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FTOCYJAPCTBEHHBIU CTAHJIAPT POCCUHNUCKOU O®EIEPAIIUMU

IMAJIN CUJIUMKATHBIE (DPUTTHI)

MeToabl aHAIN3A

Silicate enamels (frits). Methods of analysis

Hata eeegenna 2002—01—01

1 Ob0aacTh npuMeHeHus

Hacrogimmii craHmapTt paciipocTpaHsaeTcd Ha CUIMKATHDBIE TPYHTOBBIE, IIOKPOBHBIE 1 OOPTOBLIE SMa-
1 (PpUTTHL), NIPEAHAZHAYCHHBIC IJI1 HAHECEHMS HA ITOBEPXHOCTD XO3IMCTBEHHOM ITOCYAbI, M YCTAHABIIM -
BaeT METOAbI UX aHAJIN3A.

2 HopmaTuBHBIE CCBLIKH

B HacTodg1ieM craHIapTe UCIIOJIb30BAHDBI CChUIKM HA CICAVIOIINE CTAHAAPTDI:

['OCT 8.234—77 1 ocymapcTBeHHAYd CUCTEMA ODeCIIeUeHN €INHCTBA U3MEPEHUN. M epbl BMECTUMOC-
T CTEKJISIHHBIE. MeTOAbI U CPEICTBA IIOBEPKU

['OCT 8.315—97 l ocymapcrBeHHad cucTeMa O0eCIICUeHU €AMHCTBA U3MepeHUN. CTaHIapTHBIE 00-
pa3lbl COCTABA U CBOMCTB BEIECTB U MarTepUuaioB. OCHOBHBIE TTOJIOXKEHUS

['OCT 61—75 Kuciora ykcycHad. TexHnueckue yCiIOBUS

['OCT 83—79 Harpuir yrmiekuciabii. TexHaudeckue yCiaoBUA

['OCT 199—78 Hatpun yKCYCHOKUMCIIBIN 3-BOAHBIN. | eXHMUECKUE YCIOBUM

['OCT 849—97 Huxesb 1iepBUYHBINA. TeXHUUECKUE YCIIOBUS

['OCT 859—2001 Mens. Mapku

[OCT 1277—75 Cepebpo a3oTHOKUCHOE. | eXHUUECKME YCITOBUM

['OCT 1381—73 YporpolnH TexHnueCcKU. TeXHUYeCKue yCIOBUSI

['OCT 1770—74 1locyna MepHad jladoparopHasd cTexkidgHHag. HmimHaaper, MEH3YPKU, KOJIOBI, IIPO-
onpxku. O0IIME TEXHUUYECCKUE VCITIOBUS

['OCT 3118—77 Kuciora cosiHad. TexHuyeckue yCciioBud

['OCT 3640—94 [Iunk. Texuudeckue yCIOBUS

['OCT 3760—79 AmMMuaxk BoOHBIN. TexHudecKue yCIOBUS

['OCT 3765—78 AMMOHUN MOJINOIEeHOBOKUCIIBIN. TeXHNYEeCKNE YCIIOBUS

['OCT 3770—75 AMMOHUN YIVIEKMCIIBbIA. | eXHMUECKIE YCIIOBUA

['OCT 3773—72 AMMOHUA XJIOPUCTBIN. | eXHUUECKIIEe YCIIOBUS

['OCT 4147—74 XKenezo (111) xi1opun 6-BoaHbIi. TexHnueckue ycjIoBUs

['OCT 4158—80 bapun1 yriiekuciibiii. TeXHUYECKUE VCIOBUSL

['OCT 4165—78 Menp (1) cepnokuciaasg 5-poaHast. TexHUuecKue yCciIOBUS

['OCT 4198—75 Kanuit pochopHOKUCTBINA OJHO3AMEICHHBIN. TeXHNYECKIE YCIIOBUS

['OCT 4199—76 Hatpuii terpabopHOKMcIbIi 10-BomHbIN. TexHUYEeCKNE YCIOBUS

HN3nanue opunmaabHoE
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['OCT 4204—77 Kuciora cepHad. TexHU4eCcKue yCiIOBUA

['OCT 4220—75 Kaymmn AByXpOMOBOKUCIIBINA. TeXHIYECKUE YCIIOBUSI
['OCT 4221—76 Kamm# yrirekucibiii. TexHandeckue VCIOBUS

