopMyIIe

(1 -V, K)C ¥, 100 Vg
1= v, m .V5 s (17)
e V, V,, K, C, V,, V,, m — cM. opmyny (16);
V, — obbeM pacTBopa, W3 KOTOPOTO B3ATa alMKBOTHAS 4acTh [UIA aHAIN3a, CM’;
V., — 0bbeM OCHOBHOTO (DHIIBTPaTa, B3ATOTO IS ONpPEIEIeHHA OKCHIA AIIOMHHHS, CM.

W3 pesynbrara aHanus3a X, BRHMHTAIOT PE3YILTAT KOHTPOILHOTO OMKITA X, pAaCCYMTAHHBIH 110 TEM JKe
dhopmynaMm.

OKOHYaTCIbHEIH pe3ynbTar aHammsa X, %:

X=X — X, (18)

PacxoxaeHHs pe3yIbTaroB Napa/UIeIbHBIX ONPEIeIeHWA HE JOJDKHBI IPEBBIIATh 3HAYCHUH, YKa3aH-
HBIX B TabOmmne 1.

7.2 @oToMeTpUYCCKMd METO

MeTon ocHOBAaH Ha 06pa3z0BAHMW OKPAIIEHHOTO B KPACHHIH 1BET KOMTUIEKCHOTO COETHHEHHS A0-
MHHHSL ¢ anioMuHoHOM npu pH 4,5—4.6 1 u3MepeHHH ONTHYECKOH IUIOTHOCTH pacTBopa. Melraolnee
BIMIHHE 3KeJe3a YCTPAHIIOT C MOMOIIBI0 THIPOKCHAA HATPHSA B acKOPOMHOBOI KHUCIOTH, THATIA30H OTIpe-
IeAeMEBIX MACCOBRIX JoJIcH OKCHIA amoMHHHT — 1% — 12 %.

7.2.1 Annaparypa, pcakTHBBL H PACTBOPHI

DOTOKOMOPHMETP MM CTICKTPOMOTOMET.

Kpaciu xkene3zoaMMOHHIHEIE [4], pacTBOp ¢ MacCOBOH KOHIeHTpartuei xeme3a 0,01 r/ca? mo 7.1.1.

Keneso kapboumnbroe [2], pacTBop Maccopoi kKoHeHTpannn 0,01 t/ev® mo 7.1.1.

Harpus tugpokeum mo N'OCT 4328, 30 %-Aw1it n 5 %-HHI pACTBOPHL.

Kucnora comarag mo TOCT 3118, pastapnennag 1:1.

AMIOMHHOH, pacTBop 1 r/oM%: 1 T allOMHHOHA [TOMEIIAIOT B CTaKaH BMeCcTHMOocTRi0 200 cM® 1 pacTBO-
psioT B 50—70 cM® BOIBI IPH KHOSTYEHUH B TeUeHUE 5 MUH. PacTBOp 0X1ax1aioT, GUIALTPYIOT H Pa30aBiis-
10T MIPCOBApUTCALHO MPOKUIIAICHHOM Bonoit 1o 1 mv® B MepHOii Kombe.

®enondranend (MHIHKaTOp) [3], 0,1 %-HEIH CIUPTORKIH PACTEOP.

Harpu# ykcycHOKHCBIH 3-BogHbI 110 I'OCT 199.
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bydepnniit pactsop (pH 4,5—4,6): 115 r yKCYCHOKHCIOT0 HATPHA PAacTBOPAIOT B 600 cM® BOIEL, pacTBOD
(dwerpytor, npubasisgior 70—75 ey’ congHoM KHCAoTh (1:1), pazfaBigioT NPOKMUIITICHHON BOIOH B MEPHOM
Ko;10e 0o 1 oM® B IepeMelHBalIoT.

Kucnora ackopSuHOBas, BOTHBIH pacTeop 20 T/cM°, CBEKEIIPUTOTOBICHHBIHN.

CTaHIAPTHLIA PACTBOP ¢ MACCOBOH KoHNeHTpanuen amomunng 0,1 mr/ca® 10 ca® craHZapTHOTrO
pacteopa o 7.1.1 moMemiaroT B MepHYIO Komdy BMecTHMOCThIO 100 cM®, mOmHMBaiOT 10 METKH BOIOH,
e PeMETHBAOT.

7.2.2 IlpoBegcHue aHannsa

ANMMKBOTHYIO 9ACTh MIEIOTHOIO PAcTBOPa, MomydeHHOTo no 7.1.2.1 wim 7.1.2.2, pasHyio 25, 10 nmn
5 cM® IIPH COAEPKaHHH OKCHIA amioMHAHNS 1—3, 3—6 1 6—12 % COoOTBETCTBSHHO, ITOMEIIAKT B MEPHYIO
KonGy sMecTHMocThio 100 ¢M’, IPHAHBAIOT 10 MEeTKH 3 % -HBIH pacTBOp MMIPOKCHIA HATPHS, IEPEMeI-
BaloT. AJTHKBOTHYIO 9acTh Pa30aBIcHHOrO IMEI0YHOTO PAcTBopa (B COOTBSTCTBHH C TalIHIICH 2) IToMeITa-
0T B KOHHYIECKYI0 Konby BMecTHMOCTBIO 100 ca?, mpubasngior 2—3 Karmy MHIUKaTopa GeHompTATeHHA,
HEeHATPAMM3YIOT COMSTHOM KucmoToi (1:1) Do McaesHOBEHHST OKPACKH, MPHOABITIOT 2 ¢M® pacTBOpa ackop-
OMHOBOM KHCITOTH M OCTABAAIOT HA 5—7 MHH.

Tadonuma 2

Maccopag TOMT OKCHIA Hasecka, T CxeMa pa3BeleHHS O0BeM aTHKBOTHOIH Macca amoMuHUS B
amoMHHIS, % poBEI YaCTH, CM? ATHKBOTHOM YacCTH
pacTBopa, MT
1—1,5 0,5 0,525 10 0,025—0,035
250 - 100
1,5-3 0,5 0,5-25 5 0,015—0,033
250 - 100
3—6 0,5 0,5—10 5 0,015—0,030
250 - 100
6—12 0,5 0,55 5 0,015—0,030
250 - 100

3arem nipunupaioT 20 cv? OychepHoro pactBopa M 4 cM? pacTBOpa AMOMIHOHA TIPH TIepeMellTMBAHHI.
PactBOp MepeHocaT B MEpHYIO KO0y BMecTHMOCTRIO 100 cM®, TOMHBAIOT 10 METKH BONOH, MCPEMEIITHBATOT.
OIHOBPEeMEHHO TIPOBOIAT KOHTPOJBHEIH OIMBIT. Yepes | 1 H3MepdroT ONTHIECKYR TIOTHOCTE PACTROPA TIPH
A= 530 M. B kagecTBe pacTBopa CPaBHCHUA [IPHMEHIIOT BOLY.

M3 monydeHHHX 3HATeHHAI OTITHYECKOH TTOTHOCTH PACTBOPA MPOOHI BEMHUTAIOT 3HAUCHHE ONMTHYIEC-
KOH IUIOTHOCTH PacTBOPAa KOHTPOJILHOI'O OMLITA H 0 I'PaIyHPOBOYHOMY rpadMKy HAXOIAT MAaCCy allOMH-
HHA.

7.2.3 IlocTpoeHHe rpamTyHpOBOIHOTO TpadHuKa

B mepHBIe KONGH BMecTHMOCTRIO 100 ca® BHOCAT 2; 4; 6; 8; 10 cM’ cTaHIAPTHOTO PACTBOPA ATIOMH-
Hug, uro coorsercreyer 0,20; 0,40; 0,60; 0,80; 1,00 Mr amoMHHHS;, €lI¢ OTHY KOJIOY HCIIONB3YIOT IS
IIPOBEIEHUA KOHTPOJIBHOI'O OIBITA.

Bo Bce KoNMOB MPHIMBAIOT 1O 2 CM’ pacTBOPA KCIC30aMMOHMHHLIX KBAcIlOB HWIH KapGOHILILHOTO
JKeJesa | Ianee IMOCTVIIAKT, KAaK YKa3aHo B 7.1.2.1, HadWHag Co CI0B «TOHKOH CTpyeH» . ATTHKBOTHYIO 9aCTh
meroTHoTo pactsopa 10 cv? moMenaoT B Konby BMecTHMOCTRIO 100 cM?, mpubasnsaioT 1—2 Kammu dheHon-
dTanerHa U IIPOBOIAT aHaIH3, KaK YKa3aHo B 7.2.2.

ITo u3MepeHHBIM 3HAYEHHAM ONTHYECKOH TOTHOCTH CTAHTAPTHRIX PACTBOPOB, 34 BREIETOM 3HAaYe-
HHMA ONTHYECKOHN ITIOTHOCTH PACTBOPA KOHTPOJALHOI'O OIIBITA, H COOTBETCTBYIOIIMM MM MaccaM alio MHHHS
CTPOST TPATYHPOBOTHHIN IrpadhuK.

7.2.4 OGpaboTKa pe3yiabTaTOB

MaccoByio IOMI0 OKCHIA ATIOMHHHAL B 5Manu X, %, BRIYHCIAIOT 10 (hopMyIIe
my Vy 1,8894 100
h mV, ’

(19)

e m, — Macca aTOMHHNSA, HAWTEHHAS TI0 TPATYHPOBOTHOMY TPaduKy, T;
¥, — 00beM anMKBOTHOM YacTH, CM;
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1,8894 — xosddHOHCHT IIepecdeTa ATFOMHIHES HA OKCHII ATOMHAHHS;
m — Macca HaBeCKH HMalH, T;
V, — obmmii 00beM pacTBopa IIPoGHL, CM.
PacxoxmeHWS pe3yIETaTOB MAPANICTLHEIX ONPCSICICHIH He JODKHE IPCBHIIATEL 3HAUCHHH, YKa3aH-
HBIX B TabOmmne 1.

8 MoTomeTpuyecKuii MeTON onpeaeneHnsa coaepxanus okcuaa gocdopa (V)

MeTOn 0CHOBAH Ha PeakKIiH 00pa3oBaHHud XKeAToH (hocdopHOMOIHOICHOBOH IeTe POMOMHKHCIIOTE C
MOCICIYIONIAM BOCCTAHOBICHHEM €€ B COMSHOKHCIOH cpelde HOHAMH OBYXBAJCHTHOI'O JKejc3a B IIPHCYT-
CTBHH THOMOYCBHHB M CEPHOKHCION MEIH 00 KOMITICKCHOTO COCTHHEHHA, OKPAIICHHOTO B CHHHI ITBCT,
C TIOCTEIYIOIIAM H3MePEeHHEM ONTHIECKOH IIOTHOCTH pacTBopa. KoMnneke yeroiune B Teuerue 30 MITH.
JuarazoH onpefensseMbIX MacCOBHIX moneil okcHna dochopa — 1 % — 5 %.

8.1 Anmapatypa, peaKTHBEI H PACTROPEI

DOTOKOIOPHMETD HIIH CIIEKTPOGOTOMET.

KgacIiH kene30aMMOHHHHEIE [4], pacTBOp ¢ MaccoBoil KOHIIeHTpalnei xenesa 0,025 r/em® o 7.1.1.

AvMHak BogHbeii o 'OCT 3760 u pasdasiacHHBIH 1:1.

Kucnora ceprag mo IT'OCT 4204, pasbapnenHas 1:4.

Kwcnora dropucrosomopontad (mmapukosag) mo 'OCT 10484,

Kamit mupocepHokucneii mo N'OCT 7172.

Meag (IT) ceprokHcaan S-pogHas o T'OCT 4165, pacteop 10 r/mme.

TuomoueprHa o I'OCT 6344, pacteop 80 r/aMm>.

BoccranopurenbHasd cMech: cMelnrnpaior 150 cy® pacrBopa cepHoKucion meau 1 700 oM® pacrsopa
tHOoMOYeBHHEL Ilociie oTcranBaHng B TedeHIE 24 9 cMech (DIIILTPYIOT, 0CamoK OoTOpachIBaIOT.

Avmonmi MonrOIeHoBoKHCAE 10 'OCT 3763, pactBop 50 1/mM7°.

Kamuait dhocdopHokBcAbn onHo3aMemeHHBH mo I'OCT 4198. CraHmapTHBIA pacTBOp A ¢ MaccoBoii
koHneHTpanuei docdopa 0,1 Mr/ev’: 0,4393 1 omHO3aMeNNIEHHOTO GOCHOPHOKHUCTOTO KATHS, BHICYIIIEH-
Horo 1pu teMmmneparype 105—110 °C, moMelaoT B MEPHYIO KoA0Y BMECTHMOCTBIO 1 IM®, pacTBOPAIOT B
100 cM® BOIBI, TOTHBAIOT BOIOH MO METKH, TIepeMelmBaioT. Pactsop b ¢ MaccoBoi KoHIeHTpaluei doc-
dropa 0,01 mr/cv’: 10 cM® cTaHIAPTHOTO pacTBOPa A MOMEINAKT B MEPHYIO KOJIOY BMeCTHMOCTBIO 100 cM?,
TOIHBAIOT 0O METKH, TIePEMENINBAIOT.

8.2 Ilposenenne anamu3a

8.2.1 B kon0y BMectaMocTEIO 100 cM® oT6HpaloT amHKBOTHYIO YacTh IIEI0YHOTo (MUIkTpara 1o 7.1.2
B COOTBCTCTBHH ¢ Tadmuiiei 3 mwim 50 cM® rmpH MaccoBoit mone okcHaa docdopa (V) ot 0,5 % 1m0 2,5 % n
25 cM?® mpm Maccosoit mone ot 2,5 % mo 5 % pacteopa 1o 4.3.2.

Tadonanmiuma 3

Maccopad mgoma oKcuaa AMMKBOTHAA YaCTh IIEJI0YHOIO KomuectBe okcuma docdopa (V) B
docdopa (V), % ¢unprpara, oM’ ATMKBOTHON YACTH, MT
Or 0,1 mgo 0,3 BKIIOY. 25 0,05—0,15
Cs. 0,3 » 0,6 » 10 0,07—0,15
» 0,6 » 1,5 » 5 0,07—0,15
» 1,5 » 3,0 » 2.5 0,07—0,15
» 3,0 » 35,0 » 1,0 0,06—0,12

IMpunmsator 2 cM® pacTBOpa KeTe30aMMOHHITHEIX KBaciios, 20—25 cM? BOTR M aMMHAaK J0 HAYATA
00pa30BaHUd YCTOHYMBOTO OCalKa THIPOKCHIA Kelle3a, KOTOPHIM cpa3y PacTBOPSIOT B MHHHMAIbHOM
KONMYICCTBC COJLTHOM KHCAOTH (1:1), MpudaBndd ¢c Mo KaIlTaM M KaKIHIH pa3 THIATCILHO MCpeMEIInBad
PacTBOD, 3aTeM HoOaBISIOT 2 cM® 5TOH Ke KHCIOTH B H30HTOK. K MOoNMyueHHOMY pacTBODY IIPHINBAIOT
10 cM® BOCCTAHOBHTSIIBHON CMeCH, NepeMellHBalT, Yepe3 5 MUH ToSasngior 10 cy® congHoil KHCIOTH
(1:1), 3aTeM II0 KarIaM TMpH IepeMelInBAaHIH IPIIHBAIT & CM® pacTBOpa MOITHBICHOBOKHCIOIC AMMOHHS
U TIPOTOCKAIOT MepeMelInBaHie B TeueHne 1 MHH, pastasmadior Bomoil o obrema 100 cM?® U mepeMenH-
BaloT.

Yepes 15—20 MHH H3MEPAKT ONMTHYCCKYI MTOTHOCTh PACTBOPA MO OTHOIIEHHIO K PACTBOPY KOHT-
POILHOTO OIBITA B KIOBETS TOMIHHOH ciog 50 MM 1pH A = 650 HM.
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Maccy nmartnokucH pocdopa HAX0HAT M0 I'PagyHpOBOYHOMY I'padHKy.

8.2.2 OmpeneacHNIC MAcCOBOH Moy okcua dactopa (V) U3 OTIeIBHOH HaBCCKH

0,5 r sManm| pacTBOPAIOT B IDIATHHOBOH 4Yamike B 10—15 cm?® ceproit kucnore (1:4) m 7—10 oM’
(PTOPHCTOBOIOPOTHON KHCIOTH IPH HATPEBAHHH, BEITAPHBAIOT TOCYXa H CIIIaBIgIOT B Mydene mpu 800 °C
C MUPOCEPHOKHCTHIM KalmreM (3—35 T) 70 TToAyIeHH MPOo3padHoro T7asa. ITnag BHINEAATHBAIOT B TopaIe
pome ¢ mobaemeHneM 10—20 cM® COMTIHOM KMCIOTHL.

PacTBOop 0XMakOaloT, MepeHOCAT B MEPHYI0 KOIO0y BMECTHMOCTBIO 250 cM?, HOAMBAIOT BOHOH IO
METKH, (DHIIETPYIOT, €CIITH PACTBOP MYTHEIH.

ANMMKBOTHYIO YACTH PAcTBOPAa B COOTBETCTBHM ¢ Tadmmieil 3 oTGHpaloT B KOOy BMECTHMOCTBIO
100 ¢M® 1 mposomar ananns 1o 8.2.1, HaunHag co 0B <« IprmHBarT 2 ¢’ XKele30aMMOHHIHEIX KBACIIOB»,

8.3 IMocTpoeHre rpaxyupoBodAore rpaduga

B nrecth MepHBIX K00 BMecTHMOCTBIO 100 cM® momemmaroT mo 2 cM® Kele30aMMOHHITHBIX KBACIIOB,
2 cv? congHoit kucmothl (1:1), U3 6ropetku 1,0; 3,0; 5,0; 7,0; 1 9,0 cM® cTanmaptHOro pacteopa b droctho-
pa, ato cooTeercTryet (0,01; 0,03; 0,05; 0,07 u 0,09 mr dhoctopa. Illectas Konda cIyKHUT I109 TIPOBETEHUS
KOHTPOTBLHOTO OTHITAa IPATYHPOBOTHOTO TpadHKa.

Hanee mpoBomsT aHATH3 Mo 8.2.1, HAYHHAS CO CIOB <aMMHAK 0 Havala odpa3oBaHMs yCTOMIHBOTO
ocagkKas.

Ilo m3MepeHHBIM 3HAYSHHAM OINTHYCCKOH ILTOTHOCTH PACTBOPOB H COOTBETCTBYIOIIMM HM Maccam
drocdopa CTpoAT IPaTyHPOBOYHLIN rpaduk.

8.4 O6patoTEa pe3yaAbTATOBR

Maccosyio 10110 okchga dochopa (V) B sMmanu X, %, BHIYHCIAIOT 110 GOpMyIc

my V; 2,2914 100

?
mV,

X= (20)
rae m, — Macca Qocdopa, HalIeHHAd 110 IPalyMPOBOYHOMY IDAadHKY, T,

¥, — 0bbeM alMKBOTHOM YacTH 1IENI0YHOro (DUiILTpaTa, cM’;
2,2914 — kozhOhHAIHEHT NepecdeTa Ha OKCHI (ocopa;

M — Macca HaBeCKH 5MaiH, T;

¥, — obmmit o6seM pacTBOpa MPOOH, CM'.

PacxoxmeHHs pe3yabETaToOB MAPANISTLHEX ONpeTeIeHII He JO/LKHE IPEBHIIATh 3HATCHHH, yKa3aH-

HBIX B TabOmmne 1.

9 MeToapl onpeaeNeHds coAepxkanud okcuaa xeneza (111)

9.1 @oroMeTpAIeCEHil MeTOI

MeTon ocHOBaH Ha 08pa3oBaHWH B aMMHATHOH Cpede OKpPaIleHHOTO KOMILTIEKCHOTO COETHHEHHS
TPHCYIL(QOCATHITIAATA Keae3a H U3MEPEHWH ONTIIECKOH IMIOTHOCTH OKpallleHHOro pacTBopa. JInamaszoH
oTpefemIeMbIX MACCOBRIX ToMei okcHna keneza — 0,5 % — 7 %.