1'OCT 4233—77 Harpun xotopucThiil. TexHMUeCKUE YCIOBUS

['OCT 4234—77 Kaymmn xotopuctbin. 1 exHmyeckue

YCIIOBUS

['OCT 4328—77 Harpnga runpooxuch. TexHudeckume yCioBUd

['OCT 4331—78 Huxkesnsg okuch yepHad. 1exHnuecKkue yCiIioBUM

['OCT 4332—76 Kamuii yriieKUciIbli — HATPUH VITIEKUCIIBINA. TeXHUYeCKe YCIIOBUS
['OCT 4461—77 Kuciora azotHas. TexHudeckue yCIOBUAS

['OCT 4463—76 Hatpuii ¢propucTtniii. TexHudaeckue yCiIOBUAS

['OCT 4467—79 Kobainst (11, III) okcun. TexHudeckue ycjioBus

['OCT 4478—78 Kucinora cyappocamnuiioBas 2-BogHas. TeXHMUeCKe yCIOBUS
['OCT 4526—75 Marauit oxcuna. Texaudeckue yCiIOBUS

['OCT 4530—76 Kaapmuii yIireKUCIIbIi. Texandeckiie VCIOBUS

['OCT 5457—75 AueTiiieH paCTBOPEHHDBIN U Ta3000pa3HbIA TEXHUYECKUN. | eXHUUECKUE YCIIOBUY
['OCT 5712—78 AMMOHNN IABEJIEBOKUCIIBIA 1-BOAHBIN. 1exHMYECKUE YCIIOBUA
['OCT 5817—77 Kuciaora BuHHas1. TexHmnuecKkue yCiioBUs

['OCT 5823—78 LIMHK yKCYCHOKMCIIBIA 2-BOAHBIN. | €eXHUYECKUE YCIIOBUS

[OCT 5828—77 AInMeTWITIIMOKCUM. 1 eXHMUECKUE YCIIOBU

['OCT 5839—77 Harpun mmaBes1eBOKUCIbBIA. 1 eXHUYEeCKUE YCIIOBUS

['OCT 5845—79 Kajqmmit-HaTpi BUHHOKUCIIBIA 4-BOMHBIN. | €XHUYECKME YCIIOBUS

['OCT 6259—75 I'miuepun. TexHndeckyie yCIOBUS

['OCT 6344—73 TnomoueBuHA. TexXHMUECKUE YCIOBUS

['OCT 6552—80 Kucnota oprodpocdoprast. TexHrmueckue yeiIoBUS

['OCT 6563—75 Uzneansa TexHudeckue U3 0;1aropoaHbIX METAJIUIOB U CILIABOB. TeXHUYECKME YCIOBUS
['OCT 6709—72 Bopa nuctwyummposadHas. TexHuyeckue ycjIOBUS

['OCT 7172—76 Kannii ntupocepHOKUCIILIA

['OCT 9428—73 Kpemunit (1V) oxcun. TexHnaeckue yciaoBus

['OCT 9656—75 Kucnora 6opHag. Texaudaeckie yCiI0BUS

['OCT 10484—78 Kuciora ¢proprucroBomgopoaHas. Texaudeckue yCiIoBUsI

['OCT 10652—73 Conbs muaarpuesad stwreHmuaMuH-N, N, N N ~teTpayKcycHONW KUCIOTHI 2-BOIHAS

(TprtoH b). TexHnmueckue yCcioBus

['OCT 10929—76 Bonopomua niepoxkcu. TexHU4ecKue yCIOBUS

['OCT 11293—89 XKenatun. Texandeckue yciaIoBUs

['OCT 18300—8&7 CriupT >TWIOBBINA PeKTU(PUKOBAHHBI TEXHUYECCKWI. TexXHUYeCcKUe YCIIOBUS
['OCT 19522—74 AMMOHMI POJAHNUCTBHINA TEXHUYECCKUN. 1 exXHMUeCKUEe YCIIOBUA

['OCT 20478—75 AMMOHUN HAOACEPHOKUCIIBIA. | eXHIYEeCKIE YCIIOBUS

['OCT 20490—75 Kammit MapraHnoBOKUCIIBI. 1ex

HNAYUYCCKUEC YCIIOBUA

['OCT 22280—76 HaTpuii TMMOHHOKUCIBLIA 5,5-BoaHbIN. TexXHUYeCKIE YCIOBUS
['OCT 24104—88 Becnbl 1abopaTopHbIe 00IIET0 HA3HAYCHUY 1 00pa3LoBbie. O0IINe TEXHUICCKIE YCIIO-

['OCT 24363—80 Kanusg ruapookuch. TexHudeckue ycIoBUS

['OCT 24405—80 DManm cymkaTHbie (PpUTTHI). TeXHMIECCKNUE YCIOBHUA

['OCT 29169—91 (MCO 648—77) Ilocyna nabopatopHas crekiistHHasd. [IuneTku ¢ OqHOM OTMeTKOU
['OCT 29227—91 (MCO 835-1—81) Ilocyma maboparopHad crekgHHas. [ 1umeTkn rpagynpoBaHHBIE.

Yacrtp 1. Obniue TpedboBaHUAg

['OCT 29251—91 (MCO 385-1—84) Ilocyna madboparopHas crexinsaHHad. broperku. Hacts 1. Obmue

TPEOOBAHUS

3 O0mue TpedOBaAHMS

3.1 AHanmn3 sMaiiu IIPOBOIAT Ha jlabopaTtopHoOH 11pobe, oroopaHHon 110 1 OCT 24405. 11poOy roroB4ar
B BHUIE IIOPOIIKaA pazMepoM dacTull He Ooiee (0,16 MM, BoicymneHHoro npu temueparype 105—110 °C B

tedeHUe 1 4. JU1d CriekTpasibHOr O aHaJI3a IIpody N3ME)

yaroT oo pasMepa yactull He oostee 0,04 M.

* C 1 mromst 2002 1. BBesieH B aerictBue 1 OCT 24104—2001 «Becsl 1adbopaTopHsblie. O0MIe TEXHUYSCKIC TPeOOBa-

HIHA».
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3.2 JIabopaTtopuast mepHad rtocyga v npnoopsl — 1o 'OCT 1770, TOCT 29169, T'OCT 29227 u I'OCT
29251. Horyckaercd IpUMEeHeHUEe MEepHOU ITocyabl, 1oBepeHHON 110 1 OCT 8.234. 1iiatnHoBadg nocyaa — 110
['OCT 6563.

3.3 llpyMeHdgeMbie peakTUBBI TOJKHBI UMETH CTEIICHDb YMCTOTHI HE HIXKE, YeM 4. 1. a.

CTaHpgapTHBIE PACTBOPELI TOTOBSIT M3 PEAKTUBOB KBAIM(PUKAIIMM HE HIKE X. 4. (XMMWYECKHA YMCTHIC)
WIN M3 METAJLJIOB ¢ MAaCCOBOW IIOJIEW OCHOBHOTO RJIeMeHTa He HuxXe 99.9 %.

3.4 /11 IpUTOTOBIIEHUS BOJIHBIX PACTBOPOB U IIPOBEACHUSA aHAIIN3a IIPUMEHSIIOT JUCTWUINPOBAHHYIO
Boay 1o 'OCT 6709.

3.5 CreneHpb pa36aBieHUI KMCIOT U PACTBOPOB 0003HAYAIOT B BUE OTHOIIeHUA A : B (Harpumep 1:4),
e A — oObeMHAas 4acTb pa30aBiIgIeMOT0 peakTuBa, a B — o0beMHAasd 4acTh UCIIOJIb3YEMOTO PACTBOPUTEIIS.
Eciam KoHLIeHTpanse KMCIOTHI WIX BOAHOTO PACTBOPA AMMMAKA HE yKa3aHa, TO IIPUMEHSIIOT KOHLEHTPU-
POBAHHVIO KUCJIOTY WIN KOHLICHTPUPOBAHHDBINA BOAHBLIM PACTBOP AMMMAKA.

3.6 TepMUHBI «TeIUIasI» WIN «ropsgyasd Boga» (WJIM pacTBOP) O3HAYAIOT, UTO KUIKOCTh UMEET TeMIIE-
parypy 40—70 "C wm 6osee 70 "C COOTBETCTBEHHO.

3.7 MaccoByr KOHILICHTPALIUKD TUTPOBAHHBIX PACTBOPOB YCTAHABIMBAIOT HE MEHEE 4YeM II0 TPEM
HaBeCKaM (MJIM AJIMKBOTAM) UCXOOHOTO BEIIECTBA U OKPYIVIAIOT ¢ TOYHOCTBIO O YETBIPEX 3HAYAIIIMX LTUPD.

3.8 B3BelmmBaHue HABECKU IIPOOBI, OCAAKOB U BEILECTB IS IIPUTOTOBICHNS CTAHAAPTHBIX PACTBOPOB
IIPOBOIAT HA J1ab0paTOPHLBIX Becax obiiero HasHaueHUd 110 1 OCT 24104 2-ro xiiacca TOUHOCTU ¢ HANOOJIb-
UM IIPpEeaejIOM B3BelIMBaHUA 10 200 I WiIM HA JIIOOBIX APYIUX BECAX ¢ TAKUMU K& METPOJIOTMYECCKUMU
XapakTePUCTUKAMMU.