9.1.1 AnmapaTypa, pcaKTHBEL, PacTBOPEI

@QoTOKOIOPHMETP WIH CHEKTPOGOTOMETD.

Avmvmak BogHbIE o I'OCT 3760.

Kamit mupocepHokucneii mo N'OCT 7172.

Kwncnora congrag o I'OCT 3118.

Kucnora cepras o IT'OCT 4204 u pazbapnenHas 1:4.

Kuncnora 2-pogHasg cynbsgocanuimnosad mo F'OCT 4478, pacteop 100 r/mv?.

Kucnora azornasg no I'OCT 4461 u pasbapnernas 1:3.

Kwncnora suHHag, pactsop 200 r/mv’.

Kwcnora dropucrosomopontad (mmapukosag) mo 'OCT 10484,

Keneso kapbonwnbHoe [2], craHZapTHBIH pacTBOp A € MAacCOBOH KOHIGHTpalMeH xelesa
0,1 mr/cv®: 0,1000 1 kKapOOHHIBLHOTO JXeJe3a pacTBOPLIOT B 50 cM® a30THOH KMCIIOTHI { 1:3), pacTBOp Harpe-
BAIOT IO MPEKpallleHUsS BRIZEICHHI OKHCIOB a30Ta. Ilocie OXMaKOeHHs pacTBOD IMEPEHOCAT B MEPHYIO
KO0y BMECTHMOCTBIO 1 OM, TOMHBAIOT IO METKH BOIOH M IEpPeMElIHBaioT.

CraanapTHeIi pacteop B ¢ MaccoBolt KoHIeHTparHeit xenesa 0,1 mr/cm®: 10 oM® craHgapTHOTO
pacTBopa A MOMENIAlT B MEPHYK Koa0y BMecTHMoCThIO 100 cM®, HOMHMBAIOT 10 METKH BOHOH M mepeme-
IMTHBAIOT.
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9.1.2 IIpoBeneHIIC aHATH3a

Hagecky 0,1 r smani moMelnaioT B MIATHHOBYIO 9alllky, NpuaasaioT 10 cwv? cepHo# KUCAoTH (1:4) 1
5 cM® (DTOPHCTOBOIOPONHOH KHCIOTHL. BRITIAPHBAIOT IO MOSBICHHUS MApOB CCPHOM KHCIOTH, OXJIAKIaloT,
OOMBIBAIOT CTEHKH YAIKH BOJIOH, pACTBOP BEIMAPABAKOT JTocyxa. CyXo# 0CTATOK CIIABISOT ¢ 2 T THpoceD-
HOKHCJIOTO KallHdg, MOAYYCHHLIH IUIAB BRIMICAAYHBAIOT B 20 cM® cepHOi KHCTIOTH (1:4) MIpH yMEpeHHOM
HarpeaHWH. TTonydeHHBIH pacTBOp MepeHOCAT B MEPHYI0 Komby BMecTHMOCTHIO 100 cm?, pazbasngior
BOJOH [10 METKH, EPEMEIIIMBAKT.

ANMMKBOTHYIO 9acTh pacTBopa 25 cM® MPH MaccoBOM moie okcHia kenesza mo 1,5 %, 10 ou?® mpm
MAaCCOBOI1 jToie oKCeHyIa kenesa oT 1,5 % no 3 %, 5 cM® TIpH MaccoBO# nosie OKCHIa kenesa oT 3 % no 7 %
MOMCIIAIOT B MCPHYI0 Kom0y BMmecTHMocTeio 100 cv®, mpmmBator 25 ©M® pacTBopa BHHHOM KHCIOTHI,
15—20 cn® cynpdrocanMnaOBOi KICIOTH, HEATPAIH3YIOT aMMHAKOM 10 NOABICHUS YCTOHYHBOM JKeIITOH
OKPAacKHM, 3aTeM I00aBaAoT 5 ¢M® aMMHaka B M30BITOK. PacTBOP IOAMBAKOT 10 METKH BOJIOH M NMEPEMENTH-
BaloT. OTHOBPEMEHHO IIPOBOIAT KOHTPOABHBIA ONBIT. ONTHYECKYIO IHIOTHOCTb IOJIY46HHOIO PACTBOPA H3-
MEPAIOT Ha CHeKTPOohOoTOMETPE HIH (POTOKOIOPHMETPE TIPH IMHHE BOMHEL 420—430 HM B KIOBETE TOMIIIH-
HO# noraomaoiiero cnosg 20 cM, HCTIONb3YS B KaUecTBe pacTBOPa CPAaBHEHHS BOTY; BEUHTAIOT OMTHUEC-
KYI0 TUIOTHOCTE PACTBOPA KOHTPOJIRHOTO OTHITA. Maccy Xese3a HaXomgaT 1o TPpaTyHPOBROTHOMY TpadHKy.

9.1.3 TlocTpoeHne rpayHpOBOTHOTO TpadiKa

it 1OCTPOCHUS IPAIyHPOBOYHOIO rpadhiKa B MEpHBIC KOJIOR BMECTHMOCTRIO 100 cyM® NpHIMBaOT
rnmocuemopareeao 5, 10, 15, 20, 25, 30 cM® ctangapTHOTO pacTBopa Kenesa (pacTeop b), 9To cooTBeT-
creyer 0,05; 0,10; 0,15; 0,20; 0,25; 0,30 Mr xejiesa, clic OIHY K0JA0Y HCIIONB3YIOT IS KOHTPOJILHOLO
onbITa. B KakIyo Koady IpHANBAOT Mo 2 ¢M® pacTBOpA BHHHOM KHCA0TH, 15—20 cM? pactBopa cynsthoca-
THITAIIOBOH KHMCIOTHI, AMMHAK IO TICpEeXoda OKPACKH DACTBOPA B JKCITHIH MBET M B M30LITOK — 5 cM’.
PacTeoph B KONGAX JOAWBAIOT BOMOH O METKH W MepeMelmnBalT. ONTHYIeCKY0 TIIOTHOCTE PACTROPOB
H3MepSIOT, Kak ykasaHo B 9.1.2. Ilo 3HadeHAAM OTITHIECKOH TIIOTHOCTH PACTBOPOB, 32 BREIMETOM ONTHIEC-
KO¥ TNIOTHOCTH PACTBOPA KOHTPOIBHOTO OTIHITA H COOTRETCTRYIOITNAM MM MACCAM Xele3a, CTPOAT Tpaay-
MPOBOYHBIH I'padHK.

9.1.4 OGpaboTKa pe3yiIbTaTOB

Maccosyio momo okcuna xeaesa (III) X, %, suaucadgior mo GopMyie

my Vy 1,4298-100
S , 1)

roe m, — Macca tochopa, HaWIEHHAS 10 TPATYMPOBOYHOMY TpadHKy, T;
V, — obumii 06beM pacTBOpa MpodhL, ¢M;
1,4298 — xoxhdummenT mepecdeTa Ha okcHn kenesa (I1T);
M — Macca HaBeCKH 5MAajlu, T,
V. — obneM alMKBOTHOH YacTH pacTBopa, CM'.
PacxoxaeHHs pe3yIbTaroB Napa/UIeIbHBIX ONPEIeIeHWA HE JOJDKHBI IPEBBIIATh 3HAYCHUH, YKa3aH-
HBIX B TabOmmne 1.
9.2 TurpuMeTpUdecKHii METO
MeTon oCHOBaH HA BOCCTAHOBICHUH TPEXBATIEHTHOTO KeNe3a PACTROPOM XJIOPHUCTOTO O0BA 0 JABYX-
BAaJIEHTHOTO ¥ TUTPOBAHWH TIOCHETHErO0 PpAcTBOPOM  [TBYXPOMOBOKHCIOTO K&THA B TIPHCYTCTBAN MHITH-
KaTopa IHhecHIIAMHHCYIR(hOHATA HATPHA. [[Hama3oH omnpede/ieMBIX MAacCOBRIX TOJCH OKCHIA JKeles3a —
2% —17%.
9.2.1 PcakTHBEI, pacTBOPHI
Kamit mupocepHokucneii mo N'OCT 7172.
Kucnora asotrnag o I'OCT 4461.
Kucnora cepras o TOCT 4204, pas6apnerHag 1:4.
Kucnora comamag no IT'OCT 3118, pasGapincanag 1:1.
Keneszo kapbormnbHoe [2].
Kwcnora dropucrosomopontad (mmapukosag) mo 'OCT 10484,
QuoBo OBYXI0prcToe, pactsop 100 r/am> 100 r ZByXIOPHCTOro 0JI0Ba pacTBOPLIOT B 250 cM?® cos-
HOH KHCJIOTH IIPH HAarpeBaHHH. PacTBOp 0XIakaloT, MepeBOIAT B MEPHYIO KOJI0Y BMCCTHMOCTRIO 1 IM?,
TOMMBAIOT IO METKH BOTOH M MEPEMEITHBAIOT.
PryTh XmopHas, BOTHHI pacTBop 60 1/my’.
HudennnamitH-4 cyThhOKHACIOTH HATpHERas collb (THbeHHIAMHHCYTHOOHAT HATPHL), MHINMKATOD,
BOJTHBIH pacTBop 20 v/0M*: 2 T mHGeHNIAMUHCYTHMOHATA HATPHA pacTBopgdioT B 100 cM?® BOMHL
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Kaymit apyxpomopokucinniii no I'OCT 4220, pacrsopul Au b,

CraHnapTHRIH pacTBOD A MacCOBOH KOHLEHTPALUMH I10 OKcHIOy xeiaesa 0,008573 r/em* 5,2645 1
IBYXPOMOBOKHCIIOTO KalHd, BHICYIICHHOTo IpH 180—200 "C mo mocTogaHAON MAcchl, IOMEIIAIOT B CTaKaH
pMecTHMOCTEIO 30 cM® m pacTBopAIoT B 100 cv?® Bonel. PacTBOp mepemiBaioT B MEPHYI) KOIOY BMECTHMOC-
Thi0 1 1M}, MTOBOIAT BOJOM 1O METKH M TepeMEITNBAIOT.

CTaHnapTHHIH pacTBop B MaccoBoit KOHIEHTpAITHH 1o okcuny kemeza 0,001715 r/cw: 200 cm? pa-
CTBOpA A MOMEIAIOT B MEPHYIO KOA0Y BMECTHMOCTBIO 1 mM*, pa3baBasgioT M0 METKH BOTOH H IMepeMeII-
BAaIOT.

9.2.2 IlpoBegeHne aHaTH3a

Hagecky sMan | r noMenaiT B IVIATHHOBYIO YalllKy, CMadHBalOT BOIOH, MPHIIHBAIOT 15 cM® cepHOil
kncnots (1:4), 5—7 cm® GTOPHCTOBODOPOIHOH KHCIOTH H BHEIIAPHBAKOT Jocyxa. COMH PACTBOPIIOT B
20—25 cm?® congHoii KrcaoTH (1:1) mpu HarpeBaHmi. PacTBOp KOMHYCCTBCHHO MEPSBOIAT B KOIOY BMCCTH-
MocThio 250—300 cm®. EcnM mMaTepHanm He pacTBOPHICS MOTHOCTHIO, CONEPKHMOE INMATHHOBOH YaIKH
MePEHOCAT Ha (GHALTP CcpeaHel MmoTHOCTH. OcagoK Ha (QIIIBTPE TIPOMHBBAIOT 5—6 pa3 ropsadaeil BOmoi.
MrsTpaT cOOMPAKT B KOHUYECKYID KOMOY BMECTHMOCTRIO 250 cM? M cOXpaHAIOT (OCHOBHOH PACcTBOD).
@HnbTp ¢ OCAJKOM IIOMEIIAIOT B INIATHHOBLIA THIEIb, 030/STI0T, MPOKAIMBAKOT IIpH TeMiiepaType 600—
700 °C. Ocagok CIDIABILI0T ¢ IMHPOCEPHOKHUCIBIM KANHEM, IIOCIEe OXIAXKICHHA IIaB BHINEIAYHBAIOT H
MOJIY9CHHEIH pacTBOP MPHCOCIHHAIOT K OCHOBHOMY pacTBopy. PacTBop HarpeBamT IO TEMIICPATYDPLI
80—90 °C, 3aTeM Mo KalbigM IMPHIABAIOT PAacTBOP ABYXIOPHCTOIC 0JI0BA OO0 00eCBEUHBAHIA H B H30KITOK
1—2 xammu, gobapmstior 10 cy® cepHOi KHCIOTH (1:4), cTeHKH KOI6R 08MBIBAIOT BOTOM, PACTBOP OXIAXK-
IaloT, MPHIABAIOT 5 cM® pacTBOpa XJIOPHOH PTYTH H HepeMEIIHBaIOT. Yepes 5 MHH IPWIHBAKOT 5 CM®
pacTBopa THQEHHIAMHHCYIRL(DOHATA HATPHA H THTPYIOT PACTBOPOM IBYXPOMOBOKHCIOTO KAMHd JO YCTOI-
yuBoi B TeueHue 10—20 ¢ teMHO-(bHOISTOBOH OKpacky pacTBopa. ONHOBPEMEHHO IPOBOILAT KOHTPOILHBII
OITHIT.

9.2.3 O6paboTKa pe3yIbTATOB

MaccoBylo DoMI0 oOKcHOa XKeiaesa X, %, BRIYHCIAIOT II0 (hopMyIe

h-rc
m

X= 100, (22)

roe ¥, — o0beM pacTBOpa IBYXPOMOBOKHCIOTO KATHA, H3PACXOZOBAHHLIA Ha THTPOBAHME OKCHIIA JKCJC3a,
oM
V, — obbeM pacTBopa TBYXPOMOBOKHCIIOTO KAl B KOHTPOIBHOM OIIHITE, oM’
{’ — MaccoBasg KOHIIEHTPAITHAA PACTBOPA ABYXPOMOBOKHCIOTO KATHA M0 OKCHITY Xeme3a, T/cM?;
m — HaBecKa 5Manw, T.
PacxoxxneHHs pesyIbTaToB Iapaic/IbHbIX OIPeIcACHHA HE TO/DKHEI IIPEBLIIATL 3HAYCHHH, YKa3aH-
HBIX B TaOnnIe 1.

10 MeToapl onpeaeleHds COACPRKAHUA JHOKCHIA THTAHA

10.1 @oToMeTpHYecKHii METO

MeTon ocHOBaH Ha 00pa30BaHWH OKPAIICHHOTO B 3KENTHIH 1IBET YCTOIIHBOTO COeTMHEHN S TeTHpeX-
BJIEHTHOT'O THTAaHA C JHAHTHIHUPHIMETAHOM B PAcTBOPE CONSHONH KHCIOTHL M M3MEPEHHUM ONTHYCCKOH
IDIOTHOCTH PAcTBOpa. WanazoH onpegeageMBIX MACCOBHIX Jloneil mnokena Thtana — 0,1 % — 4 %.

10.1.1 Ammaparypa, pcaKTHBBI, PACTBODLI

D@OoTOKOTOPUMETD WM CIIEKTPOGOTOMETD.

Kamii nupocepHokucabiii o 'OCT 7172,

Kucnora congrag o I'OCT 3118 u pasbasnennad 1:1, u pacteop 1 Moas/mm3.

Kucnora ceprag o I'OCT 4204 u pazbasmenHas 1:1, 1:4, 1:10.

Kuncmora dropuctoromopograg (maasnkosast) mo TOCT 10484,

Kwncnora ackopbunoBag [3], cBeXeNnpHTOTOBICHHBIA pacTeop 100 1/mv’.

HuanTumapunmMeTan, pactsop 50 r/mv’: 50 T THaHTHOHPIIMETaHa pacTBopgioT B 700 cyM® congHoi
KHCJIOTH KOHIICHTPAIHHA 1 MOMb/IM®, QHIETPYIOT B MEPHYIO KOI0Y BMCCTHMOCTRIO 1 IM® B JOBOIAT 00LeM
pacTBOPa COAAHOM KHUCIOTOM 1 MONBL/IM® 0 METKH.

JAWOKCHI THUTAHA, CTAHTAPTHRIM pAcTBOP A C MAacCOBOHM KOHIIGHTpallHell NTHOKCHIA THTaHAa
0,4 mr/cM* HaBecky mHokKcHaa THTaHa 0,1000 r, npeTBapHTeNbHO MPOKATEHHYIO B INTATHHOBOM HIH (hap-
droporom THIIE TIpr 900 °C B TeueHne 40 MHH, TOMEITAIOT B MIATHHOBHIA THTEARL U cTTasngioT ipu 700 °C
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¢ 2—3 I MMPOCEPHOKHCIIONO KATHA 10 NOTYYSHHA POo3PadHOro IIaBa.

THrens ¢ mIaBoM OXIAXKIAIOT, IIOMEIIAIOT B CTAKAH BMeCTHMOCTRIO 250 e, mpmmusaror 30—50 cuM?®
cepHOil KucaoTwl (1:4). [T moxrHoTO pacTBOPCHNAA I7IaBa CTAaKaH BLIICPIKHBAIOT HA IUTHTE TIPH YMEPCHHOM
HarpeBaHHH 10 MOIYICHHA MMPO3pavHore pacTBopa. THrelb yIaXgioT H3 cTakaHa M 0OMEIBAKOT €T0 BOTOH.
TTosygeHHBIA PaCcTBOP TIEPEBOIAT B MEPHYIO KOAGY BMECTHMOCTRIO 250 cn?, pasBaBasioT 10 METKH CepHO
kucmoToi (1:10), mepeMelmBaT.

CraanapTHHIH pacTeop b ¢ MaccoBoit KoHIeHTpaimei muokcuna Tutada 0,01 mr/cm: 25 cm?® cran-
JapTHOIO pacTBopa A IEpPeHOCAT B MEPHYIO KOAOY BMECTHMOCTBIO 1 AM°, HOBOIAT OO0 MCSTKH CEPHOM
kucmoToi (1:10) 1 nmepeMenImBaroT.

10.1.2 IlpoBencHHe aHAIM3a

ANMKBOTHYIO dYacTk pacTsopa 1o 9.1.2 20 cm® mpu  MaccoBoil  Hojie IMOKCHIA THTAHA B SMAIH 0
0,1 %, 10 cM® ripu MaccoBoit gone ot 1,0 % mo 4,0 % wim anuKBOTHYIO 9acTh 20 cM® pacTBopa 1o 4.3.2
MOMEITAIOT B MEPHYI0 KO0y BMecTHMOCTBI0 100 cM®, mpmmmeaior 5,0 cM? pacTBopa acKopOHHOBOH KHC-
JOTEL, Wepe3 5 MuH mobasmsor 10 cv® comsHoi kucaots (1:1) 1 10 cM® pacTBopa THAHTHITHPIIMETAHA.
PactBop pasbaBiadioT BOmO#H 10 METKH M TlepeMentnBaioT. Yepes 20—30 MHH H3MePSIOT ONTHUIECKYIO TITOT-
HOCTb PACTBOPa B KIOBETe TOMMHHOA nmornoiamninero cnot 30 MM 1pu A = 385 HM, HMCIOIb3ys B Ka4eCTBE
pacTBOPA CPaBHCHHS ANMHKBOTHYIO 9acTh PAcTBOPA, B KOTOPYIO HJO0ABICHLI BCC YKA3AHHEIC BEHIIIC PCAKTH-
BEI, KpOME THAHTHITHPHIAMETaHa. OTHOBPEMEHHO IIPOBOIAT KOHTPOILHEIN OITRIT.

Ilo mafimeHHOMY 3HAYCHHK) ONTHYCCKOH IDIOTHOCTH HCCISIYEMOro pacTBopa IpoOHL 32 BRIYCTOM
OINTHIECKON TIOTHOCTH PACTBOPA KOHTPOIBHOIO ONBITA HAXOIAT MAcCy THOKCHIA TUTAHA TI0 TPaIyHpo-
BOYHOMY I'DaHKy.