3.9 Ilpu poroMeTprUeCcKX METOIAX TOJIIMHY CBETOIIOIVIOLIAIOLIIETO CIIOS B KIOBETAX BBIOMPAIOT Ta-
KM 00pa30M, YTOOBI IIOJIVUUTD OIITUMAJILHVIO A0COPOIIMIO CBETA IS PACTBOPA COOTBETCTBYIOILETO OKPA-
[IIEHHOI'O COCIUHEHUS ¢ YUETOM TUIIA IIPUMEHIEMOTO IIpUdOopa.

3.10 1Ipu ucroab3oBaHUM aTOMHO-a0COPOLIMOHHOTO METOAA aHAJIN3Aa JUAIIA30H JIMHEMHOCTU TPaLy-
MPOBOYHBIX I'PAPUKOB YCTAHABIUBAIOT UISI KAaXIOTO TUIIA TIPHUOOPOB.

B cooTBEeTCTBUU € 3TUM BBLIOUPAIOT AJIMKBOTHYIO YACTh PACTBOPA IIPOODLI 1 KOHLIEHTPALIUIO CTAHIAPT-
HbIX PACTBOPOB.

3.11 I'panyupoBodHBIEe IpaPUKU CTPOSIT B CUCTEME IIPSIMOYTOJIBHBIX KOODJUHAT: II0 OCU AO0CLIUCC
OTKJIAJIbIBAIOT YMCIIOBOE 3HAUCHUNE KOHLIEHTPAIIMU WIM MAaCCOBOU IOJIM SJIEMEHTA, 4 110 OCU OPANHAT —
3HAYCHUE AHAINTUYECKOTO curHasia. llpum onepatuBHOM IpaaiynupoBKe KOHTPOJIb CTAOMIIBHOCTU T'PALYyUPO-
BOYHOU XapaKTEPUCTUKI HE IIPOBOISIT.

JlormyckaeTcsd MCII0JIb30BaTh METOA CPABHEHUA AHAJIUTUYECKOTO CUTHAIA IIPOOBLI ¢ AHAJIUTUYECKUM
CUTHAJIOM CTAHIAPTHOI'O PACTBOPA OIIPEHACIIIAEMOrO 3JIEMEHTA WIN pacTBOpa CTAHOAPTHOTO 0Opa3sliia.

3.12 MaccoByro D010 KaXIOro 3JIEMEHTA B IIPO0E OIIPEACIISIOT IIapAUICIIbHO B ABYX HaBecKax. llpu
Pa3HOIIACUIX B OLICHKE Ka4YyeCcTBA Marepurala IIOBTOPHDBINA aHAJIN3 IIPOBOIMAT B TPEX HABECKAX.

3.13 C xaxmou mapTuei UCIIbITYEMBIX IIPO0 OMHOBPEMEHHO U B TEX K€ YCIIOBUAX AaHAJIU3UPVYIOT CTAH-
napTHbie 0oopasubl (CO) smanent B coorBeTcTBUU ¢ ['OCT 8.315. I'paHMIIBI MOTrPENTHOCTH aTTECTOBAHHOTO
3HAYCHUS CTAHIAPTHOTO 00pasla He JO/DKHBI IIpeBbINIaTh (0,3 OT IIOrpeNIHOCTU aHAJIM34, VKA3aHHOU B
tabuue 1. Ilpu orcyrcrBun CO oleparuBHBLIA KOHTPOJIL ITOTPEITHOCTU BBIIIOJIHYAIOT II0 CTAHAAPTHBIM
pactBopaMm (CP), anaimtuageckuMm cmecaMm (AC) MM MeTOoOM HO0ABOK.

MaccoBbie 1oiau onpeneiasseMbix KOMIIOHEHTOB B CO, CP, AC 1 B UCIIBITYEMBIX IIPOOAX JO/LKHBI OBITH
aTTECTOBAHbI U HE JOJIKHBI OTJIIMYATHCH HACTOJILKO, YTOOLI TPEOOBAJIOCHh U3MEHUTL METOIUKY aHAJIN3A.

C Kaxaoon mapTuer UCIBITYEMBIX IIPOO OMJHOBPEMEHHO IIPOBOIAT KOHTPOJIBHBINA OIIBIT, KOTOPBLIN
BKJIIOYAET BCE CTAIMM AHAJIM3a U II03BOJISIET VUUTLIBATH IIPUCYTCTBUE OIIPEACIISIEMOTO 3JIEMEHTA B BUIE
IIpUMECEN (3arpsI3HEHMI) BO BeeX peakTruBax. Ilopsapok ydgera pe3yiabTaTOB KOHTPOJIBHOIO OIILITA YCTAHAB-
JINBAECTCSI KOHKPETHBIMU METOAMKAMU aHAJI3A.

3.14 3a pesyibTar aHaJM3a IIPOOBI WINM CTAaHOAPTHOIO obpasla IIPUHUMAIOT CpeliHee apupMeTdeC-
KO€ 3HAYCHUE PE3YIbTATOB ITAPAJUICIIbHBIX (I HE3aBUCHUMBbIX) OIIPEACIICHUN C YIETOM PE3YIbTATOB KOH-
TPOJILHBIX OIIBITOB IIPU COOJIIOACHUN TPEOOBAHUM OIIEPATUBHOIO KOHTPOJIA TOYHOCTU aHaiIn3a 1o 3.15.

HopwMmbl orpermrHocT aHaiM3a 1 HOPMATUBBL UX OIIEPATUBHOIO KOHTPOJISI IIPUBEACHBI B Tabiuie 1.
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B miporieHTax

Hopma INOTPCIHIHOCTH dHAJIN34d

HopMmaTuB KOHTpPONS ITOTPEITHOCTH

ﬂHaHaSOH AHaIN3a
KoMIoHeHT MacCOBOH ['paHUITH CnydaniHad | CocTaBIIAlo- HopmaTtus Ho Hopmarus
IMaIU TTOJIN . g pPMaTUB p
JOIIYCKacMOH | IOIPCIIHOCTD | TIad CIYy9aHu- | orepaTUBHOTO | OIICPAaTUBHO- KOHTPOJIA
TIOTPEITHOCTH (CKO HOW IIOTPEIII- KOHTPOJII | TO KOHTPOJISI | BOCIIPOM3BO-
A (P =10,95) | BocipousBo- | HoctH (CKO | cxomumoct | toumoctn & | aumoctu D
JUMOCTH) O, | CXOIUMOCTH) d,
Gc}{
Okcua kpeM- | 25—40 0,57 0,26 0,21 0.6 0,37 0,72
H 40—65 0,77 0,35 0,29 0,8 0,50 0,97
OKcHa Kalb- 1—3 0,29 0,13 0,11 0,3 0,19 0,36
U 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
Oxcujx wMar-|0,001—0,005|  0,0009 0,0004 0,00036 0,001 0,0006 0,0011
HUS, 0,005—0,01 0,002 0,0009 0,00072 0,002 0,0013 0,0025
okcua Kaimud, | (,01—0,05 0,007 0,0035 0,0029 0,008 0,005 0,010
OKCHUJI Xejesa | (0.05—0,1 0,015 0,007 0,0054 0.015 0,010 0,019
(1), 0,1—0,2 0,029 0,013 0,011 0,03 0,019 0,036
OKCHUJI MapraH- | (),2—0,53 0,048 0,022 0,018 0,05 0,032 0,061
ma (I1), 0,5—1,0 0,095 0,043 0,036 0,1 0,062 0,12
OKCHJI KODaJIb- 1—2 0,19 0,087 0,072 0,2 0,13 0,24
ra (1), 2—4 0,29 0,13 0,11 0,3 0,19 0,36
OKCHJT HUKEJIS 4—8 0,45 0,20 0,17 0.4 0,30 0,50
(11),
OKCHUJA XpOM4d
(I111)
Orop 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
OKCcul HATpUS 2—5 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
OKCHIT ATIOMU - 1—2 0,19 0,087 0,072 0,2 0,13 0,24
HIISI, 2—4 0,29 0,13 0,11 0,3 0,19 0,36
OKCHJI hocho- 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
Oxkcun taTaHa | (),1—0.2 0,048 0,022 0,018 0,05 0,032 0,06
(IV) 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—3 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
Okcun 6opa 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

IIlpumMmeganu4

] HammeHOBaHMS KOMIIOHEHTOB 3Maiau IIpuBeaAcHbBI B cooTBeTCTBUU ¢ I'OCT 24405.

2 BepxHIO10 rpaHUIlY BKIIIOYAIOT B VKa3aHHBIN AMAalIa30H MacCOBOM TOJIH.

93




I'oCT P 51755—2001

3.15 PacxoxueHue MexXIy pe3yibTaTaMU ABYX I1APAJUICIIbHBIX OIIPEACIICHUN HE TOJDKHO IIPEBLIIIATD
(1ipu goBepuTebHON BepossTHoctu P = 0,95) npusenenHoro B Tabymie 1 sHavenus d, = 2,3 6, 11e 6, —
CpEeOHEKBAAPATUIHOE OTKIIOHEHUE, XapPAKTEPUIVIOLIEE CXOAUMOCTD PE3VIILTATOB ITAaPAJUIIEIIbHBIX OIIPEIEIIC -
HUN.