10.1.3 TTocTpoeHne TpaTyHpOBOTHOTO rpadhHKa

Mg nmocrpocHHS rpalyupoBoYHOro rpadHkKa IIPH MACCOBOM Ioje DHOKCcHAa ThraHa mo 1,0 % B
MepHBIe Konbn BMecTHMocThio 100 cy?® npummsarot 1,0; 3,0; 5,0; 7,0 cM® cTAaHIApTHOTO PACTBOPA THOKCHIA
THTaHa (pacTBop b), 9T0 coorsercrByeT 0,01; 0,03; 0,03; 0,07 Mr THOKCHIA THTAHA.

IIpy MaccoBoii Joe MTHOKCHIA THTaHa Oonee 1 % B MepHBIC KOIGH BMecTHMOCTRIO 100 ey’ mprmm-
patot 7,0; 10,0; 12,0; 15,0 cM® cTaHZapTHOTO pacTBOpa OIBYOKHCH THTaHa (pacTBop b), 4TO COOTBeTCTBYET
0,07;0,10; 0,12; 0,15 Mr guoKcHIa THTaHA. OTHOBPEMEHHO TIPOBOIAT KOHTPOMLHEIN OIIBIT,

B xonSe1 npubasnsor 5 cM® acKopBHHOBO KHCIOTH, Mepe3 5 MUH — 15 oM’ comsgHoi KucmoTh (1:1)
u 10 cv® gHAaHTHIHPHIMETAHA, Pa3BaBIgIOT BOIOHM T0 METKH 1 depe3 20—30 MHH M3MePAIOT ONTHIECKYIO
ILTOTHOCTh PACTBOpPa B KIOBETE TOMIHMHOM ITOTIOMAIero cmog 30 MM mpu A = 385 HM, MCHONB3YL B
KadecTBe pacTBopa cpaBHeHHd Bomy. Ilo HaligeHHBIM 3HAYEHHIM ONTHYCCKOM INMOTHOCTH PacTBOPOB, 33
BBIYETOM ONTHYCCKOH IMOTHOCTH PACTBOPA KOHTPOJIBHOI'O OMNBITA M COOTBETCTBYIONIHM MM MaccaM ITHOK-
CHIIA THTaHA, CTPOAT TPagyHPOBOYHHI rpaduk.

10.1.4 O6paboTKka pe3yIbTATOR

MaccoByio 00 THOKCHIA THTaHa X, %, BEUHCISIOT 110 GopMyIe

m ¥
T 100, (23)
e m, — Macca TUTaHa, HalJIcHHAd 110 IPALyHPOBOYHOMY IpadHKy, I;
¥, — 00beM anMKBOTHOH YacTH PacTBOpa IPOOHL, CM*;
m — Macca HaBECKH >MAalH, T;

V. — obmmit 065eM pacTBopa TPoOHI, M.

PacxoxmeHns pe3ynbTaToB HapalIeTbHBIX OTIPENeIIeHHI He TODKHBI TIPEBRIIAThL YKa3aHHEIX B Tab-
e 1.

I1 PUMCYdHHUC — HOHYCK&CTCH TIPUMCHCHHNC qJOTOMSTpI/I‘-If.‘,CKOTO MCTOAd MpH MAaCCOBOI oone Juoxkcuaa
TiTara ot 4 % o 20 %.

10.1.5 Hapecky smanu (0,1 T pacTBOpSIOT B INIATHHOBOH Jaimke B 10—15 cm® ceproil kncnots (1:4) n
5—10 cM® GTOPHCTOBOTOPOIHOM KMCIOTHI IIPH HATPEBAHMH, BHIIIAPHBAIOT JOCYXA.

Cyxoil 0CTaTOK CIJABILIOT ¢ 3—5 T HHPOCEPHOKHCIIONO Kallid, IUIaB BHIICIAYHBAOT B 60 e’ cep-
HOH KucaoTw (1:1) npu HarpeBaHuH. IlonydcHHEBIN pacTBOP MEPCHOCAT B MCPHYIO KOJIGY BMCCTHMOCTEIO
250 cum?, pasBaBasior 10 METKH BOJOH, TepeMelllnBaroT.

ANMMKBOTHYIO 9acThb pacTBopa 3 ¢M® IIpH MaccoBoi moe ot 8 % 1o 20 % MmoMeIanT B MEPHYIO KOIby
pmMecTHMOcThI0 100 cM® 1 manee mpoBOIAT aHaMHM3, Kak yKazano B 10.1.2, HAUMHAL CO CIIOB «IIPUIHBAIOT
5,0 ca? pacTBOpa acKOPOHHOBOH KHCIOTED. ITocTpoerne rpagyHpoBodHOTO rpadHka H 06paboTKa pesyihb-
tatop — mo 10.1.3 m 10.1.4.
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10.2 TurpuMeTpraeCERi MeTOI

MeTon OCHOBaH Ha BOCCTAHOBINEHWH UeTHIpexBarieHTHOro THTaHa (IV) mo thtaHa (III) amamsrami-
POBAHHHIM ITUHKOM. TpeXBageHTHHIH THTAH THTPYIOT PACTBOPOM XIOPHOTO Kele3a B TIPHCYTCTBHH POTAHH-
CTOTO aMMOHHA. [Mana3oH oIpeIeaaeMBIX MACCOBRIX TONCH THOKCHIA THTaHa — 4 % — 20 %.

10.2.1 PeakTHBLL H pacTBOPLI

Avmonmit pogarmcTeiit mo TOCT 19522, pacteop 100 r/mv’.

Kamii nupocepHokucabiii o 'OCT 7172,

Kucnora ceprag no I'OCT 4204, pas6abicHiag 1:4.

Kucnora ¢gropucropogopoanas mo 'OCT 10484,

Kucnora congaag mo TOCT 3118 u pasGasnennag 1:1.

Iuuk Metammmueckmii mo TOCT 3640.

IlpHK amambraMupoBaHALLA: 300 I MCTAIDIMICCKOTO ITMHKA ITOMCIIAIOT B (hapdhopoByIo YallKy, 3alH-
BalOT CCpHOM KUCIOTOoH (1:4), T06aBIgI0T 5—7 Kaneiab MeTAUTMISCKOH PTYTH, THIATCILHO MSPEMCIITHBAIOT
CTEKIIHHON MaMoukoi. PACTBOp CTHBAIOT, a ITHHK HECKONBKO pa3 MPOMHBIBAKT BOTOIL.

IIpuroToBacHHBIH TakuM 00pa3oM aMaTbraMHPOBAHHLIH TUHK XPpaHAT B GaHKS C IPUTSPTOH IIpob-
KO# TIOI CIOSM BOTTHL.

JHoKCcHI THTaHA.

Keneso xmopraoe nmo T'OCT 4147, cranmapTHEIA pactBop: 8,0 T XJIOpHOTO Kele3a PacTBOPLIOT B
500 cym® Bomel, mpitHBaoT 30 cM® congHo KHcmoTHL. Ilocie momHoro pacTBOPCHHS HABCCKH pPacTBOP
MIEPCHOCAT B MCPHYIO KOJIOY BMCCTHMOCTRIO | IM°, pa30aBiAioT BOIOH DO MCTKH, TICPCMCIITHBAIOT.

HAns  ompegenennus MaccoBOM  KOHIGHTPAITMH PACTBOPA XIOPHOTO Xelesa 1Mo JTHOKCHIY THTAHA
(0,1000 T gmoKcHIa THTaHa, IPOKAICHHOTO B IATHHOBOM THUINE TIpH Temneparype 800—900 °C B TeucHME
40 MHMH, CMMABISIOT B TIATHHOBOH JAIlKe ¢ THPOCEPHOKHCARIM KamueM TIpw Temrepatype 800 °C mo
MOMy4IeHAA TIpo3paddoro 1aga. I11ap senmenadnpaoT B 50—70 cM? cepHOit KHCTOTH (1:4): B cTakaH BMe-
crumocThio 500 ov® mpmampator 30 cM? comsgHON KHMCAOTH, 15 T aMaabraMHPOBAHHOTO ITHHKA, TOPSICH
BOIEI m0 obmrere obnema 200—250 ey’ CTakaH HAKPHIBAIOT YAaCOBRIM CTEKIOM, PACTBOD KHIIATAT B TeUe-
HHEe | 4, cuMTad C MOMEHTA €ro 3aKMIaHus, o0beM pacTBOpa IOIIEPKHBAIOT MOCTOSHHBIM, HOMHBAs
THCTHUIMPOBAHHYIO BOMY.

B pe3ysbTaTe BOCCTAHOBIEHHS THTAHA PACTBOP B CTAKAHE OKPAITMBACTCS B CHPeHERHIH TIReT. T opsramii
pPacTBOpP OHICTPO (MMIBTPYIOT Uepe3 BOPOHKY C (MHIBTPOM W3 CTEKAIHHOH BATH B KONIGY BMECTMMOCTRIO
500 cv®. CTakadH M BOPOHKY IIPOMEIBAIOT HECKOMLKO pas ropsaueii Bogoil. B ropaaiii huisrpar nobasisaior
10 cM® pogaHMCTOTO AMMOHHNA H GBICTPO THTPYIOT BOCCTAHOBMAEHHEI THTAH — PACTBOPOM XIOPHOTO
XeJeza JI0 TMOSBASHUS YCTOMTHBOTO XelTOBATO-0PAHKEBOTO OKPAITHBAHNSA, He HCUe3al0Iero B TeUeHHE
1—2 muH.

MaccoByio KOHIICHTPAIHMIO PAcTBOpa XIOPHOTO Keae3a Mo NHOKCHOy THTaHa C, T/cM®, BEMHCISIOT

o opmyie
C=— (24)

r7Ie m — Macca JUOKCHIA THTaHa, T
V' — 06BeM pacTBOpa XIOPHOTO Kele3a, H3PACXOIOBAHHEIA Ha THTPOBAHHE, CM?.

10.2.2 IlpoBencHHe aHAIM3a

Hapecky 0,5 r sMani IIOMSIIAIOT B IDIATHHOBYIO YallIKy, CMAaYHBalOT BOLOM, puausalor 10—15 o’
cepHoi KucnoTH (1:4) 1 7—10 cM® hTopucTOBOTOPOTHOM KHCTOTH. PACTEOP BHTIAPHBAIOT IOCYXA H OCTO-
POKHO IMIPOKATHBAIOT B MyhenbHoH nean mpu tTemmeparype 800 *C. OCTaToK CIIIABILIIOT C IMHPOCEPHOKHC-
JBIM KaseM npu TeMneparype 800—900 °C o nonydeHHs IPO3paTHOro MAaBa, KOTOPHIH MOCIE OXIANKIE -
HHS BBIIEIAYHBAOT B crakaHe BMecTMMOCTHIO 500 cn?®. IlpmmmBaror 50—70 cm® cepHOil KMCIOTHI,
(1:4), 30 c? congHOI KHUCAOTHI, 15 T aMaTkTaMHPOBAHHOTO ITHHKA W TOPSUel BOIH MO OOIIETO 0OBeMa
pactBopa 200—250 cnv®. CrakaH HAKPHIBAKT YaCOBLIM CTEKIIOM, PACTBOP KHIIATAT B TedeHKE | 9 ¢ MOMEH-
TA 3aKHMIIAHMA; TIPH KHIITICHHH 00BeM PacTBOPa MOIIEPKABAIOT IIOCTOSHHLIM, TOMHBAS THCTHLIHPOBAH-
Hy10 Bony. I'opgunii pacTBop OBICTPO GHIBTPYIOT Yepe3 BOPOHKY ¢ (PMIBTPOM M3 CTEKISHHOH BaThl B KOJIOY
BMecTHMOCTEIo 500 cm?. CrakaH M BOPOHKY IPOMBIBAIOT HECKOMIBKO Pa3 TOPIYEH BOHOMH.

B ropagnii ¢mnrpar nodasagior 10 ey’ poganHcToro aMMOHHS H OBICTPO THTPYIOT BOCCTAHOBICH-
HHIAl THTAH PacTBOPOM XIOPHOTO JKele3a M0 MOIBACHHS YCTOMIMBOM KeNTOBaTO-0PaKeBof OKPACKH, He
ncyesanlnei B TeueHne 1 —2 MHH.

OIHOBPEMCHHO TIPOBOIAT KOHTPOILHEIH OITHIT.

10.2.3 O6paboTKa pe3yaLTaToB
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MaccoByio D00 THOKCHIA THTaHA X, %, BEIMHCILIOT 110 GropMyIe

V- €100
y=-E el (25)

m
roc ¥ — o0bBbeM pacTBopa XIIOPHOTO 3KeJe3a, H3pacXOoIoBaHHLIN HA THTPOBAHIE aHAIH3HPYEMOTO PAcTBO-
pa, cM®;
¥, — 00neM pacTBOpa XJIOPHOT'O JKEE3a H3PACX0I0BaHHbIH Ha THTPOBAHKE KOHTPOJIBHOIO OIIbITa, CMY,
{ — maccoBas KOHIIEHTPAIMA pacTBOpPa XJIOPHOTO Kenesa Mo JHOKCHIY THTAHA, T/CM?;
M — MAacCa HABECKH >MAalH, T.
PacxoxmeHHs pe3yabTaTOB MAPANIESTILHEX OIpeTeIeHII He JOMKHE PEBHIIATh 3HAYCHHIT, YKa3aH-
HBIX B Tabnuue 1.

11 MeToanl onpeaeleHAs COAEpPXKaHUA OKCHIa Dopa

11.1 TurpuMeTpHIECKHIT MeTOT

MeTo OCHOBAaH Ha 00pa3’0BAHHUM CHJILHO ITHCCOIHHPYIONIHX KOMIDIEKCHBIX COEIWHEHHIA GOPHOM
KHCITOTH ¢ MHOTOATOMHBEIMHM CTTHPTAMH (MAHHHUTOM, TIHIIEPHHOM) M THTPOBAHWUH O0PAZYIONIMXCS KOMIT-
JIEKCOB PAacTBOPOM THOPOKCHIa HATpud. Meliaromiee OCHCTBHE IKElic3a, MapraHila, alOMHHHS, HHKCIS
YCTPAHAIOT OCAKICHHEM HX YITICKHCIILIM HAaTpHeM. g MmepeBegcHAS MapraHa U3 BLICIICH BAJICHTHOCTH B
HH3IYID HO0aBILIOT STHIOBHIE crHpT. MHamasoH olpedeiseMbIX MAcCOBRIX Joleil okcmia 6Gopa —
7% — 25 %.

11.1.1 PeakTuBH, pacTBOPH

Kucnora azornas o F'OCT 4461, paz6apnentas 1:1.

Kucnora comarag mo TOCT 3118, pastapnennag 1:1.

CrupT >TWIoBHI pekTHgHKoBanHb 110 'OCT 18300,

ManuAaT (MaHuTON) [6].

Denondranend (maouKarop) [3], 0,1 %-HE CIHPTOBEIH PacTBOP.

MeTuMOBHIH OpaHKeBHI (MHMHKATOp) [7].

I'manepnna mo I'OCT 6259, pastapneHHBIH 1:2.

Kamiii-matpuii yraekKucasi despogasiii mo T'OCT 4332,

Harpwit yrnexucawiii mo F'OCT &3, sogHwI pacteop 100 r/mM3.

MeTuNeHOBHI TOMy00ii (MHIHKATOp).

MeTHIIeHOBBII KpacHBIH (MHITHKATOD).

Cyenmanasi HEaHKatop: 0,08 1 MeTHneHOBOTO ronyboro H 0,12 T METHJIEHOBOTO KPacHOI'O PacTBO-
pgior B 100 cM® 5THIOBOTO CIMPTA.

IIpuwvewanne— Jonvekaercs NPIMEHEH e OPYIHX HHIIKATOPOB, 00eCIEUHBAIONIIX IEPEX0T OKPACKH B
obnactu pH 6,5—7,5.

Kucnora Gopaasg mo I'OCT 9656, craHmapTHEIH pacTBOp C© MaccOBOH KOHIeHTparwe 6opa
0,001 r/cM® 5,7192 r GopHOH KHCIOTH MOMEIIAIOT B CTaKaH BMecTHMOCTBI0 400 cM® H pacTBOPAIOT B
200—300 cM® THCTHIIMPOBAHHON BOILI (CBEKCIIPOKHAIITICHHOM B TeUeHHE | 9 M OXIaKICHHOI), pacTBOp
MePeBOIAT B MEPHYIO KOJIOY BMECTHMOCTBIO 1 AM®, HOMHBAIOT BOHOM 10 METKH H IIepEMEIIHBAIOT.

Harpusg tugpokcua mo TOCT 4328, pacteop 4 1/0M*: 4 T TWIPOKCHIA HATPUA pacTBopsaioT B 100 cv?
THCTHIITMPOBAHHON BOIH (CBEKEMIPOKHILTIEHHON M OXIaKIeHHOH), pa30aBasioT BONOH 10 1 am3.

Hns onpeneneHNd KOHIIEHTPAIIMH PACTBOPa THIPOKCHIA HATPHI TI0 OKCHIOY 60opa B KOHHYECKYIO
Kon0y BMecTHMOCTRIO 250 cM® mometalor 10—20 ¢a® cTaHIapTHOIO pacTBopa GOpHOH KHCIIOTH, IPHIKBA-
10T 100 cM? BoTH (CBEXKENMPOKUTITIEHHOM B TedeHue | 1 1 oXAaxkAeHHOHN), MpUOaBIdioT 3 Karau cMellIaH-
HOI'O MHIMKATOpa, 5—7 Kanenb ¢heHoxdrancrua, 1 r MananuTa uan 20 oM’ IVHIEPHHA M THIPYIOT PACTBO-
POM THIPOKCHIA HATPHA TO MOABICHHA YCTOMYHBONH (hMOaeTOBOH oKpacKu. 3ateMm mobapiaior eme 0,5 1
MaHHuTa 1in 10 cM® rinuneprHa. Ecnm okpacka ocnadeBaeT, THTPOBAHHE IMPOIOILKAKIT.

MaccoByi0 KOHIIEHTPAITHIO PACTBOPA THAPOKCHIA HATPHA 0 oKcHay 6opa C, r/cM?, BETUCASIOT IO
thopmyne

mV
C=7- (26)

rje m — macca okcuga 6opa B 1 cM® cTaHIapTHOTO pacTBopa DOPHONM KHCIOTHL, T
V' — 0b6beM cTaHZapTHOTO pacTBopa GOpHOM KHCIOTH, B34TOTO IS THTPOBAHHS, CM;
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¥, — 0bbem pacTBOpa THIPOKCHIA HATPHA, M3PAcXONOBaHHbIH Ha THTPOBAHHE, CM’.
11.1.2 TIposenenHe aHATH3a
Hapecky smann 0,5 T B IIaTHHOBOM THIJIE CMEIMBAIOT ¢ 5—6 T YIMIEKHCAOTO HATPHS U CIIABIISIOT B
MydeNnbHOH nmeun npH Temueparype 800—8&850 °C B teucHie 30—40 MHH.

IInap oxnmazkmaroT, PacTBOPAKT B Topddcii Boge B cTakKaHe BMecTHMOCTRIO 300 ¢M® W HarpepaioT J0
MOJIHOTO PACIaJaHusg KOMOYKOB.

PacTteop HeHTpamu3yioT a30THOH KucaoToi (1:1) 70 cmaBoKMCcHol peaklui Mo MeTHIOBOMY OpaH-
KEBOMY M OCTOPOIKHO TIPHIWBAIOT PACTBOP YIICKHCIOT0 HATPHA 10 CAabolIeNoTHO peakitnd, 1n3deras
ero n30eITKa. PacTBop HarpepaloT 5—7 MHH Ha BOOFHOH OaHe, 0XJIaXkKIal0T H BMECTE ¢ OCATKOM IIEPEHOCAT
B MEpPHYI0 KO0y BMECTHMOCTBIO 250 cM®, JONHMBAIOT BOLOH OO0 METKH, NEepeMElHBAIOT, JakT HEMHOIO
OTCTOATBCS 0CATKY T'HIPOOKHCEH METAIOB, TTOCIIE UeT0 PACTBOP QHILTPYIOT Yepes3 CYXOH (DHABTP B CYXYIO
Koaby.