JlommyckaemMoe pacxoXaeHe MAKCUMAIBHOIO 1 MUHUMAJIbHOTIO PE3YILTATOB TPEX ITapAUICIIbHBIX OII-
peIAEIICHUI PACCUUTBIBAIOT 110 POPMYIIE

d =330 (1)

BocnponsseneHHOe B CTAaHOZAPTHOM 0Opa3slle 3HAYEHUE MACCOBOU TOJIM SJIEMEHTA HE JTOJDKHO OTIIN-
yaThbCcsd OT aTTECTOBAHHOI'O 0OoJiee 4eM Ha AOIIYCTUMOE pacxoxXmeHue o, %, KOTopoe pacCUUTHIBAIOT IIO
(bopmyIie (IIpU TOBEPUTEIILHOU BeposaTHOCTU P = (0,95)

5= 144 (2)

[Ipn HEBBIIIOJIHEHNUM OIHOTO M3 VKAa3aHHBIX YCIOBUU IIPOBOISAT IOBTOPHBIA aHaiu3. Eciu u npu
[IOBTOPHOM aHaJIu3e TpeOOBAaHUS K TOUYHOCTU PE3YJILTATOB HE BBIITOJIHSIOTCS, PEe3YJIbTaThbl aHAJIN3a IIPU-
3HAIOT HEBEPHBIMU, aHAJIN3 IPEKPAIIAIOT JO BBISBICHUS IIPUYNH, BBI3BABIIUX HAPYIISHUE HOPMAJIbHOTO
X0Jla aHaJIMn3Aa.

[1pu BBIITOJIITHEHUHU YKa3aHHBIX B Ta0OIULEe 1 HOPMAaTUBOB KOHTPOJIS TOUHOCTHU IIOIPELIHOCTD PE3YJIbTa-
TOB aHAJIW3a He IIpeBbIllaeT 3HaueHus A, % (11pu goBeputelibHOM BeposaTHocTU P = (,95), KoTOpOE paccun-
TBIBAIOT 110 POPMYJIE

A=22¢c. (3)

KOHTPOJIb BOCIIPOU3BOIUMOCTU PE3YJIBTATOB aHAJIN3A BBIIIOJIHAIOT OIIPEACIICHUEM MAaCCOBOU HOJIU
3JIEMEHTOB B IIPOAHAIIN3UPOBAHHDBIX IIPO0ax (BHYTPMIA00OPATOPHBLIM M BHEITHM KOHTPOJIb [1]).

Yucino MOBTOPHBIX OIIPeaeieHnH HoKHO ObITh He MeHee (0,3 % oOiero uucia olpeleieHUN 3a
KOHTPOJIUPYVEMBIN IIEPUOI.

BocriponsBoaMoOCTb OIIPEACIICHUN CUUTAIOT VIOBICTBOPUTEIILHOU, €CJIM YUCIO PACXOXKICHUU PE-
3yJIbTATOB IIEPBUYHOIO U IIOBTOPHOI'O aHAJIM30B, IIPEBLIIIAIOINNX 3HaYeHue D = 2,77 ¢ , — He boiee 5 %
Y1CiIa ITIOBTOPHBIX aHAJIN30B.

3.16 YuciooBoe 3HaUeHNE PEe3yIbTATOB aHAIM3A IOJDKHO OKAHYMBATLCS LMGMPON TOTO Xe pas3psna,
YTO U 3HAYCHUE TIOTPEIIHOCTH.

3.17 Jdonyckaercda IPpUMEHIATh APYIUEe METOIbI WIN BAPUAHTLI METOMOB AHAJIN34, €CJIM OHU O0ECIIE-
yuBarwoT Tpeoyemyro 3.14, 3.15 TouHOCTL aHaIM3A.

4 Metoapl onpeaeaeHus COAePKAHUS JHOKCHAA KPpeMHHMS

4.1 I'paBUMeTpHYECKHUI CEPHOKHUCIOTHBIN METO1

MeTol OCHOBAH HAa BBIACJICHUU KPEMHUEBOU KUCIOTHEI B HEPACTBOPUMON (popMe, HeTUapaTallin e
BBITIAPUBAHUEM [0 11APOB CEPHOM KUCIIOTHI 1 B3BEIIMBAHNU JUOKCUAA KPpeMHMA. /[l1ara3zoH olpeaersaeMbIx
MAaCCOBBIX JoJIel JuoKcuiaa kpeMHud 25 % — 65 %.