ATMHKBOTHYIO YacTh pactBopa 100 cM® OMeIIarT B KOIOY BMECTHMOCTBIO 250 cM?, TTOIKHUCIIIOT Mo
CMCIIAaHHOMY HHIHKATOPY COMAHOM KHCIoToH (1:1), mapag |—3 Karomi B M30LITOK, M KHIIATAT B TCYCHHC
15 MHH D0 IIOIHOTO YHANCHHS VITICKHCIIOrO ra3a; pPacTBOp IOMKCH OBITH OKPAalllcH B (DHOJICTOBEIH IIBET.
IMTocne KUMIUeHAA PacTBOP OXMAKTAIOT, HEHTPATH3YIOT pacTBOPOM THAPOKCHIA HATPHUA IO TIepexona GH-
OJETOBOM OKPAacKH DacTBOpa B YCTOHYMBYIO 3€MeHYI. 3areM K pPacTBOPY IPHOABASIOT 1 T MaHHMTA,
5—7 kanens deHONGTAICHHA H THTPYIOT PACTBOPOM THIPOKCHIA HATPHA M0 HMOABIACHHA (GHOJICTOBOH OK-
packn. IlpubapmaioT eme 1 r MaHHHATA H, eclIH (PHOIETOBAS OKpacKa McUesaeT, MPOoIoKAKT THTPOBATh
PACTBOPOM I'HMIPOKCHIIA HATPHS 10 MOMCHTA, KOIIa IIpH J00aBIeHHH 04epPeIHOH IOPIMH MaHHATA OKPAac-
Ka pacTBOpa IepecTaHeT U3MeHIThed. OTHOBPEMEHHO IPOBOIAT KOHTPOILHEIA OTIHIT.

11.1.3 O6paboTKa pe3yabTaToB

Maccoyio Domo okcuna 6opa X, %, BEMHCISIOT IO (hopMyIIe

Yo ¥ —F) 100
m
rae € — MaccoBas KOHICHTPALIMA PACTBOPA MMIAPOKCHIA HATPHA 110 OKcHiy Gopa, r/ov’;
V — obmeM pacTBopa THOPOKCHIA HATPHS, H3PACXOTOBAHHLIN HA THTPOBAHHE TIPOOHI, CM-;
V, — obneM pacTBopa THIPOKCHIA HATPHs, H3PACXONOBAHHEI HAa THTPOBAHHE KOHTPOJIBLHOTO OIBITA,
oM,
M — Macca HaBECKH, T.

PacxoximeHHS pe3yiaETaTOB MMAPANISIbHEIX OIPEICICHIH He JODKHEI IIPEBHIIATEL 3HAYCHHH, YKa3aH-
HBIX B TabOmmne 1.

11.2 TToTeANHOMETPHYECKHIT METO

Merton ocHOBaH Ha 00pa30BaHMW CHJILHO DWCCONWHPYIOINHMX KOMIUIEKCHBIX COCIMHCHMI GOpHOI
KHCIOTH C MHOTOAaTOMHHIMH  CHOHPTAMH  (MAaHHHTOM, TIJIHIICPHHOM), THTPOBAHHH 00pa3yIONIHXCT
KOMILJICKCOB PACTBOPOM I'MAPOKCHIA HATPHSA 1 HOTEHIMOMETPHICCKOM OIPEICICHHH TOYKH SKBHUBAICHT-
HocTH. Menanlee BINTHAE ATIOMHHII YCTPAHAIOT CBA3LIBAHHEM €TI0 CETHETOBOMH COMBIO.

11.2.1 AnmapaTypa, peaKTHBBI, PacTBOPHI

MaranTHas MCIIAIKa.

pH-MeTp mioGoro THNA B KOMIUICKTE CO CTCKIISHHBEIM M XI0PCEPEOPIHBIM 2ICKTPOIAMH.

Kamiii-matpuii yraekKucasi despogasiii mo T'OCT 4332,

Kamuii-warpuit smHHOKMCTR 110 TOCT 5845,

Kucnora ceprag o I'OCT 4204, pazdasncHHax 1:4 u 1:10.

Manaut (ManuTom) [6].

MeTHoBHIH oparkeBeli (MHIHKaTop) [7], 0,1 %-HEIA pacTBOp.

Kucnora 6opras mo TOCT 9636.

Harpus tunpokcun mo TOCT 4328, pacTRop KOHIEHTPAITH 2 T/IM?.

Hns onpenencHUS KOHICHTPAMH PacTBOPa THAPOKCHIA HATPHA MO OKCHIY 00pa HaBeCKH OOpPHOM
kuciaoTe 0,1 | 0,2 © DOMeNaloT B ITIATHHOBLIC THIVIH H CIDIABILIOT ¢ 3 T YITIEKHCIOTO Kalng-HaTPHI.
I1naBel BEIIEAAYHBAIOT B BOIE H IIOCTYIAIOT Jalice, KAk IIPH aHAMH3¢ HCIBITYeMOd npobwl mo 11.2.2.
OIHOBpPEMEHHO Yepe3 Bce CTAMHH aHAMI3a MPOBOIST KOHTPONLHBIA OIMBIT.

MaccoBYIO KOHIIEHTPAIIMIO PACTBOPA THAPOKCHTA HAaTpisd C 110 oKcHIy 6opa, %, BEMHCIIIOT 110 (hopMyTIe

, 27)
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C=—"— (28)
vy
T # — Macca oKcHoa Gopa B HaBecKe, T;
V, — o0beM pacTBopa THIPOKCHIA HATPHSA, H3PACXOIOBAHHBIA Ha THTPOBAHUE PAacTBOpa GOPHOM KHC-
JIOTHI, CM?;
V, — 00BeM pacTBOpa THAPOKCHUIA HATPHS, H3PACX0NOBAHHBIH Ha THTPOBAHHE PACTBEOPA KOHTPOILHO-
IO OMEITA, CM,
11.2.2 IlposeneHHe aHATH3A
Hapecky smamu 0,5 T TIDATENBLHO TIEPEMEITHBAIOT B MIATHHOBOM THITIE C 3 T YITIEKHCIOTO KATHI-
HATPHUS M CIUIABALIOT B My(denbnoi meun npu temieparype 800—850 °C B rteuenme 30—40 mum. Ilnas
BRINIENAYHBAIOT TOPAYEil BOJON MPH HATPEBAHWH B CTAKAHE BMeCTHMOCTRIO 250 cnm?®. PacTBop ¢ ocamkoMm
OXJTAKITAIOT, TEPEHOCAT B MEPHYIO KONGY BMECTHMOCTRIO 230 cM?®, TOMMBAIOT BOIOH J0 METKH H TIIATENLHO
MepeMEIIHBAIOT. (PHALTPYIOT Yepe3 (MUIETDP CPenHEH INIOTHOCTH, (PHIIBTP C OCAIKOM OTOPACHIBAIOT. ATHKBOTHYIO
gacTh 50 cM® IoayYeHHOTO (PHILTpaTa WM pacTBopa, NoaydeHHoro 1o 12.1.2, noMelaoT B KOHHYECKYIO
KoN6y BMecTAMOCTRIO 100 e, mobasngror 0,7 T cerHeTOBOH COTH M HEHTPANU3YIOT CepHOM KUCIOTOH (1:4)
B MPHCYTCTBHH METHIIOBOTO opamKeBoro. Konby HakpRIBAIOT CTEKIIOM H HATPEBAIOT 0 KUTIEHHS, OXIAKIAI0T.
IMTocne oxmaxgeHHs pPacTBOP MEPEHOCAT B CTaKaH BMeCTHMOCTBIO 150 cwM?, yCTaHABIHMBAIOT CTakaH Ha
THTPOBATILHEIH CTOMHK ICKTPOMArHHTHON MEIIAIKH, OIIYCKAIOT B PACTBOP MarHHT, ICKTPOIL M BKII09A0T
mMenranky. C MoMOIIBI0 cepHoit KucaoTwl (1:10) u pactBopa ranpokcina HAaTpust (0,2 1/1M°) HEATPATH3YIOT
pacteop 1o pH 7,0. B HeHTpansHbIHA pacTBOP BBOIAT 3—4 T MaHHHTa, IPH 3TOM cTpenka pH-MeTpa oTKIoHIeTCA
B 0071acTh MCHBIINX 3Ha9cHIH pH. THTPpYIOT pacTBOPOM IHIPOKCHIA HATPHA IO BO3BPAIICHHS CTPEIKH K
sHageHuio pH 7,0, noGapngior ¢ 1—2 r MAaHHWTA 1, ¢CIH crpeika pH-MeTpa OTKI0HITCH, TOTHTPOBBIBAIOT
mo pH 7,0. OgHOBpeMeHHO epe3 BCe CTATHH AHATH3a TIPOBOIAT KOHTPOILHBIHA OITHIT.
11.2.3 ObpaboTka pe3ylbTaToB
Maccobyio gomn okcuga Gopa X, %, BEUHCIAIOT IO (QOPMYTIC

_Ln -
A= Tim 100 (29)

rae C — Maccopas KOHIIEHTPAITHS PAcTBOpa THIPOKCHIa HATPHA 10 oKcHIy Hopa, T/cM?;
¥, — o0BeM pacTBopa TMAPOKCHIA HATPHS, H3PACXONOBAHHBINH HA THTPOBAHHE, CM?;
¥, — 0bbeM pacTBopa IMOPOKCHIA HATPHA, H3DACXONOBAHHEIH Ha THTPOBAHHE KOHTPOJIBHOIO OIIBITA,
3.
cM?;

¥, — obwuii 00beM pacTBOpa HCIBITYEMOH IPOGHI, CM?;

V, — o0BeM aTHMKBOTHOM 9aCTH PacTBOpa, CM;

M — MacCa HAaBCCKH 2MallH, I'.

12 Metoapl onpeaeleHnsa coaepxanud ¢ropa

12.1 @oToMeTpHIECKHIT METOT

MeTon ocHOBAH Ha Pa3pylIcHHH OKPAIICHHOTO KOMITICKCHOTO COCIHHCHHS aMH3apHHOBOI0 KPACHOTO C©
IHPKOHKMEM (GTOPHI-HOHAMH B 0CIabIe HMH OKPACKH pacTBopa. JHAMA30H ONpeIeIseMbIX MACCOBRIX TOCH
dropa — 0,5% — 6 %.

12.1.1 Armaparypa, peakTHBBI, PACTBOPBI

MDOTOKOIOPAMETD HIH CIIEKTPOGMOTOMET].

Kwncnora ceprag mo I'OCT 4204 u pactBop 1 MOIb/IM.

Kwncnora congras no I'OCT 3118.

AvmMoHu#A yrekuenei mo I'OCT 3770.

Kanuii-narpuii yrnekucabiii 6e3pogHbiii no F'OCT 4332,

Kpenang grokenn mo I'OCT 9428,

ANM3apHUHOBHIN KpacHKIH C, pacTBOp KOHIEHTpanuH 1,2 r/mv?.

HypkoHT a30THOKUCIBIA 2-BOIHBIHA [8], pacrsopel A 1 b.

PactBop A: 1,2000 r a30THOKHCIIOTO TTHPKOHWIA PACTBOPIIOT MPH Harpesarmu B 200 ey Bogwl. Ilo Mepe
pacTBopeHMs NPHIMBAIOT 30 cM® cepHOH KMeIoThL M 60 cM® coITHOM KUCI0TEL. OXTaKICHHBI PACTBOP IIEPSHOCAT
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B MCPHYIO KOJI0Y BMCCTHMOCTBIO 1 IM’, TOBOIAT IO METKH BOIOH H ICPEMCITHBAIOT; GIUILIPYIOT dcpe3
ILIOTHBIA (GHIBTD.

Pactrop b: pacTeop A pa3dapnaior Bonoit 1:1 (ToToBAT Mepen MpuMeHeHHEM).

IMupkonuii (IV) xmopokuch 8-BogHag [9], pactsop: 0,3540 T XIOPOKHCH ITHPKOHUS PACTBOPAIOT B
600—800 cm® Bonel. MemneHHo, TIpH MepemMenmBanni 1obasastior 30 cwv® cepHoil kucnotel U 100 ov®
CONIHOM KHMCIOTH, OXJIAKIAIOT 10 KOMHATHOH TeMIICpaTypHI, TOBOIAT BOmoi mo 1 mM*, IepeMeIHBaroT.
IlomygeHHEII pacTBOP FOTOB K YIOTPEOICHUIO 9epe3 | 9; XpaHUTCH B CKIITHKC M3 TCMHOTO CTCKIIA.

Harpuii dropuctiiii no I'OCT 4463, CraHgapTHELE pacTBOp A ¢ MacCOBOH KOHIIGHTpaumei ¢ropa
0,1 mr/ca*: 0,2210 1 dTopucToro HaTpus pacTBopgioT B 100 cM? BOIB M TOBOIAT Bomoil mo 1 nm®. PacTBop
XpaHAT B TIOTUSTHICHOBOH TOCYTIE.

PactBop b ¢ maccoBoit KoAncHTpanuci dropa 0,02 mr/cm®: 30 cM® pacTBopa A MOMEITAIOT B MCPHYIO
KO0y BMeCTHMOCTRIO 250 cM®, MTONUBAIOT BOMOH H0 METKH W MEPeMEITHBAIOT.

12.1.2 IlpoBencHHe aHAIM3a

Hagecky smanm 1 T mpyu Maccopoii fone dropa o 2 % wmm 0,5 T npu Maccosoit qone ot 2 % no 6 %
THIATEALHO TEPEMEITHBAIOT B IIATHHOBOM THIJIE C MEIKOPACTEPTHIM YITICKHMCIABIM KAIMEM-HATPHEM C
JodapneHeM THOKCHIA KpPeMHWS M3 pacdeTa S T yIAeKucnoil comm u 0,2 T IMOKCHIA KpeMHHS HA 1 T
HaBeCKH BMAaNH M CTUIABALIOT MpH Temmepatype 900—1000 °C 25—30 M¥1H; TI7aB BHIIETAYHBAIOT TopaIei
BOTOH B CTaKaHe BMeCTHMOCTRIO 250—300 cnm®, HarpesaroT J0 MOAHOTO pacHameHnd KOMOYKOB II7IaBa H
MePEeHOCAT BMECTE € 0CATKOM B MEPHYIO KOAOY BMeCTHMOCTRIO 250 cv?, TOBOJAT 70 METKH BOJOI, QHIEL-
TPYIOT.

IMpuwmewanue— Ionyarenssil pacTEOp MOKET OHITH HCITONB30BAH IS ONPENSTEHis OKCHIa Gopa 1o
11.2.2.

AMMKBOTHYIO 9acTh 50 cM? moMelmaroT B Koady BMecTHMOCTBIO 250 cM?, TIpHOABISIOT MOPITHSMH
YTASKHUCIE aMMoHMT o moayaeHns pH 9 (Mo yHIUBepcanhHOM MHAMKATOPHOH dymare). Kondy momera-
KT B KUIAIIYD BOAIHYI0 BaHio Ha 30 MHH, UTOOH aMMHMAaK BHIJEAHJICS B BHJEe THApoKcHa. PacTrop
OXJTKIAIOT, JOJNHMBAKT JO METKH BOJOH, MepeMellHBAIOT, (hHIBTPYIOT.

AJAKBOTHYIO 9ACThb (B COOTBCTCTBHH C TaONMIICH 4) IOMSIIAIOT B KONGY BMeCTHMOCTRIO 100 ca®.

Tabnuna 4

MaccoBas nonas Macca HaBecKH Cxema pasbaBreHHs ObpeM aTHKBOTHOI Macca dTopa B
dropa, % SMaH, T YACTH, CM® AIMKBOTHOH 4acTH
pacreopa, Mr
0,52 1,0 1,0—30 10 0,05—0,20
250 - 250
2—4 0,5 0,550 10 0,10—0,20
250 - 250
4—6 0,5 0,550 5 0,10—0,15
250 - 250

IIpromasalor S cM® pacTBOpa ATH3APHHOBOTO KpacHoro C (MaMHHOBAA OKpacka), HeHTPaIHM3YIOT PaCTBOPOM
CEPHOH KUCIOTHL 1 MOJIB/JIM? IO TEpEeXola OKPACKM pPacTBOPa B XKENTLIH LBET, NPHIHBAKIOT elle 5 oM’
CEPHOM KHCIOTHL M 5 ¢M? pacTBOpa XIOPOKHCH ITUPKOHHS HIH 5 cM? pacTBOpa b a30THOKHCIOrO MHPKOHIIIA.
Pactpop nepeBondaT B MEPHYIO KOI0Y BMecTHMOCTEIO 100 cM?®, monuBaT BOJOH 10 METKH M IIEPEMEIITHBAOT.

Uepes 2 9 H3MePAIOT ONITHYECKYIO INIOTHOCTE PacTBopa Ha (POTOKOTOPHMETPE C 3EJIEHBIM CBETOHILT-
poM (oBaacTh ceeToTiporyckanus 520—540 HM) B KIoBeTe TOMIIHOM crnog 10—20 .

B kagecTBe pacTBOpa CpaBHEHMSA HCIIONB3YIOT PACTBOP KOHTPOALHOTO OIIRITA, MPOBEIEHHLIN Tepes
BCE CTAgHH aHamu3a. Maccy dTopa HaxoodaT M0 rpagyHpPOBOYHOMY IpadiKy.

12.1.3 IlocrpoeHue rpagyHpoOBOYHOTO rpadHKa

B koaby smectamocTiio 100 onv® nomemator 1,0; 3,0; 5,0; 7,0; 10,0; 12,0 cM® craHIapTHOLO pacTBopa
dropa (pacterop B), uto cooteeTcThRyer 0,02; 0,06; 0,10; 0,14; 0,20; 0,24 M chTopa; ellle OTHY KOmby
HCIIONB3YIOT VI KOHTPOJILHOTO ONEITA. Bo Bce KOIOB BHOCAT MO 5 cM? pacTBOpa alH3apHHOBOTO KPacHO-
ro C, HeHTPaTH3yIOT PACTBOPOM CEePHOMH KHCIOTH KOHIeHTparmi | Monk/mM? 1o M3MeHeHWI OKpacKu
pacTBOpa B KENTHIM LBET, TOOABITIOT 5 cM® 5TOH Ke KMCIOTH B M30HTOK. Ilpuameaior 5 cM® pacTBopa
XITOPOKHCH IMHPKOHHUS WIH 5 ¢M? pacTBOPa a30THOKHCIOTO MUPKOoHMIa. KaxX LI 13 pacTBOPOB TePeBONIT
B MEPHYIO KOJIOY BMeCcTHMOCTBIO 100 ca®, JONMMBAIOT BOOOH J0 METKH H IICPEMEIIHBAIOT.

Yepes 2 4 M3MEPLIOT ONITHYCCKYIO ILJIOTHOCTL pacTBopos 1o 12.1.2. B kauecTBe pacTBopa cpaBHEHHS
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HCIIONB3VIOT PACTBOP KOHTPOJIBHOIO ONBITA WIS I'PAIYHPOBOYHOIO rpahHka, B KOTOPOM COIEPIXKATCH BCe
PCAKTHBEI, KPOME CTaHZapTHOTO pacTBopa (Topa. Ilo HalimcHHARM 3HAYCHHAM ONTHYICCKOH MIOTHOCTH
PacTBOPOB CTPOAT I'PaIyHPOBOYHBIN rpadHkK.

2.1.4 O6padoTKa pe3yIbTaToOB

Maccosyio nomo ¢Topa X, %, BHIHCTSIOT TI0 GopMyTe

V.
x¥=212 400

2
mY,

(30)

roe m, — Macca (GbTopa, HalIeHHad TI0 TPaTyHPOBOYHOMY TPaHKy, T;
V, — obumii o6beM pacTBOpa IPoOOHL, M,
M — Macca HaBeCKH SMalH, T;
¥V, — o0beM aNMKBOTHOH YacTH pacTBOpa IMPOGHL, cM’.

PacxoxmeHHs pe3yabETaToOB MAPANISTLHEX ONpeTeIeHII He JO/LKHE IPEBHIIATh 3HATCHHH, yKa3aH-
HBIX B TabOmmne 1.

12.2 TloTeANHOMETPHIECKHIT METO

MeTo/l OCHOBaH HA M3MEPEHHUH ITOTCHLIMANA (TOPHIHOIO0 HOHCENEKTUBHOIO 3MEKTPOIa, YCTAHABIH -
BAEMOT0 B3aMEH CTCKJISTHHOTO MCKTPOIA Ha BRICOKOOMHEIH pH-MeTp-MHIIHBOALTMETD HIH HOHOMED. B
KaueCTBe BCIOMOTAaTeIbHOI0 HCIIOAB3YIOT XII0pcepeSpaHEIA 3NeKTpod. dHana3oH onpene/MeMbIX MACCOBRIX
monei dhropa — 0,5 % — 6 %.

12.2.1 Anmapartypa, peakTHBEI, PACTBODH

BricokooMaE pH-MeTp-MIITHBOALTMETD M0G0 MOIEH, IpeIHASHAYCHHBIH 1719 paloTH ¢ HOHO-
CENEKTUBHEIMH >eKTPOJaMH, WM HoHOMep THIA 3B-74.

Menanka MarHUTHAs.

Brexrpor dropumHbi THIIA D1-VI [10] man gpyroro mogo6Horo THHa. HoBEI 3IeKTpoI npeasapH-
TCIABHO BRIACPKHBAIOT B pacTBope drropucroro Hartpud (0,001 Monn/oM®) B TedcHHE CYTOK M TIIATSILHO
MMPOMBIBAIOT THCTHTHPOBAHHOH BOIOMH, a IIPH €XKCTHEBHOH paboTe C 2IICKTPOIOM €TI0 XpaHAT B paCTBOPE
dropuctoro Harprus (0,0001 Monn/mMm?).

Kamii-narpuit yraekucnniii 6e3pomaeiii mo I'OCT 4332,

Hatpnit gropucraiii mo I'OCT 4463, ctaHmapTHBIE PACTBOPH C MOMIPHOH KOHITEHTPAITEil S5KBHBa-
nenTta 0,01 (pF = 2) n 0,001 moms/mm* (pF = 3): 0,4199 T (TopHCcTOTO HATPHUA, BHICYIIIEHHOTO TIpETRAPH-
TEeTBHO [0 MOCTOSHHOM Macchl TIpH Temmeparype 105 °C, moMemaioT B MEPHYIO KOMIGY BMECTHMOCTHIO
1 oM, pacTBOPLIOT B BOIE H ITOBOIAT 00LEM PACTBOPA 10 METKH, IIEPEMEIHBAIOT; pacTBop umMeeT pF = 2
{(MaccoBasg KoHIeHTpald Gropan-woHa — 0,19 r/mv?), XpaHAT B TOAHSTHACHOBOM Tocysie. PazbapneHAeM
OCHOBHOT'O CTAHIAPTHOTO PACTBOpPA TOTOBAT pacTBop KoHieHTpammu 0,001 mons/mmv® (MaccoBad KOHIICHT-
parris dropua-uoHa — 0,019 r/ov’).

Kucnora comamag o I'OCT 3118, pacrsop 1:1.

@enondranend, cnuprosoi 0,1 %-HBIA pacTBOp.

Cone JuHaTpHeBasg >TuneH HaMHuH-N, N, N N ~“TeTpaykcycHo# KHCIOTH 2-BojHAas (TpHiaoH b) mo
TI'OCT 10652, pactrop kKoHMeHTparuu 100 r/mv?.

Kucnora ykeychag o 'OCT 61.

Harpu# vkcycHOKHCHBIH 3-BomHEL mo I'OCT 199.

Harpuii THMOHHOKHCHBIA 3-3aMewneHHbI 110 TOCT 22280,

Harpuii xnopucthiii mo F'OCT 4233,

AneraTHo-nMTpatHb SydepHsrit pacteop (pH 5,010,2): B MepHyI0 K00y BMeCTHMOCTBIO 1 mu®
MmoMemanT 58 r xmopucroro Hatpua, 100 T YKCYCHOKHCIOTO HATpHA, 15 I TMMOHHOKHCIOTQ HATPHAI,
npmtupaioT 500 cM? THCTHIIMPOBAHHONM BOIEI, PACTBOPSIOT COMH, J0GaBII0T 15 cM? YKCYCHOM KHCITOTEL.

12.2.2 IlpoBencHHe aHAIM3a

Hapecky 0,5 r sManu TIDATENBLHO TIEPEMEITHBAIOT B MIATHHOBOM THITIE C 3 T YITIEKHCIOTO KATHI-
HATpHA H CIUIABILI0OT B My(eabnoi meun npu remieparype 830—850 °C B rteueHne 35—40 muH. I1nas
OXIaXIAloT, BHIIEIAYHBAOT B 100—150 cM® ropAdycii BOOH B CTAaKaHe BMECTHMOCTRIO 250 cM® ImpH Harpe-
BaHHMH JI0 MOJHOTO PacIlaicHHd KOMOYKOB IUiaBa. PacTBop ¢ ocagkoM OXIAKOAIOT, MEPSHOCAT B MEPHYIO
KOGy BMECTHMOCTBIO 250 cM®, MOIMBArOT BONOH MO METKH, TINATEIBHO IIEPEMENINBAKOT H (DIIBETPYIOT
gepes GUALTP cpeqHei maoTHOCTH. OUIRTY ¢ ocamTkoM oTGpackIBAKOT. ATTHKBOTHYIO YacTh (DAILTPATA 2 cM®
MOMEIAT B CTAKAH BMeCTHMOCTRIO 100 cM?, HEHTPaAMM3YIOT PACTRBOPOM COMIHOM KHCAOTH (1:1) B mpH-
CYTCTBHH (heHONMTaTe nHA, MPIIHBaloT 10 cv® pacTBopa TpunoHa b, 20 oy alle TATHO-ITHTPATHOTO Gydhe pHOro
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pacTBopa H T0IHBAIOT THCTHDITHMPOBAHHOM BoIOi 10 005eMa 50 cM® (KOHCUHEIH 005eM passencHid). CTakaH ¢
PACTBOPOM YCTAHABIHBAIOT HA THTPOBATIBHEIN CTOMHK MATHATHOH MEIIAJIKH, B PACTBOP MOTPYKalOT MATHHT,
THIATSIIHEHO IIPOMBITHIC THCTHITHPOBAHHOMN BOTOH (DTOPHIHEI M BCIIOMOTATEIBHBIN ek Tponsl. Ilepemelmmpaior
PacTBOP MArHUTHOH MCIIAIKOH B TCYCHHE HECKOMBKHX MHHYT H OTCUMTHIBAIOT YCTAHOBHBIICECA 3HAYCHHUC
PaBHOBECHOT'O TTOTEHITHANA B MIUTHBOMBTAX.

12.2.3 TTocTpoenne TpamTyupOBOTHOTO TpadHKa

B mn1aTHHOBHEIA THIENb IIOMEIIAIOT 3 T YIIEKHCAOTO KATHS-HATPHS M CIUIABIIIOT B MyQenbHOH
rneun npu remmeparype 830—850 °C B teuenue 30—40 muH. 11nap nociae oxXIakIcHUS BBILCIAYHBAIOT B
100—150 cM?® ropssaeil BOOBI B CTaKaHe BMECTHMOCTBIO 250 cM® npu HarpeBaHHH. OXITaXIeHHEBI pacTBOP
MepeHOCAT B MEPHYK0 Koidy BMeCTHMOCTBIO 250 cM?, DONHBAKOT BOIOH OO0 METKH, (PHILTPYIOT depes
(GHALTP CpeIHel IWIOTHOCTH. B MepHble KonGH BMecTHMOcCTRIO 50 oz’ pmasaror 1,0 2,0; 3,0; 4,0; 5,0; 6,0;
7,0; 8,0; 9,0 cM® craHmapTHOTo pacTBopa Gropuaa HATpHG MOIApHoi KoHreHTpammu 0,001 mons/mv’. DTi
PacTBOPEI MMEIOT 3HaUYeHHS pF, cooTBeTCcTBeHHO papHEIe 4,70; 4,40; 4,22: 4,10; 4,02; 3,92; 3,86; 3,80; 3,74.
B xaxmyio konSy MpIIABAoT Mo 2 oM’ GIIETPATa, HeATPAII3YIOT PACTBOPHL COMSHON Kicnoton (1:1) B
MIPHCYTCTBHH (he HOMpTanenHa, IpuanBaloT no 10 cy?® pactsopa TpunoHa b, 20 cM® areTaTHO-TTHTPATHOTO
ByhepHOTO pPacTBOPA, JONWBAKOT JTUCTIWUIHPOBAHHOH BOT0H 10 MeTKH (50 cM® — ROHeIHHIH 06heM pasbe-
HeHHS) H IEPEBOLAT B cTakaH BMecTHMOCThIO 100 cv®. CrakaH ¢ pacTBOPOM YCTAHABIHBAKT HA THTPO-
BAJILHBIA CTOJIMK MarHATHOH MELIATKH M Jajice MOCTYNalT, Kak ykaszaHo B 12.2.2,

Ilo pesynapTaTaM H3MEPSHHI CTPOST IPpagyHpPOBOYHEIH IrpadrHK, OTKIAIKBAg M0 OCH adCIACC 3HAYe-
HHUA pF rpadyHpOROTHEIX PACTEOPOR, A IO OCH OPIHHAT 3HAYeHUS MOTEHITHATOR B MUTUTMBONETAX F (MB).

12.2.4 OGpaboTKa pe3ylIbTaToB

ITo rpagynpoBoIHOMYy TpPagUKy Haxomgar 3HadeHHe pF, M3 KOTOpOro, IomMb3ysach COOTHOIIEHHEM
lg ¢ = — pF, pacCuMTHIBAIOT MOJISPHYIO KOHIICHTPAILHIO (DTOPHIA HATPHA B PACTBOPES aHAIM3HPYEMOM
mpobu €, Monk/mM?.

Maccosyio nomo (Topa X, %, pacCUMTHIBAIOT M0 (GopMyIe

C 0,019 I ¥,
X=—"—2100, (31)

Vy m
roc C — KOHICHTpamud GTOpHIA HATPHS, MOIL/IM;
0,019 — kosddummeHT Mepexoqa OT MOASIPHON KOHIIEHTPAITMH PAacTBOpa GpTopuoa HATPHA K MacCOBOH
KOHIICHTpaI# (GTOPHI-HOHA, T/IM?;

V, — KOHe4HbIH 00BeM pa3sBeicHHs ATMKBOTHOR 4acTH NPOOLL, CM’;

V, — obmmi 06BeM pacTBopa aHATH3UPYEMOH TIPOGHI, CM;

V, — o0beM anmMKBOTHOH 9acTH MPOoGH, cM?;

M — HaBeCKa DMAlH T.

PacxoxxaeHid pe3yabTaToR MApANICIBHBIX OIIPEICACHIAH HE JOJDKHEI IPEBRIIATH 3HAYCHHI, YKA3AHHBIX

B Tabnume 1.

13 FpaBnMeTpuquKnﬁ MCTOA ONpCACICHAA CONCPIKAHNUA OKCH/IOB HATPUA H KaJTHA

MeTon OCHOBAH HA BHINEACHHH KalWd M HATPHS B BHIE CEPHOKHCIBIX CONeil, MX TIPOKATHBAHHH H
B3BEIMBaHIH. Mellaloliee BIHIHHE amOMUHHS, THTaHA, SKejle3a YCTPaHIioT o0paboTKoil HACKIIIEHHBIM BOTHO-
CHHPTOBLIM PACTBOPOM YIAEKHUCIIOTO aMMOHNI. [TpHMeHSIOT 1T SManeii IIpH MacCOBOH T07e CYMMBI OKCHIOB
KoOanbTa B HHKeIA He fonee 1 %. Jnanal3oH onpeneiasgecMBIX MACCOBBIX TOJICH CYMMBI OKCHIOB HATPHS H
Kamg — 5 % — 30 %.

13.1 PeakTHBEI H PACTBOPEI

Kucnora ceprasg no TOCT 4204, paztapnerHas 1:2.

Kucnora ¢ropucrosogoponnad mo I'OCT 10484,

Avmvmak BogHbIE o I'OCT 3760.

CrupT >TWIoBHI pekTHgHKoBanHb 110 'OCT 18300,

AvMoHMA yriekHuclbii 110 FOCT 3770. HachllleHHBIA pacTBOp YIJIEKHCIOIO aMMOHHS (PEaKTHB
IMTaddrora): K cMecH, cocTosteit u3 18 cv® ammuaka, 73 cv® Bogsl H 95 e’ cnupra, MpHGABIIIOT HeGOIb-
ITHMH TIOPIASTMH CBEXePacTePTHIH YITEKHCIBII aMMOHHH, KAXKIBI pa3 SHepruaHo B30anThBag H 100aB-
799 KaKIYI0 HOBYIO TTOPIHIO YITIEKHACIOT0 aMMOHHS TIOCHE TOTHOTO PACTBOPEHMS IIPEIHITYIIEH, TOTOB-
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HOCTb PEAKTHBA ONPEISIAIOT IT0 HAJIMYHIO HA THE KOIOH HeQOBIIIOT0 0CTATKA TBEPIoi colmi. PeakTHB XpaHaT
B CKJIIHKE C IIPUTEPTOH ITPOGK 0.

13.2 TIpoBeeAne anAH3a

Haspecky smamu 0,5 T B INATHHOBOM Y9AIlKEe CMaYHBAIOT BOMOM, npuwinupaioTr 10 cM® gprropucrosomopo-
HOH KHCIOTH B 5—7 cM® cepHoil Kucaorh (1:2), comepskuMoe JAIKH HATPEBAIOT, BHIIAPHBAIOT TOCYXA H
OCTOPOXKHO IIPOKAINBaIoT B Mydene npu teMieparype 700—800 °C mo nonHoro yoalaeHHd [Iapos CepHOH
KHCJIOTHL

OcCTaToK IPH HArpeBaHUH 00pabaTeiBaloT 15 oM’ BOILI M 3 ¢M® aMMHAaKa, pacTHpas 0caloK CTCKISHHOH
manoukoii. ComepskHMOe YAIlKH IepeHOCAT B cTaKaH BMeCTHMOCTRI0 150—200 ca?. CTaKaH CcTaBAT B COCYI C
XOTOTHOH BOTOH U, He OTGUIETPOBRIBAST 0CATOK, TIPAAUBAIOT 50 cM® HACHIIIEHHOTO PACTBOPA YTTIEKUCIOTO
AMMOHHS, SHEPTHIHO TIepeMelliBad CTCKISHHON MaIouKoi.

CTakaH HAKPHIBAIOT YACOBRIM CTEKIOM H BHEITEPKHBAIOT B COCYIE C XOMOomHON Bomoit 30—40 miH,
MEPHOTHYCCKH MCPeMelIBast COTEPKHMOE CTAKAHA CTEKISTHHOM IATOYKO. 3aTeM pacTBopP ¢ 0CAIKOM IePEHOCIT
B MepHyI0 KOGy BMecTHMOCTLIO 100 cM?, JomWsaioT 10 METKH BOZOMH, MepeMelIHBaloT, MePelHBaloT B
CTaKaH, B KOTOPOM IPOBOIHIOCH ocakdeHue. JdafT ocalky oTCTOAThCS 1 (DHIALIPYIOT Yepes cyxoi (HIBTp
CpenHeil MMOTHOCTH B cyxyio Konby. Tlepryio mopitHio (hUIbTpaTa 0TOPACKIBAIOT, OTOMPAIOT B IATHHOBYIO
TAIKY ATHKBOTHYIO TacTh 50 cM® M TTOCTETeHHO BHITIAPHBAIOT TOCYXA.

OcCTaTOK OCTOPOXHO HATPEBAIOT B Mydene Mo yIameHHsS aMMOHHAHBIX COneil, MPOKATHBAIOT TIPH
remueparype 700—800 *C, ox1akIaioT M B3BEIIHBAIOT.

IIpokaneHHEIH 0CaZOK PAacTBOPAIOT B TOPSUCi Bode, pacTBOP (MHIBTPYIOT, YalIKy H (OHILTP IPOMEIBA-
10T 6—8& pa3 ropgdcii Bomoii. (PHIETP MOMEIIAIOT B TY e YalllKy, HAarpeBaKT, IIPOKANTHBAIOT H B3BEIIHBAIOT.

13.3 O6pabdorka pe3yabTaToB

MaccoBy10 JOMK0 CYMMBI OKCHIOB IIENOTHBIX MeTamoB X, %, yCIOBHO MepecdIdTAHHYI0 Ha OKCHI
HATPHS, BEMHACIITIOT 10 (hopMyTe

(my — my)0,4364 100V,

»
m,

X= (32)
e M, — Macca IUIaTHHOBOM YalKK C OCalKoM Cyabdaros, r;
1, — Macca ILIAaTHHOBOH YalllK{ IIOCIIE YAANCHHA CYNAb(aroB MIECTOYHLIX METALIOB, T;
0,4364 — ko>dOUIHMCHT IIepecyeTa cyiabdara HATpHg Ha OKCIIL HAaTPH,
V, — obmmi o6beM pacTBopa NPoOHI, cM?;
M — Macca HaBECKH SMalH, T,
V. — o0beM anMKBOTHOWM YACTH PACTBOpPA, B3ATOM JI7IL aHAITM3a, CM”.
PacxoximeHHs pe3yIabETaTOB MAPANICIBHBIX ONPEIeIeHWI He JO/LKHbI IPEBHIIIATh 3HAYCHHH, yKa3aH-

HHIX B Tabnuie 1.
14 TuatpumeTpuiecKHii MeTOA ompeleleHdsa coAepXaHna okcaaa maprannoa (11)

MeTon ocHOBaH Ha OKHCAeHAH HOoHOB MapraHtia (IT) HamcepHOKHCIBEIM AMMOHHEM 0 MApPTaHIEBOMH

KHCJIOTHL B KHCIIOH cpelie B IPHCYTCTBHH a30THOKHCIIOro cepebpa M THTPOBaHHH HOHOB MnQ, pacTBOpoM

MBITIIBIKOBHCTOKHCIOTO HATPHA. JMamasoH ompereiaseMBIX MAaCCOBBRIX Mojiei okcmua Maprania (IT) —
0,5% —4 %.

14.1 PeaRTHEBI H pacTBOPHI

Kwncnora congrag o I'OCT 3118.

Kucnora ceprag mo IT'OCT 4204, pasbapnenHas 1:4.

Kucnora ¢ropucrosogoponnad mo I'OCT 10484,

Kucnora oprodoctopras mo TOCT 6552.

Kamit mupocepHokucneii mo N'OCT 7172.

Cepedpo azotHokucnoe mo F'OCT 1277, pacteop 5 T/0M°.

AMMOHWH HaJlcepHOKHCHEIN (TTepcynandar ammornd) o I'OCT 20478, pacteop 130 1/mv3.

Harpwit MBIIIBIKOBACTOKHCIEI, pacTtop (0,7 r/mv’.