4.1.1 PeakTuBbl 1 pacTBOPLI

Kamun-warpun yriiekuciabsii 0e3BoaHbIN 110 1 OCT 4332.

Harpun rerpadopHoxucieii 10-Bogabin (0ypa) mo I'OCT 4199.

CMech I CIDIABJICHUY. CMEIINBAIOT ABE BECOBBIC YACTU KAJTIUI-HATPUA YIJIEKMCIOTO U OOHY BECO-
BYIO 4aCTb OVPHI.

Kuciiora congrada o 1'OCT 3118 u pasoasiennaga 1:1, 1:20.

Kuciora cepHag rno 1 OCT 4204, pazoasieHnag 1:1, 1:4.

Kuciaora ¢propucrosomopomHag (torasukonad) mmo 1'OCT 10484.

Kaymn nmupoceproxkucianid 1o 1 OCT 7172,

4.1.2 IlpoBeneHue anainunsa

Hagpecky 0,5 r sMainu cMEIIUBAOT B IUIATUHOBOM TUIJIE € 3 T CMECH IS CIUIABJICHUS, CBEPXY IIPUCHI-
raroT 0,5 T cMeCcH UId CIUIABJICHUA. 1UrelIb 3aKPbIBAIOT KPLIINKOU 1 OCTOPOXHO CIUIABISIOT COLCPKUMOE
CHavajla B MEHeEe TOpsa4en 30He, 3aTeM BbIIepXUBAKOT 11py 950—1000 °C B TeueHue 30 MUH, OXJIaXXIAar0T HA
BO3Iyxe. TUresb repeHocdT B cTakaH BMecTUMOCThIO 300—400 cm?, mobasirstror 30—35 ¢M’ COJITHOU KUCIIO-
ThI, HATPEBAIOT OO IIOJHOI'O BBIIIEIAUYNBAHUA. C IIOMOINBLIO CTEKIISHHOM ITAJI0OYKU BBIHUMAKOT TUTEIDL U3
CTaKaHa, TIIATEJIbHO OOMBIBAIOT TOPSIYECH BOMOI.
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K 1osrygeHHOMY pacTBOpPY OCTOPOXHO NprirBaioT 20 ¢Mm’ cepHoll KuciaoThl (1:1), cTeHKM cTakaHa
OOMBIBAIOT TOPAYE BOAOU U BBLIIIAPUBAIOT PACTBOP OO0 BBIACIICHNY I'VCTBIX OEJIBIX IIAPOB CEPHOM KMUCIOTHI B
TeueHUe 3—5 MUH. llocie oxitaxaeHNA CTEHKUM CTaKaHAa OOMbBIBAIOT BOAOW U IIOBTOPHO VIIAPUBAIOT COLAEP-
KMMO€E CTakKaHa OO0 IIOSABIIEHUS OOWILHBIX IIAPOB CEPHOM KUCIOTHL COHepKUMOE CTaKaHa OXJIaXIAIoT,
npuwmBaoT 10 cM’ COISTHON KUCIOTHI, BBIIABIINE COJIN pacTBOPSIOT B 150—200 cMm’ ropsueit BOAbI IIPpH
HATPEBAHUUN U IIEPEMEIITBAHUL.

Ocamgok KpeMHUEBOM KHUCIOTHI OT(OMILTPOBBIBAIOT HA (PUILTP «Oeas JeHTa», IIpoMbIBaroT 8—10 pas
ropssuen cogHon kucaoron (1:20), zarem 3—4 pasa ropgauent Bogonn. PuibTpaT (OCHOBHOM) COXPAHAIIOT.

DIIBTP € OCAAKOM ITOMEINAT B IUTATUHOBBIN TUTEJIb, BBICYILIMBAIOT, OCTOPOXHO O30JISI0T U IIPOKa-
jiuBarotT 1pu Y00—1000 "C B TeueHue 30 MUH, OXJIAXKIAIOT B AKCUKATOPE U B3BeIIMBarorT. lIpoxkainuBanue
OCallKa IIOBTOPIIOT O ITOJIYIEHUS ITOCTOIHHON MAcChl. OcagoK CMAYUBAIOT 3—5 KAIUIIMU CEPHOMN KUCIIOTHI
(1:4), nprmBaoT 3—35 cM’ TUIABMKOBOM KMCJIOTHI U, HE 1aBas PaCTBOPY KMIIETHh, OCTOPOXHO BbIIIAPUBAIOT
COIEPKUMOE TUIIIA gocyxa, 1poxkaanparoT 10 Y00—1000 "C B teyeHue 30 MUH, OXJIaKIAar0T B SKCUKATOPE,
B3BEILIMBAIOT. Yepes BeCh XO4 aHAJIN3a IIPOBOASAT KOHTPOJIbHBIN OIILIT.