Kamnit mapranmoBokncabii mo I'OCT 20490, craHmapTHHIL pacTBOp ¢ KOHIIGHTpallHeil MapraHia
0,2 mr/mm*: 0,5754 © MapraHIIOBOKACIOTO Kaiisd ITOMCEIIAIOT B CTaKaH BMECTHMOCTRIO 30 ca’, cMagHBaloT
10—20 cM® Bombl, MPUIHEBATOT 10 cM? COMTHOMR KUCTOTH, OCTOPOXHO BHIMAPHBAIOT 10 06pA30BAHHS COMEHH,
cMagrBaloT 10 cM® congHOH KHCIOTH, IPWIHBalT 10 cM® cepHOH KHCIOTHL H BHIIAPHBAKT 0 IOIHOIO
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yIanecHHAA CePHOH KHCTOTEL CONEpikUMOE CTaKaHa OXIAKIAI0T, PACTBOPIIOT COIH B BOIE, IIEPEHOCAT B MEPHYIO
KONGy BMECTHMOCTBIO 1 IM®, JOMHBAIOT BOJOH J0 METKH H IICPEMEIITHBAIOT.

s onpeneneHHd MaccoBOH KOHIEHTPALIMK PACTBOPA MBIIILIKOBHCTOKHCIIOIO HATPHA IO MapraHiLy
25 cM® cTAaMIAPTHOTO PAacTBOPA MapraHIla TTOMCIIAIOT B KOMOY BMeCcTHMOCTEIO 250 cv?, pa3bapngioT ropsa-
"eil Bogoit 1o obbema 100 oy, mprmisatoT 10 e ceproit kucnoTh (1:4), 10 ca® oprodochopHoi KucIo-
TH1, 10 cM? pacTBOpa a30THOKHCIOTO cepebpa 1 20 cM® HagcepHOKHCTIOTO aMMOoHHA. ITorydeHHEIH pacTBOp
TOBOIAT A0 KHIIEHHUS M KAIATAT 1 MWH, OXTaXkIaroT 00 KOMHATHOH TEMIEPATYPH M THTPYIOT PACTBOPOM
MBIIILAKOBHCTOKHCIOTO HATPHA 1O HCUYC3HOBCHHS MATHHOBOH OKpPaCKH.

MaccoByi0 KOHIIEHTPAITHK PACTBOPA MBITBIKOBUCTOKHUCIOTO HATpHA TIo MapraHity ), T/cM?®, BHI-
YHUCISIOT Mo (hopMyne

¥ 0,0002
= V] 3 (3 3)

rme ¥ — oBbeM CTAHIAPTHOTO PACTBOPA MAPTAHITOBOKHCIOTO KATHS, B3ATHIA IS THTPOBAHMS, CM,
0,0002 — mMacca wmapraHIia, COOTBETCTBYIONMIAA 1 cM® CTAHZAPTHOTO PACTBOPA  MAPTAHIIOBOKHUCIOTO
Kanuda, T,
V, — 00beM pacTBOPA MBINILAKOBUCTOKHMCIIONO Kallisl, M3PACXOIOBAHHLIN Ha THTPOBAHHE, CM”.

14.2 IlpopeneHre anain3a

Hapecky snvanu 0,1 1 IIOMeIIAIOT B IVIATHHOBYIO 4Yallky, obpadareBaioT cMechio 10—20 cv® cepHoil
KHCIOTH (1:4) 11 3—6 cM® (hTOPHCTOBOTOPOTHON KHCIOTH, BEITAPHBAIOT Jocyxa. CYX0i OCTATOK CIUIABISI -
KT ¢ HIUPOCEPHOKHUCIIBIM KAJMKMEM, IMaB ofpabarblBaloT ropguci Bonoil ¢ moGasinenuem 10 cm® cepHo#
KHCTOTH (1:4) ¥ HArpeBaioT J0 MOJTHOTO PACTBOPEHUS CONeit.

IonygeHHLIA pacTBOp MEPeHOCAT B KOAOY BMECTHMOCTRIO 230 cv?, pasbapngior Bomoi mo 100 cm?,
npmmusaioT 10 cm? oprodocdopHoii kucmors, 10 cy® pacTBopa azoTHOKHCToro cepedpa, 20 cm® Hamcep-
HOKHMCIIOIO aMMOHMS, HAarpeBaloT, TOBONST 10 KHIICHHS M KHIETST 1 MHH. PacTBOp OX/IaXIal0T 10 KOM-
HATHOH TEMIEPATYPhl U THTPYKT MBIIILAKOBHCTOKHUCIBIM HATPHEM 10 MCYE3HOBEHHA MAaTHHOBOM OKpac-
KM PAcTBOPA.

OmnpegencHHe OKCHIA MapTraHIa MOXHO BECTH H3 pacTBopa, momyiaeHHoro mo 10.1.2. ATHKBOTHYIO
qacth 50 cM® 3TOro pacTBOpa IepeHoCST B Koaby BMectuMocThio 250 oy, mpmmisator 10 oM’ cepHoil
kucioTH (1:4), pasbapngior Bomoi 7o obrema 100 cv?, mpumieaioT 10 oM’ opTrodochopHoH KHCTOTHI,
10 cM? pacTBOpa azoTHOKHCAOTO cepedpa, 20 cM® HAZCepHOKHCIOIO AMMOHMA, HATPEBAIOT, JOBOIAT O
KHMIEHHS M KMIETST 1 MUH. PacTBop 0x1aX1a10T 10 KOMHATHOH TeMIIEPaTyPhl M THTPYIOT MBIIIbAKOBHCTO-
KHCITBIM HATPHEM 0 MCIE3HOBSHNA MATHHOBOM OKPACKH PACTBOPA.

14.3 OopatoTEa pe3yanTaToB

BrMHcALI0T MaccoByio Jom0 okcuna mMapranna (I1) X, %, no dopmyne

X:C(VI—VZ) 1,2912-100’ (34)

m
roc € — maccoBag KOHIICHTPAIIHA PacTBOPa MENIEAKOBHCTOKHCIONO HATPHA MO MapraHIty, I/cM?;
¥V, —obwreM pacTBopa  MBINIBIKOBUCTOKHCIONO  HATPHSI, HW3DACXOTOBAHHBI HA THTPOBAHME
MpoORL, M.

V, — o0BeM pacTBopa MBIIbIKOBUCTOKHCIOTO HATPHS B KOHTPOILHOM OIIBITE, CM*;
1,2912 — kozddurenT mepecdera Ha okcHi Mapranma (I1);

M — Macca HaBECKH 3ManM, T.

PacxoxmeHns pe3yIETaToB NMAPAUISTBHBIX ONPEIeICHWH He TODKHEI IIPEBHIIIATE 3HAYCHHH, yKa3aH-

HHIX B Tabnuie 1.

C

15 ®oTomMeTpHuECKid MeTO onpeaelieHas coAepXaHusa okcuaa Koodansta (I1)

MeTo1 OCHOBAH Ha 00pa30BaHHH OKPAIICHHOIO B KPACHLIHA 1IBET BHYTPHKOMILIEKCHOIO COCITHHEHUS
KoOanpTa ¢ HATPO30-P-conb H H3MSPEHHH OIITHYCCKOH ITIOTHOCTH ITOMYICHHEIX PAacTBOPOB. JHamna3on
OIIpeIeICMEIX MacCOBHIX JocH okcnma Kodanwra (1I) B omamm — 0,001 % — 2,5 %.

15.1 Annapatypa, peakTHBbI, PacTBOpPbI

@OTOKOMOPHUMETP WIIH CNIEKTPOGOTOMETD.

Kamit mupocepHokucasii mo N'OCT 7172.

Kucnora cepras mo I'OCT 4204 i pazdapnerHas 1:4.
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Kwcnora drropucroBomoponnas (rmasmkopad) mo I'OCT 10484,

Kmncnora azorHag o I'OCT 4461.

Kucnora comanag nno I'OCT 3118, pas6asiennag 1:1.

Anvmvuak o I'OCT 3760.

CrupT >THIO0BHI pekTH(hGHKoBaHHLI 110 TOCT 18300.

Harpwnit ykeycHokucnwiit mo TOCT 199, pacteop 500 r/mv?.

@enondranend, cnuprosoi 0,1 %-HBIA pacTBOp.

Hurtposo-P-conb (THHAaTpHCeBasg coilb 1 HUTpo3o-2- HadTon-3,6 mucyiandokucioT) [11], pacTBop
MaccoBoil KoHIeHTpaIu 1 /1M,

Kobamst MeTammrdeckimii. CTaHIAPTHRIM pacTBOP A ¢ MacCOBOH KoHIICHTpanmeii kobanbra 0,1 r/mm?
rOTOBAT pacTBopeHMeM HaBecKH 0,1000 r MeTammaecKoro KobanbTa B CMECH COASHOM M a30THOH KHCIOT
(3:1). 3aTeM pacTBOp BHITIAPHBAIOT IOCYXa H TPHKIE BHIIIapHBaloT ¢ 10—15 cm® comanoi kucnothl. Cyxoii
OCTATOK pacTBopsAT B 20 cm? comsgHoit KucaoTH (1:1), pazBaBingaioT BOMOM, OXIAXKTAKT, TEPEBOTAT B
MEPHYI0 KOZI0Y BMECTHMOCTRIO 1 AM°, TOAMBAIOT 10 METKHM BOIOMH, TIEpeMEITHBAIOT.

PacTteop B, cBeKETIPUTOTORNEHHEIH, ¢ MACCOBOH KOHIIeHTparHeil kodaneta 0,01 Mr/cm?. 10 cm? pa-
CTBOpa A MOMEIIAIT B MEPHYIO KOM0Y BMeCTHMOCTBIO 100 ¢M?, JOAHBAIOT 10 METKH BOOOH H IEPEMEIIH-
BAaIOT.

15.2 Ilporesenne anaan3a

Hagpecky sManu 6epyT B 3aBHCHMOCTH OT COICPXKAHWS OKCHIA KoOaNkTa COrnacHo tadmume 5.

Tadbnanmiua 5

MaccoBas 1o oKcHIa Macca HABECKH, T Pas6asmenme AMIKBOTHAA YaCTh, CM°
kobanmera, %

Or 0,001 zo 0,01 1 100 20
» 0,01 » 0,04 1 100 10
» 0,04 » 0,10 0,5 100 5
» 0,1 » 02 0,1 100 10
» 0,2 » 05 0,1 100 10
» 05 » 25 0,1 200 5

ITpody moMelaT B IIATHHOBYI YAITKY, CMAadWBAKT BONOMH, TIpuanealnT 20 cM® cepHOH KHCIOTH
(1:4) 1 5—7 cv® HTOPUCTOBOTOPOTHON KUCTOTH. BHITAPHBAIOT M0 TMOABICHHA TapOB CEPHON KHMCIOTHI,
OXTAKTAIOT, OOMEIBAIOT CTEHKH TAIIKH BOTOR M pacTROP BHEITTAPHEBAIOT Jocyxa. CyXoH OCTATOK CIUIABISIOT
C 5 T THPOCEPHOKHCIOTO Kaausd, NOTYIeHHBIH MIaE BeIIeAaunBaiT B 20 cM® cepHoil Kucnors (1:4) ipn
YMEPEHHOM HArpPeBaHHM, PACTBOD IEPEBOLLT B MEPHYID KOI0Y BMeCTHMOCTRK) 50—200 cm® (B 3aBHCHMO-
CTH OT COICPIKAHMA KobanbTa), pa3bapiIdioT BOIOH IO MCTKH M MCPCMCIITHBAIOT.

B coorBercrBuu ¢ TabIMIECH 5 aAMKBOTHYI) YACTb 3TOT0 PACTBOPA WIIH PAcTBOPA, NONYYEHHOIO 1O
10.1.2, momemaror B Koady BMecTHMOCTRI0 100 cM®, HERTPATH3YIOT aMMHAAKOM B TIPUCYTCTBHH (he HOMm(yTa-
TeMHa 0 cAaboIeT09HONH peakitui. FI36bITOK aMMHaKa YCTpaHAIOT MpubaplIcHIEM 13 OIOPETKH TI0 Karl-
ngaM congHoi KucaoTw (1:1). K pacTeopy nmpHAMBAIOT 5 CM® YKCYCHOKHCIOTO HATpHA, 4 cM® pacTBopa
HUTPO30-P-CONMM M KHISITAT B TEYCHHUE 5 MHH.

PacTtBop oxnaxgaior, npubapngioT 1 cM® a30THOI KMCIIOTH M CHOBA KHIIATAT 1—2 MITH, OX/MAXIAIO0T,
MIEPCHOCAT B MEPHYIO KOMOY BMecTHMOCTEIO 100 cM®, HOMHBAIOT BOTOH T0 MCTKH H IIcpeMcIHBaIoT. OqHO-
BPEMEHHO IIPOBOJSAT KOHTPOJIBHBIH OIIBIT.

ONTHYECKYIO THIOTHOCTh PACTBOPA U3MEPAIOT IPH A = 415 HM 14 cojJep:KaHug OKCcHIAa KobaibTa 10
0,1 % B KOBeTe TOMIIMHOM Iormomainero caog 50 My u npu A = 500—540 HM 1719 comep:XaHNg OKCHIA
kobanwsta or 0,1 % 710 2,5 % B x1oBere TomIMHON Tormomaiomero crog 30 mv. B KauecTBe pacTBopa
CPABHEHHS MCTIONML3YIOT PACTBOP KOHTPOIRHOTO OMHITA.

Maccy KobanbTa HaxoJAT IO TPpagyHPOBOUYHOMY TpadHKy.

15.3 IlocTpoenne rpaIyHpoBovHOro rpacuEa

B 1mecTh MepHBIX K0onb BMecTHMOCTHIO 100 eM® nipuimnBaioT rmocinegosarensio 0,5; 1,0; 1,2; 1,6; 1,8;
2,0 cv?® crangapTHoro pacrsopa b, uro coorsercrsyer 0,005; 0,010; 0,012; 0,016; 0,018; 0,20 Mr kobanbra;
ele oTHa Komba GepeTesd Mg KOHTPOIBHOro onelta. PacTeopel pazbasmtior no 10—20 cM®, HelTpaInsyIoT
aMMHAKOM 0 CHa0OIICIOIHON PeaKIliK B IPHCYTCTBHHN deHondrancnia. M30HTOK aMMHaKa YCTPaHAIOT
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MpHOaBICHHCM H3 GI0PEeTKH 110 KaliaM congHoi KucnoTh (1:1). Jlanee mocTymalor, Kak yKasaHo B 15.2 co
cioB: «K pacTBOpY MPHAKBAIOT 5 cM® YKCYCHOKHMCIOTO HATPHL»,

Ilo HaiimeHHBIM 3HAYCHHAM OIITHYCCKOM IUIOTHOCTH M COOTBETCTBYIOIIHNM MaccaM KoDalbTa CTPOST
rpamTyHpOBOYHEIN IpadHK.

15.4 OGpaBoTEa pe3yasTaToB

Maccoryio Jomo okcuna Kobankta (IT) X, %, BEIMHCALIOT MO (GopmMyTe

m V2 1,27100
Xﬁ m V] > (35)

roe m, — Macca KodaibTa, HalIeHHAd 10 TPAnyHPOBOYHOMY IpadQHKy, T,
V, — obmmit 06beM pacTBOpa MPOOEL, CM;
1,27 — KoahdHIHCHT nepecdcTa Ha oKcHO KoGameTa (1I);
m — Macca HABECKW BMAlH, T;
V, — o0beM alMKBOTHOH 9acTH pacTBopa Npobel, cM’.
PacxoxmeHUs pe3yabETATOBR MAPANISTBHEIX ONPEeTeIeHI He JOMMKHEI MPEBHIATEL 3HAUCHHH, yKa3aH-

HHIX B Tabmuue 1.
16 T'papuMeTpudecKmii MeTOA onpeaeaeHus conepxannd okcuiaa Hugena (I1)

MeTon ocHOBaH Ha OCAKICHHH HHKEIA THMCTIITIHOKCHMOM B aMMHadHo#H cperne (pH 8§—10). Me-
IIAIOIICC BAMAHIC MOHOB JKCIe3a H MAapPTraHIla YCTPAHAIOT CBA3KBAHHCM HMX B BHHHOKHCIBIC KOMITICKCEHL
JuanazoH onpenengeMBIX MAacCOBRIX Jonef okcuna Hukens (IT) — 1% — 4 %.

16.1 PeakTHRBI, paCTBOPEI

Anvvmak somaenit mo TOCT 3760.

Kamii nupocepHokucabiii o 'OCT 7172,

Kucnora congnag o I'OCT 3118.

Kucnora cepras o IT'OCT 4204 u pazbapnenHas 1:4.

Kwncnora dropuctosomopograd (miasukosast) o I'OCT 10484,

Kwucnora punnag mo I'OCT 3817, pactBop KoHIeHTpammun 500 r/mmv?.

Harpug runpokcun mo T'OCT 4328, pacteop 50 /M3,

HyvermrmrokceuM no I'OCT 3828, mienouroit pactsop 10 r/mv*: 10 © THMCTHITITHOKCHMA PACTBO-
paioT B 1 1M? pacTBOpa THApPOKCHAA HATPHUA KOHIEHTpAItHn 30 1/mv3.

AvmoHnH HagcepraOKMCTR mo 'OCT 20478, pacteop 250 1/mv>.

16.2 Ilposeaenne anaaH3a

Hagpecky smani mMaccoit ot 0,5 1o 1 r MOMeNam T B INMATHHOBYIO YalllKy, CMAYHBAIOT BOTOM, TIPHIIH-
parot 20 cm® cepHoit KucaoTh {1:4), 10 ca® hTopHCTOBOTOPOTHOM KHCIOTH H BRITAPHBAIOT Nocyxa. Cyxo
OCTATOK CIDIABIAIOT ¢ 10 T MAPOCEPHOKHUCTIOTO KAMHd, TOAYIeHHEI TUIaB BHIETATHBAOT B 40 oM’ comsa-
HOH KucaoTel (1:1) mpu yMmepeHHOM HarpeBaHuu. IIpH HamWdamM ocanka PacTBOpP (GHABTPYIOT, 0CATOK
TOIUIABTIAIOT, IUIAB BRIMICIAYHBAIOT H IPHCOCIHHAIOT K (MAILTPATY.

@unbTpar IOMENIAIOT B CTAKAH BMecTHMOCTBHIO 500 cM®, mpuiamsantr 100 cMm® ropsdeil  BOJBL,
25—30 cm® pacTBOpa BHAHHOM KHCIOTH U 50 cM® pacTBopa THMCTHATIHOKCHMA. [lo Karmigm, mepemenmbad
CTEKITHHON MATOoUKOi, moBaBIgIoT PACTBOD aMMHAaKa M0 TOABIeHHd cmaboro 3amaxa. PacTsop ¢ BHITAaB-
MM 0CATKOM THMETHATIHOKCHMATA HUKEII He paHee TeM depes 1 1 GmsTpyioT Ha GUILTp «benag
JIEHTA» } IPOMBIBAIOT 0caToK M ctakaH 10—12 pas renumoit somoii. Ocamok pacTeopgior Ha (uasTpe B 30 ov®
ropaueil congHoi KucnoTH (1:1). @uasTp MpoMBIBAIOT 6—8 pa3 Topgueil Bomoil, codupas GUALTPAT M
IIPOMEIBHEIC BOIHI B CTaKaH, M MPOBOIAT IIOBTOPHOE ocaykacHIe. Yepes 10—15 MHH pacTBOp ¢ BHITIABIIIM
IUMETHATTHOKCHMATOM HHKeNS (DIUIBTPYIOT HA (DHILTD «Genad nerTas. Ocamok cO CTEHOK CTAKAHA CHIMA-
K0T ¢ TOMOIIBIO KYCOTKOB (WHIBTPa M IPHCOSTHHAIOT WX K OCHOBHOMY ocanKy. CTakaH, B KOTOPOM TIPOH3-
BOIHIIOCH OCAXIEHHUE HHUKEINI, MPOMBIBAIOT 5 pa3 Terrmoi sogoit n 10—12 pa3 — ocanok Ha GHIBTPE.

ITpoMBITEI 0CaZoK BMeCTe ¢ (DHIBTPOM OCTOPOXKHO MOMENIAIOT B MPOKANCHHHIH IO TMOCTOSHHOM
mMaccH GapdhopoBEii THTNb, 00YTTHBAIOT, HE JOIYCKAad BOCIDIAMCHCHHS, H MPOKATHBAIOT IIPH TeMIICpa-
Type 800—825 *C mo MocTOSHHOM MaCCHI,

Ecmm ananm3mpyeMasd SMalb COOCPKHT KOOAIBT, TO Hepel MpHGABICHHCM THMCTHATIHOKCHMA IIPH
OoCaXICHNH W MePeOCaKICHIA HUKEIT BBoIaT 25—30 cMm? pacTBopa Haace PHOKHCIOTO aMMOHHS.

OnHOBPEMEHHO TTPOBOTAT KOHTPOILHBIH OTIHIT.
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16.3 OopadoTEa pe3yanTaToB
Maccosyio momo okcuia HuKend (11) X, %, BRIYHCHAIOT 0 GopmMymc

[emy = my) — (my — my)]-100 , (36)

m

X:

Toe m, — Macca THTS C OCATKOM OKCHIA HHKENd, T,
M, — Macca THTJI, T;
fm, — Macca THTTA C OCATKOM OKCHIA HHKEId B KOHTPOMBHOM OIHITE, T,
M, — Macca THIJIA B KOHTPOJTLHOM ONHITE, T,
m — Macca HaBECKH 3MaiH, T.
PacxoxmeHus pe3yiabsTaToB MAPAIUISIBHBIX OIPEIeIeHHI He JOJDKHEI IPEBHIIIATh 3HAYCHHH, yKa3aH-
HBIX B Tabnuue 1.

R e

17 AToMHO0-a0copONMOHHBIN H MIaMeHHO-t¢oToMeTpUIeCKHN MeTOIbl AHATH3A
IMalaei

17.1 AromA0-a0COpONHOHALIE MeTOI onpeleleHHs OECHIOB EAJILIHMA, MArous, kejle3a, Mapragna,
KoDaibTa, HHEENA, XpoMa

MeTon ocCHOBaH HA TOMYISHHH CBOOOTHBIX ATOMOB 7IEMEHTOB 1 H3MEPEHHH ITOITIOMIEHHIS MM SHEPIHH
M3IMyIeHN. g aTOMH3aIHH HCIIOIL3YIOT BO3OYINHO-AeTHASHOBOE TUIaMd ITH IaMs 3aKACh a30Ta-arle-
THIEH, B KaUeCTBE HCTOUHUKOB H3MYUYeHHI — CIEKTPANbHEIE JaMIThI C TIOTBIM KATOIOM.

Huara3oHsl onpegeseMbIXx MACCOBRIX JO/Iei KOMIIOHEHTORB, %:

OKCHJI Kanbiinsa — 1—20;

okcHa mMaraug — 0,2—4;

okcuy xenesa (III) — 0,5—7;

okcuy mapranma (I1) — 0,1—4;

okcuy kKobankra (IT) — 0,1—2,5;

okcun Hukeag (1) — 0,5—4;

okcuy xpoma (IIT) — 0,1—4.

17.1.1 AnmapaTtypa, peaKTHBEI

CriekTpodoToMeTp aTOMHO-a0CcopOIHOHHBIA ¢ HEOOX0THMBIMH HCTOYHHKAMH H3Iy9cHH.

AneruneH texamdeckmii mo I'OCT 5457,

3aKHCh a30Ta razoodpa3Hasgd.

Kwncnora congras no I'OCT 3118.

Kucnora azornag mo TOCT 4461.

Kucnora cepras mo T'OCT 4204.

Kucnota ¢propucrosonopogtad o FOCT 10484,

Kammnit maprarnmopoxucasii mo TOCT 20490.

Kemeso kapbonmnbHoe [2].

Marnng okcun o I'OCT 4526.

Kanpnuii yvroekucnsiii mo F'OCT 4530,

Kamaii neyxpomoBokucisni o I'OCT 4220,

KoGaner MeTaDIH9eCKHIA.

Huxkenp merammaeckuit mo I'OCT 849,

JlanTana okcum [12].

17.1.2 IIpHroToBiIgHHE pacTBOPOB

HcxomHble cTAHTAPTHRIE PACTBOPHI TOTOBAT B pacdeTe HA KOHIIEHTPAITHIO 1 T/MM? OTpenennsteMoro 3MeMeHTA.

17.1.2.1 CrangapTHHIIT pacTEOD KaNbITHI

Hagecky 2,4972 r yIIIGKHCIIOTO  KalblKMg, IIPSIBAPUTEIABHO BREICYIICHHOIO TIIPH  TEMIIEpaType
105 *C—110°C mo nocTogHHON Macchl, PACTBOPAIOT B pasbarneHHoil (1:1) consgHo KMCToTe, TPHUANBAs e
1O KaIUIAM 00 TOTHOTO PAacTBOPEHHA. PacTBop KMIATAT 3 —4 MHUH, OXJIAKIAIOT, pa3dapIITioT BOIOH B MEPHOH
Konde o 1 av’, nepemeniBaoT. KOHIIGHTPAIMIO PACTBOPA MPOBEPIIOT IPABHAMETPHYSCKIM METOI0M.

17.1.2.2 CtangapTHEIH pacTBOD MarHHg

Hapecky 1,6583 r okcuoa Maraus, IpeIpapuTeIbHO NPOKAIEHHOTO npH TeMneparype 700—800 "C 1o
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ITOCTOSHHOM Macchl, pacTeopdAtoT B 40 cM® pazbapneHnoii (1:1) coMTHOM KHCIOTH NpH HarpeBaH|A. PacTBop
OXJTAKIAIOT, IEPEBOIAT B MEPHYIO KOTOY BMCCTHMOCTRIO 1 IM®, JOMHBAIOT J0 METKH BOIOH 1 IIePEeMEIHBAIOT.
MaccoByI0 KOHITEHTPAITHIO CTAHIAPTHOTO PACTBOPA TIPOBEPIIOT TPABHMETPHIECKUM METOIOM.

17.1.2.3 CTaHIapTHHIN pacTBOP Xelesa

Hagpecky 1,0000 r kapGoHWIEHOIO JKeIe3a pacTBOpAIoT B 30 ¢’ COMAHOM KHUCIIOTHI IIPH CI1a00M HAIDESBAHIH.
PacrBop oXIaxkIaior, IMEPeBONAT B MEPHYIO KOJOY BMECTHMOCTLIO 1 IM°, JOMHBAIOT OO METKH BOLOIA,
MCPeMEIIHBAKOT.

17.1.2.4 CTaHIapTHBIA pacTBOp MapraHma

Haspecky 2,8766 1 MapraHIIOBOKHC/IOIO KaJIMg pPacTBOPLIOT B crakaHe B 200 cuM® BoOw, 105aBILIOT
40 cM? coONTHOM KHCIOTH, HATPEBAIOT 10 MOMHOTo obeciipeunBaHng. PacTBop OXMAaXKIaioT, IEPEBOIIT B
MEPHYIO KOI0Y BMECTHMOCTRIO 1 IM®, TOMMBAKOT IO METKH BOIOM, MepeMeIIHBAIOT.

17.1.2.5 CTaHOapTHBIA pacTBOpP KOOAILTA

1,0000 r MeTanIn4ecKoro Kodajisra pacTBOPLIOT B CMECH CONAHOM M a30THOM KUCHOT (3:1), BhIITApHBA-
10T JOCYXa U TPHKIHL BEIMApHBaioT ¢ 10—15 cy® conaHOoM KICIOTH I YIaTeHNd a30THOH KHCIOTH. CyXoH
OCTATOK PacTBOPAIT B ropgdeii Boe, 1odaengior 20 cM® congroit kucnoTw (1:1) 1 pazdapIgioT BOIOH 10
METKH B MEPHOH K0MOe BMECTHMOCTBIO 1 mv>.

17.1.2.6 CraHnapTHBIA pacTBOP HHUKEIL

1,0000 r meTamIMIecKOro HHKEMI pacTBopgior mo 17.1.2.5.

17.1.2.7 CrangapTHBLIE pacTBOp XpoMa

Hagecky 2,8290 1 1ByXpOMOBOKHCIIOTO KaNH, TIePeKPHCTAIIIN30BAHHOIO H BEICYIIICHHOTO IIPH TeMIIS-
parype 180—200 °C mo nmocToAHHOM Macchl, PacTBOPLIOT B BOIE B MEPHOH K0A0¢ BMECTHMOCTBIO 1 aM?,
MCPeMEIIHBAKOT.

17.1.2.8 PacTBOp MaHTaHa

T'otosar pacteopenmeM 117 r okcHga nanrada B 400 cM’® congHoM KHCMOTH, pa3tasmeHHOI 1:1. TTocae
OXIAKICHUS pazOapISIoT Bomo# o 1 mM* 1 iepeMentneaioT. MaccoBas KOHITeHTpanug pactsopa — 100 r/1 mm?
JIAaHTAHA.

17.1.3 TIpoBeneHIe aHATI3a

Hns onpeneneHuS codepkaHHgd OKCHIOB KallbIMsA, MATHHS, JXKeNe3a, Mapradia, KodanbTa, HUKe/IS H
XpoMa HCIIONB3YIOT PACTBOPH, TTOMyIeHHHIE 110 4.1.2.

Hns ompedeneHHs colep:kaHHA OKCHIOB MarHWs, JKele3a, MapraHna, KodanbTa M HHKEId MOXHO
HUCHOMB30BATh PACTBOD, IIPHTOTOBICHHEIN Mo 17.2.3.

AJHMKBOTHYIO 9aCTh aHATH3HPYEMOTO PACTBOPA IMMOMEIIAIOT B MEPHYIO KOMOY, T06aBISIOT PACTBOP MAHTAHA
{paccunTeiBaioT Ha 10 r/1 oM TaHTaHA B TTOMYYacMOM OOBEME ), JOBOIAT A0 METKH PACTBOPOM paszbaBleHHOM
(1:20) conaHoi KHCIOTH, TIHATCILHO TTCPCMCIITHBATOT.

Hnsg onpeneneHAI XpoMa MIPOBOIAT €T0 MpeIBApUTENLHOE BOCCTAHOBIeHE 10 Xpoma (I11) mepeKuckio
BOIOPOIA B COITHOKUCAOMH cpee. B crakaHbl BMecTHMOCTBI0 100 ev® oTOHparoT anMKBOTHYIO 9aCTh AHAH3HPYEMOTO
pacteopa, nodasngioT 5—10 cm? pazbasnerHoro { 1:1) pacTBopa cofsHO# KMCTOTH, |—2 cM? MepekucH
BOTOPOIa, 0OMBIBAIOT CTEHKH BOJOH H OCTOPOZKHO HATPEBAIOT TO MOTHOTO PA3IOKeHHST IePeKHCH BOIOPOIAa,
paAcTBOpP OXIAXXTaloT, MEPEeBOIAT B MepHYK Koaby, mobaBiagioT To METKH BOZIY, II€peMEIITHBAIOT.
IMTonrotoBmeHHBIE PACTBOPHI BBOIAT B INIAMS BO3IYX-allETHICH aTOMHO-abcopBIMOHHOTO CIEKTPO(OTOMETPA
H H3MePAI0T abcopbIInio 31aeMeHToB. [ 18 olpeaeieHMS MacCcoBOH IO OKCHIA Kanblig <3 % HCIONb3YIOT
TOJIBKO BEICOKOTEMIIEPATYPHOE TIIAMS 3aKHCh a30Ta-alleTIIeH.

AMHHBI BOJMH CIIEKTPAIbHBIX THHHIH OIIPeISIIecMbIX S1I¢MEHTOB IIPHBEICHE B TA0IHIE 6.

Ta6numa 6

Onupe,uenﬂcf Mg Mn Fe Co Ni Cr Ca
MBI TEMEHT

Inura BOJ- 285,2 279,5 248,3 240,7 232,0 357.9 4227
HEL, HM
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OIHOBPEMEHHO IIPOBOIAT KOHTPOILHEIH OITKIT.

17.1.4 IlocTpocHHE IPaIyHPOBOYHBIX I'PAGHKOB

M3 HCXOOHBIX CTAaHIAPTHEIX PacTBOPOB IIo 17.1.2 pa3daBiIcHHEM TOTOBAT CTAHIAPTHEIC PACTBOPHI C
KOHIICHTPAITHAME OTpeacnieMuIX saemeHToB 100 1 10 MKr/cvm®. B MepHBIC KOO BMecTUMOCTBIO 100 conm?®
OTOHPAIOT ATHKBOTHEIE YACTH pa30aBIeHHBIX CTAHIAPTHHIX PACTBOPOB, COOTBETCTBYIOIIHE KOHIIEHTPAIIN -
aM oT 0,1 70 10 mMKT/cM?, mOBaBATIOT 5 cM? pacTBopa KOHTPOILHOTO onmkITa Mo 17.1.3, 10 cM® pacTBopa
TAHTaHAa W TOBOJAT 10 METKH pazdasiaernemM (1:20) pacTBopoM colstHOM KHCAOTH. T'OTOBAT He MeHee TIATH
CTAaHIAPTHLIX PACTBOPOB IIA NOCTPOCHHAA TPAIYHPOBOYHLIX IPaMKOB; IMPOBOIIT KOHTPOILHEIHA OITHIT.

Mpumewganune— JAnana3oHbl MACCOBLIX KOHIEHTPAIIUA 3MEMEHTOB /15 MOCTPOEHUA TPAAYUPOBOYHBIX
rpadHKOB MOTYT HAMEHATECH B 3ABACHMOCTH OT OIIPENe/IsSeMbIX WEMEHTOR I HCIIOTL3YEMEIX TUIIOB IPHOOPOB Cormac-
ao 3.10.

IHonygeHHBIE cTAHIAPTHEIC PACTBOPKL BBOIAT B IDIAaMA ATOMHO-a0COPOIIHOHHOTO cIIeKTpodoToMeTpa
H H3MEPAIOT adCopOIHI0 ONpelenIcMblX YMEMEHTOB B COOTBETCTBHHM ¢ 17.1.3.

Ilo a3MepeHHBIM 3HaY4eHHAM abcopOIuH, 32 BEYCTOM 3HAYCHHWI KOHTPOILHOIO OIKITA, H COOTBET-
CTBYIOIIHM KOHIIEHTPAITAM OIPEeIe/IIeMBIX SIEMEHTOB CTPOIT IPATyHPOBOTHEIE TPAQHKIL

17.1.5 O6paboTKa pe3yabTaToB

MaccoByi0 JOMI0 OKCHIOB ONPENeMIeMbIX SIeMeHTOB X, %, BEMHCASIOT 0 (hOpMYyIe

C. Vv K107t
m V2 ?

X - (37)
rie C, — KOHUECHTPALUMA OINPENEIACMOro IeMEHTa, HAHIEHHA 110 IPALyHPOBOYHOMY Ipa(HKy, MI/cM’;
¥V, — obreM pacTBOpa aHANM3MPYEMOMH 3Malu, CMY;
V, — obbem pacTBopa i H3MepeHns abcopbuum, oM’
K — xoohdHIHECHT MepecdeTa HA OKCHI OIPEACIICMOT0 3IICMCHTA;
f® — Macca HaBecKHW 5MAalH, T;
V, — obLeM alMKBOTHOH YacTH pacTBOpa, CM’.
PacxoxaeHHs pe3yIbTaroB Napa/UIeIbHBIX ONPEIeIeHWA HE JOJDKHBI IPEBBIIATh 3HAYCHUH, YKa3aH-

HBIX B TaOmuIe 1.

17.2 IlnamMenao-goToOMeTPHYECKHE MeTOI oNpeIelennsa COIepRANAA OECHI0B HATPHA H KaJHA

MeTon ocHOBaH Ha BO30YXKIEHWH ATOMOB HATPHS M KamHg B TUIAMEHH alleTHAECH-BO3MYX WIH TIPO-
MaH-GYTaH-BO3IYX M H3MCPCHHH HHTCHCUBHOCTH HTYICHNA CBOOOIHEX aTOMOB HATPpHA B KamuA. dmana-
30HEBI OTIPEAEIIEeMBIX MACCOBRIX JOIeH okcuna Hatpua — 2 % — 30 %, okcnpma kamasg — 0,1 % — 4 %.

17.2.1 AnmapaTypa, peakTHBHI

CnexTpodoToMeTp AaTOMHO-a0COPOITHOHHEIH, paboTaloNIHil B SMHCCHHA, WIH MIaMEHHBIHN (poTOMeTp.

AneruneH texHrdeckui 1o 'OCT 3457 wnm nponaH-0yTaH.

Yanrku cTeKI0VIIICPOIHEIC.

Kmncnora asorHag o I'OCT 4461.

Kwncnora congrag o I'OCT 3118.

Kucnora cepras no I'OCT 4204.

Kucnora ¢ropuctopogoponHaa no I'OCT 10484,

Harpug xaopug mo TOCT 4233.

Kama xnopun no 'OCT 4234,

IMepoxcun Bomopoma mo I'OCT 10929.

Hesma xnopun [13].

17.2.2 TIpHroToBICHAS PACTBOPOB

17.2.2.1 CrangapTHH#A pacTBOp ¢ KOHIICHTpanuci | r/mM* HATpHg: HaBecKy 2,5435 T BEICYIICHHOTO
IO MOCTOSHHOH MaccH IpH TeMmmnepaType 105—110 °C xmopuua HaATpHS PacTBOPSIOT B BOIE B MEpHOMH
konbe BMeCTHMOCTRIO 1 mm3.

17.2.2.2 CtaHAAPTHHINA pacTBOp ¢ KOHTeHTpaued 1 r/nv? kamusa: HapecKy 1,9080 r BRICYITIEHHOTO 70
MMOCTOSTHHOM Macchl nmpn Temmepartype 105—110 °C xmoprga KamHgd pacTBOPIIOT B BOIE B MEPHOH Konbe
BMCCTHMOCTRIO 1 mv>,

17.2.2.3 Pacteop nesust koHtenTparmm 100 r/mv®: HaBecky 126,68 T xmopHia Me3dsd pacTBOPSIIOT B
1 oM* BOIBI.

17.2.3 TIpopeneHHe aHaTH3a

Hagpecky smanu 0,1 r moMeImaloT B CTCKAQYIVICPOTHYIO YaIlKy, CMA9HBalOT BOIOH, MIPHOABIAIOT
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2 cM® a3oTHOH KHCAOTHL, 15 cm® pasbasneHHOM (1:4) cepHOH KHCIOTH B 5 ¢M® (TOPHCTOBOIOPOTHOMN
KHCJIOTEL H HATPeBaloT IO BEIICIACHHSA ITApPOB CCPHOH KHCIOTH, OXIAXKOAlOT, 0OMBIBAOT CTCHKH YalllKH
BOZOH, BHITAPHBAIOT JOCYXA; CYXOH OCTATOK CMAYHBAIOT BOZoM, o6padarkiBaror 10 cM® CONIHON KHCIIOTHI,
paszbasneHHOM 1:1, mpubasngior 10—15 cMm® ropgadcii Boosl, 0OMBIBAg CTCHKH dairki, 10—15 kanesnnb mne-
POKCHIIa BOZOPOIA H BRIIEPKHBAIOT B TEILIOM MECTe JO IMPeKpallleHHs peakImuH. PacTBop OXIaxkmaior,
MEPEHOCAT B MEPHYIO KOOy BMecTHMOCTBIO 100 cM?, HOBOIAT 10 METKH BOIOH, TIEPEMEIIHBAIOT. ATHKBOT-
HYIO TaCcTh PACTBOpa MOMENIAKT B MePHYI0 KO0y, JOBOIAT 10 METKH BOIOM, nepemernubaioT. I1pn onpe-
HeJICHHH MAacCOBOH TOMIM OKCHIA Kanus 100aBlIgioT pacTBop Lesus (M3 pacdera 1 r/oM° He3HsS B KOHEIHOM
obbeme). PacTBOpPH BBOJAT B MAaMS  aTOMHO-a0COPOITHMOHHOTO CHeKTpohoTOMETPpA WIH TIAMEHHOTO
droTOMeTpa M HM3MEPIIOT HHTSHCHBHOCTh H3ITYYCHHS ATOMOB HATpHA IIpH A = 389, 0 HM H Kanud IpH
A = 766,5 oM. KoHIIeHTpaIM©O HATPHS H Kadisg HAaXOOAT M0 TPAIyHpOBOIHOMY Ipaduky. OIHOBPEMEHHO
MIPOBOIAT KOHTPOJIBHEIN OIIRIT.

17.2.4 TTocTpoeHnre TPATYHPOBOUHLIX IpadKOB

M3 MCXOmHBIX CTaHTAPTHHIX PACTBOPOB HATpHA W Kammg 1o 17.2.2 pa3GaBiaecHHEM BONOH TOTOBIT
CTAHTAPTHEIE PACTBOPHI OTIPETeAsIeMEIX 3MeMeHTOB KoHtleHTparii 100 1 10 Mxr/cm?®. B MepHHe KONTGH
pMecTHMOCTBIO 100 cM® oTOHPaOT AMKBOTHBIE YAaCTH PAa30aBICHHBIX CTAHIAPTHHIX PACTBOPOB, COOTBET-
CTBYIOIIME KoHOeHTpauusy ot 0,5 1o 10 MKr/cm?; K cTAHIapTHRIM PACTBOpaM Kalnus 106apisaiorT no 1 e’
pacTBopa Le3ud; Do0aBiIdIoT K KaXkKIOMY PacTBOPY IO 5 cM® pacTBopa KOHTPOJILHOIO OIBTa 1o 17.2.3,
OOBOIAT BOIOMH 10 MeTKH. I1poBoIgT KOHTPOIBLHEIH OIEIT.

IMomygaeHHBIE PACTBOPH BBOIAT B IIIaMT M H3MEPSIOT MHTEHCHBHOCTD H3MYyIEeHIST aTOMOB OTIPEIEIs -
€MBIX 27IeMcHTOB 110 17.2.3. Tlo pe3yiIbTaTaM H3MEPSHEH, 32 BEYETOM PE3VIILTATOB KOHTPOILHOTO OITKITA,
M COOTBETCTBYIOIINM KOHIICHTPAIIIM OMpeIeNsdeMBIX 3JIeMEHTOB CTPOLT IPaTyHPOBOTHEIE TPadHKH.

17.2.5 O6paboTKa pe3yIbTaToB

MaccoBylo oMK OKCHIOB HATPHUA U Kamug X, %, BREIYHCIIIOT O (opmMye

C WV, K10
Vz m ?

X= (38)
rie C, — KOHUEHTpauHs ONpPENeaeMOT0 IEMENHTA, HaHIEHHAd 110 TPalyHpOBOYHOMY IPadMKy, MKI/CM?;
— obmmii 06beM pacTBOpa aHATH3HPYEMOM SMaIH, CM;
— 00BEM pacTBOPa IPH H3MEDCHHH, CM;
— KOoo@pHUIMEeHT IIepecdycTa Ha OKCHI OMNpEnelISeMOro BIICMEHTA;
— 00BeM ATMKBOTHOM 4acTH pacTBopa, cM’;
— Macca HABeCKH 3MAani, T.

PacxoxxneHns pe3yIbTaToB MapalaeIbHEIX ONMPeIeIeHHH He TOMKHEBL IIPEBHIIATE 3HATCHIH, YKa3aH-
HBIX B TabOmmne 1.

SIS

18 CnekTpanbHble METOABI AHATH3A SMANECH

18.1 CnerTpambAbIT METOA OMHOEPEMERROIC ONpeieiedHsa ORCHIOR KANBIHA, MATHAA, AMOMHHNS, JKele3a,
HATPHSA, KM, Maprafia, AUKENA, KoDaIsTa

MeTom OcHOBAH Ha CXKHTAHHH 5Madn ¢ OydepHOH CMechio B IyTe IepeMeHHOro TOKa M3 Kparepa
VTONBHOTO 2ACKTPOIa, BO30YKICHHHA H PETHCTPAIlNK CICKTPa OIpeIeIgeMbIX 2IeMeHTOB. JHalma3oHH om-
PeACISIEMBIX MACCOBHIX TONEH KOMIIOHEHTOB 3Maleil COOTBETCTBYIOT pazaenam 5—7, 9, 13—17.

18.1.1 Anmaparypa, pcakTHBBI, MaTe¢pPHAIIBL

Cnektporpady ¢ obpatHoil AuHeHHoH nHucnepcHei He MeHee 0,7 HM/MM B 0DNIACTH ceKTpa 260 —
420 nM win 11pubop ¢ QOTORKTPHYECKOH pPerHCTpalHeil CIeKTpa.

MmuxpodoTtomeTp.

@OTONMMACTHHKH CIIEKTPATLHEIE THIA 1.

JInTIil YTASKHUCABIH, OC. 1.

Bbapuit yraexkucinbiit no I'OCT 4158.

Banamua okcug (V).

I'paduTOBBIA NOPONIOK, OC. 4.

¥Yriu cnekrpanbHeie Mapkd C-2 WiIH oc. 4.

Kamit yrexkucnrni mo TOCT 4221 Ge3B0THEIIA.

Harpwuii yroekncasii mo F'OCT 83 Ge3BomgHEBIH.
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Kotamra (1) okcnn mo I'OCT 4467,

Huxkens (II1) okcum o TOCT 4331.

Maruns oxkcun mo TOCT 4526.

Kamenmii yroekucabiii mo TOCT 4530,

ANMIOMHHHAS OKCHI 8¢3BOIHBIHA.

Keneza oxcun (IIT).

TuTaHa THOKCHII.

CraHmapTHbIE 00pa3Ibl.

JorrycKaeTcs UCIIOAB30BaHNE CHHTETHIECKHX CTAMTAPTHRIX 06pasiiop (CCQO), MpUroTOBNeHHKIX Y-
TeM CMEIMHBAHMS PACUECTHHIX KOTHYIECTB YKA3AHHEIX BHIIIE COSTHHEHII, CONePKAIINX OTPENenIeMbIe 71e -
MeHTHL. Ilepen nmpurotosmeHneM CCQO HCXOTHBIE BELIECTBA MPOCYITHBAIOT MPH TeMmeparype 120—150 °C
10 TOCTOIHHOM MAcChl M IMEPETHPAIOT B araTOBBIX MTH AIIMOBHIX cTylKax. Ilparortosnernnie CCO xpaHaT
B PKCHKaTOpE.

18.1.2 Ilogroroeka cTaHTApTHEIX 06pa3smok (CO) 1 Mpod K aHATH3Y

I'otopar oydepnayio cvech (BC) Ha ocHOBE rpadHTOBOrO MOPOIIKA ¢ MACCOBOH Ionci muTHg 5 % (B
BHJIE JIATHSA yIIekrAcnoro), 6apua 0,5 % (B BHae 6apug yraekucnoro), okcuna sanamng 0,5 %. B aratoBoit
WIH SIIMOBOM CTYIKE TIHIATEIBHO CMENINBAIOT CTAaHTAPTHHE obpasrsl 1 mpobu ¢ BC B cooTHOIIEHHA
1:50, a TIpM BHICOKMX KOHIIEHTpAIMAX oKchia HatpHdg (Bomnee 20 %) B cooTHoteHnn 1:100. C momonisio
CTCKIIAHHON MOKKH H CTCKISHHON BOPOHKH HachaloT oKoio 50 mr mpobu 1 CO B KpaTephl YTOALHEIX
DACKTPOIOB PIOMOYHOH GOPMH ITYOHHOHM 5 MM (TOMIIMHAA CTCHKH — 1 MM, TOJIIMHA THA — 2 MM). BMecto
HOXKH B YTOJIBHOM SJICKTPOIE MOXKET OBITh MPOCBEPICHO OTBepcTHe nuaMerpoM 3.5 s, Jonyckaercs
MIPHMEHEHHE YTOIBLHBIX SIICKTPONOB OpyToi hopMEI, obecIeTHBaoNIel HeoOX0TUMYIO TIOMOIITL TIPH C3KH-
TaHHUH.

18.1.3 TIpopeneHHe aHaTH3a

B mTaTuBe ycTaHABIHBAIOT BePXHHUIA YTONLHBIH 7AEKTPO, 3aTOTSHHBIN Ha Moaychepy HIH HA KOHYC
C IUIOIIATKOH THAMETPOM 3 MM, H HIKHHH SJIEKTPOI ¢ HNpobOi Ha pacCTOSHHH 2 MM IPYT OT IpyTa.
Coxuralor 1mpobel B Iyre NEPEMEHHOIO TOKa, CHIBI Toka — 11 A, BpemMd cxuranmd — 5 ¢. CIEKTPHI
droTorpadupyOT IIPH IMHAPHHE MeaH ciekrporpada 0,010 MM; 1Melb 0CBEIal0T CTAaHIAPTHOH TPEXIHH30-
BOI1 cHCTeMOT, 00MacTh crekTpa — 260—420 MM, PoTommacTHHEN 06pabaTHBaIOT COTMACHO UX IACTODPTY.

Ha wmmkpodoroMeTpe H3MEPHIOT IDIOTHOCTH — IIOYCPHEHHH — CACOVIOIINX aHATHTHICCKHX Tap
JTAHWI, HM:

HaTpHi 330,2

Kayuit 404 4

MarHHi 279,6 GapHi 307,2
2780

AOMTHHH 266.0
256.8

KalblHii 317.9

KoGamnbT 340,5

HHKETh 3414 paHanquid 3074

XKemaeso 297.3

MapramHerl 293,3

18.1.4 O6paboTKa pe3ynLTaToB

Hns kasxmoit mpoOH M CTAHTAPTHOTO 06pa3la BEIHCISIOT PAHOCTH TIOUePHEHHI AS-aHAMUTHIECKHX
Map JTAHWA W YCpeTHAOT HX g Beex (He MeHee 3) mapalinenbHEIX M3MepeHnii. TTo 3HaueHIAM AS cTposT
IpagyHPOBOYHBIE TPAMWKH IS KAKTOTO OTIPENEIgeMOoro slAeMeHTa, HaXoogaT ero MaccoBY0 oMK | Mepe-
CUMTHIBAKT €& HA OKCHIIbl 3JIEMEHTOB.
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HormmxHe cobnomaTeed TpeOoBaHHA K TOYHOCTH COIJIACHO pasiemy 3.

18.2 CoexTpalbHEL METOA OIHOBPEMEHAHOTO ONpele/icHHs OKCHIOB KANBIHNA, MATHAS, AMIOMHAAHA, JKee3a,
Oopa, Maprana, HEKeds, K0OAIGTA

MeTon ocHOBaH Ha CXWIAHHH 3ManM ¢ OyhepHOH CMECh0 B MYTOBOM DPa3psnc Ha IBICKYIIICMCS
3MEKTPOIE, BO3OYAKICHUN H PETUCTPAITHH CIIEKTPA OTIPENENIECMEIX 3AEMEHTOR; THUATIA30HK OMPETEMIEMBIX
MACCOBBIX NMOMeH KOMMOHEHTOB AManeH cOOTBETCTBYIOT pasmenam 5—7, 9, 11, 14—17.

18.2.1 AnmapaTypa, peakTHBEI, MaTepPHAalbl

Criekrporpady KBaplUCBHE cpeaHell TUcIiepcHd UIH NMPHOOP ¢ (OTOMEKTPHIECKOM PErHcTpalncH
CTIEKTPA.

I'eneparop OyTH IepeMEHHOIO TOKA.

IIpucnocobneHne ¢ OBHXKYIIUMCA (BpalllalOIUMCST) THCKOM 7S MOJaTH IPoOH B 30HY TOPEHHS
IIYTH.

Kae#t tuna bg-2.

VT cIeKTpanbHEIe 0¢300pHEIE HIH OC. 1.

I'pachHUTOBHI TOPONIOK, OC. .

Mens mapku M1 mo T'OCT 859.

DoTOMNACTHHKHN CHCKTPaILHEIC THIIA 1.

JINTHH yIIeKMCnbIi, oc. 4.

bapuit yrnexkucnnii no I'OCT 4158,

Banamus (V) okcup.

MukpogoToMeTp.

CraHgapTHEIE 00pasIIhL.

18.2.2 Ilogroroska nmpod u CO K aHaNIH3y

ITpo6er 1 CO cmemmBaloT ¢ 6ydepHoi cMechbio 1o 18.1.2. Jamee Ha Kpail MEIHOTO JHCKa C IOMO-
IIBI0 KHCTOYKH H 1Ma0I0HA HAHOCAT KONBIICBYIO MOIOCKY Kied mMHpHHON 10 MM. C IOMOIIBI0 CHTa C
guciikoii 0,1 MM HaMbUIAIOT Mpode 0 CO, Kaxayio npoby 1 CO — Ha OTISNBHBIH THCK; H30BITOK CTPIXH-
BAIOT H B TAJBHEHIIIEM CHOBA MCITONB3VIOT IS aHATIH3A.

18.2.3 IIpoeegeHMe aHATH3A

IoncTaHOM YTOMBHEIA 3MEKTPOM, 3aTOUSHHEIN HA KOHYC, YCTAHABTUBAIOT B IITATHRE, BEIBOIAT €TO
Ha ONITHUECKYIO OCh CIeKTporpada Mo TeHepot mpoeKiiui. MeIHBIH qHcK ¢ mpoboit win CO yKIaTHBAOT
HA CTONUK, SBISTIONTHARCS HIDKHUM 3TEKTponoM. PaccTosTHIE MEXKITY TPOTHBOSMEKTPOTOM W METHBIM THC-
KOM — 2 MM (110 11adnony ). OTHOBPEMCHHO BKIIIOYAIOT TEHEPATOp TYTH H IIPHBOIAT BO BpaIICHHC JUCK C
mpoboii; cuna Toka JyrH — 4 A, CKOpPOCTh BpalieHWA Jucka — 1 ob/MuH, skcnosmima — 20—30 ¢ B
3aBHCUMOCTH OT NIPUMEHSEMBIX (DOTOITIACTHHOK. C OTHOTO THCKA MOMYYaroT IBC CIICKTpOorpaMMel. CIIEKTPHI
PETHCTPHUPYIOT TIPH TIHPHHE 1eH crekTporpacda 0,015 MM, ockellieHHe MEaH — TPEXTHH3I0BOE.
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I[IPUJIIOKFHHE A
(copasoaroe)
Bubauorpadun
[1] MM 2335—95 TocynapcTBenHas cuctema obecneyeHus eqUHCTBA maMepenuii. Bryrpennwil xowT-
pONp KAYECTBA PE3YNHTATOB KOJIMYECTBEHHOTO XHMHIECKOTO AHATN3A
[2] TV 6-09-3000—78 Keneso kapOOHIITLHOS
[3] TV 6-09-5360—R87 Genondranens
[4] TV 6-09-5359—87 Kgaciibr sxkenezoammoHIiHbe
[5]1 TV 6-09-6978—88 Kucnora ackopGumnosas
[6] TV 6-09-4590—86 MarHHUT (MAHUTON)
[7] TV 6-09-3569—R81 MeTHIOBEI OpaHkeBHIi (MHIHKATOD)
[8] TY 6-09-1406—79 TIMPKOHWT A30THOKHCIBIA 2-BOTHBIA
[9] TV 6-09-3677—85 ITrpkonwit (TV) xopokuch 8-BomHas
[10] TV 6-08-487—88 Drexrponsl dropunHbe Tina 31-VI
[11] TY 6-09-7511—89 Hyurposo-P-conb
[12] TV 45-4-164—89 Jlarrrana okcwn
[13] TV 6-09-4066—86 Leswst xnopun
OKC 25.220.50 Y19 OKCTY 1409
87.040.20

Kmrouepnle c1oBa: 5Manb CHAMKATHAS TPYHTOBAS, SMAND CITHKATHAS TTOKPOBHAS , SMAalh CHIHKATHAS HoOpTo-
Basi, aHAIM3, PEAKTHBHI, alllapaTypa, KOHICHTPAIA, MaccoBas 0T, Pe3yabTaT, palyHPOBOYHEIH Ipa-
(HK, IIaMeHHO-GOTOMETPHYCCKHH METOI, IPaBUMETPHICCKHE METO, KOMIIEKCOHOMETPHYCCKHIT METO,
CIIEKTPAIbHEIA METOM, TIcPMAHTAHATOMETPHYICCKHI METOH, THTPHMETPHYCCKHI METOI, NOTECHITHOMETPHICC-
KIH MeTOm
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(ICO 272273)
TOCT 29022—91
(MICO 2744 83)

TOCT 2902391
(MCO 4533—83)

T'OCT P 50045—92

COIEPXAHHWE

Dmanp 5neKTpo3oaimonHas DI1-91. TexHUTeCKIe VCIOBMI . . . . . .ot i e e e et 3
BAwmane KO-88 Kpemnufioprammdeckas TepMoctofikas. TexHwaeckye TpeOOBaHug . . . . . . 8
Duam KO-811 1 KO-811K TeXHHUSCKHE VOIOBHA. . o . o v tv et e e ie e e e 9
BAmans KO-83 cepebpuctad. TeXHUYECKAE VCIOBHSA . . o o o oo vt e e e e e e e 15
Dmamn crorrkaTHbie (GPHTTEN). TEXHITECKIE YOTOBHS . . . . o oo v oo e e e e e e 20

Dmanu crexnosraabie W Gapdopossie. TIpudop nnd HCnBITaHWA ¢ TOMONBIO KHUCTOT W
HEHTPATEHBIX XXUTKOCTEH M HX TTAPOB . . o v v v vt e it et et e et et et et e s 35

Dmanu crexnoBraable ¥ Gapdoposeie 1id TUCTOBOM ctamu. F3rotoBienne obpasios
UL FICTIBITAITEIIL. . . . o ot e e e e e e e e e e e e e e e e e e e e e e e e e e e 44

Dmanu crekopuanbie W Gapdoposse. [lpudop ais onpeneieHus CTONKOCTH K ropsi-
UM PACTBOPAM MOIOIIIX CPEACTR, MCIIONb3YEMbIX TS CTHPKH TeKCTIIbHBIX HM3eTni . . 47

Bwmanu crexropuaabie 1 dapdoporsie. OnpeaeneHie cTOAKOCTH K KHISIIER THMOH-
HOM KEHCIIOTE .« o o it v i e e it et e et e e e e e e e e e e e e e 51

Dmann creknoprnneie o dapdoposbe. Oupenenenie CTOMKOCTH K JIMMORHON KicioTe
[IPH KOMHATHON TEMIICPATYPE. « « o « o e e e e et e e e e et e et e e e e e 56

Dmanu creriosnnaeie i dapdoposee. Onpenenerrie CTONKOCTH K KHILIIEH BOLE W BO-
TTHOMY TIAPY. o o e v ot e e e e e e e e e e e e e e e e e e e e e e 60

Bmani eTekIoBHAHbEe i dapdoposeie. OnipeieneHne CTOWKOCTH K ICHCTBHIO TOPATIK
PACTBOPOB MOOIIIX CPEICTR, HMCIIONEIVEMbIX U1 CTHPKHA TEKCTHITBABIX H3MeTii . . . . . . 63

OMany CTeKIOBHIHbBIE. OHpCI[GJ'[CHI/IG XaPAKTCPHUCTHK TCKYYCCTH. Hcnorranme ma pacTte-

(UCO 4534—80) KABMOCTE © . o vt et e e e e e e e e e e e e e e e e e e 67

TOCT P 51691—2000 Marepuansl TaKoKpacodHele. DMani. OOImye TeXHHISCKHEe YCIOBHA . . . . o .o v v v v ot . . 73

TOCT P 51755—2001 Omanu crriakaTabie (GpHTTer). METODBL AHATMBA. . . . . v vt e e e vt e e et e e e et 87
DMAINA

3anmTa oT KOppo3ud

b3 4—-2004

Penaxrop JIB. Kopemuuxosa
Texurmaeckmni pegaxTop JA. Nycesa
Koppextop B.C. Yepras
Kommmewotepras sepcrka F.H. Mapmembanosoii

Wan. mon. Ne 02354 or 14.07.2000. Coano B Habop 03.02.2005. IMommicano B mevars 15.03.2005. @opmar 60x84 ]/g.
Bymara odcernas. Taprmrypa Tatmc. Ilewars odcernag. Yo mev. . 14,88, Va.-pam . 12,70, Twpax 600 5ks.

3ak. 158. Mam. Ne 3306/2. C 647.

HIIK HUsmatensctee cra”Hmapros, 107076 Mockea, KomogesHont mep., 14.
http://www.standards.ru e-mail: info@standards.ru
Habpano B Usmarenbcree wa IIDBM

Otmevatado B Kamysxckoil Timorpadimm crasmaptos, 248021 Kamyra, yn. MockoBekas, 256

IITTP Ne 040138