OcCTaToK B TUIJIE JOILIABILIOT € 1,5—2 I IUpOoCcCepHOKUCIOro Kamd 1pu remueparype 800—900 "C no
MMOJIy4eHUd Ipo3padyHoro 1oraBa. IlraB BonmenaumBaioT B 60—80 cM?® ropsdein Boabl ¢ O00aBIIEeHUEM
10—12 c™M’ cosIHON KUCIOTHI, HATPEBAIOT OO PACTBOPEHUS IUIaBa, PACTBOP IIPUCOECOMHSIIOT K OCHOBHOMY
(prIbTpaTy, KOTOPBINA UCIIOIB3VIOT IS OIIPEICIICHNS OKCHUIOB KajJlbLMg, MarHud, aTtoMuHus, ¢gocdopa.
OcHOBHOM (PWIBTPAT IIEPEBOALT B MEPHYIO KOJIOY BMECTUMOCTBIO 250 ¢M’, €CIIN B JAJIbHEHIIEM TIPUMEHS -
10T AaTOMHO-A0COPOIIMOHHBI METO/I.

4.1.3 ObpaboTKa pe3yJIbTaTOB

MaccoByio goito guokcuga kpeMHus X, %, BeIUNCISIOT 110 (bopMyIle

Y- [(m1 — My ) — (my —m4)] 100 | (4)

m

rae m, — Macca TUIJIL ¢ 0CaIlKOM AMOKCUIA KPEMHUS, T,
m, — Macca TUIJIL C OCTATKOM I10CJIe 00paboTKHM IUIABUKOBOU KUCIOTOU, T;
m, — Macca TUIVIL ¢ OCAIKOM B KOHTPOJILHOM OIIBITE, T
m, — Macca TUIIIA ¢ OCTAaTKOM IIOCiIe 0OpabOTKHM IIABUKOBOU KUCIOTOM B KOHTPOJILHOM OIIBITE, T
m — MAacca HaBECKU SMaiu, T.

PacxoxieH1s pe3yIIbTaTOB I1apajUIeIbHBIX OIIPEACIICHUN HE JO/KHDBI IIPEBLINIATL 3HAYCHUN, YKA3aH -
HbIX B Tabsumie 1.

4.2 I'paBuMeTpHYeCKHH COMAHOKHUCIOTHBIA METO/

MeTo OCHOBAH HA BBUICJICHUUM KPEMHUSA B BUJE ITOJIUMEPU30BAHHON KPEMHUEBOU KMCIIOTHI U3 CO-
JISTHOKMCIIOTO PacTBOPA, €€ AeTUApaTaliii 1 B3BEIIMBAHUN TUOKCUIA KPpeMHNA. dnana3oH olpeaeisie MbIX
MAaCCOBBIX JoJIel TuoKcuiaa KpeMHus — 25 % — 65 %.

4.2.1 PeakTuBbl 1 pacTBOPLI

Kamun-warpun yriiekuciabsii 0e3BoaHbIN 110 1 OCT 4332.

Hatpuin TerpadbopHoxucibeii 10-Bogabiin (0ypa) mo I'OCT 4199.

Kuciora congHag mo 1OCT 3118 u pasbasienHas 1:20.

Kucsiora cepnas 1no 1 OCT 4204, paszbasienHaqa 1:4.

Kuciaora ¢propucroBomopomHag (1uraBukonad) mmo ['OCT 10484.

XKematna o 'OCT 11293, pactsop 10 r/mv’.

Bonmopona niepoxkcun (nnepexuch) mo I'OCT 10929.

CMech I CIUIABJICHUS . CMEIINBAIOT ABE BECOBbBIC YACTU YITICKMCIIOTO KaJINI-HATPUI U OOHY BECO-
BYIO 4YaCTh OYDBI.

4.2.2 1lpoBeneHue a”nainunsa

Hapecky 0,5 r sManum CIUIaBiIsioT B IDIATUHOBOM TUIJIE € KPBIIIKOU ¢ 3—4 I' CMeCH U1 CIUIABIICHUSL
1pu temireparype 950—1000 "C B reuenue 30—40 MmuH. OX1aXAEHHBIN IUIAB BBIIIEJIAYNBAIOT TOPAIECT BO-
nou ¢ godoasiaeHeM 30 cM’ COJITHON KMCIIOTHI B CTAKaH BMeCTUMOCTBIO 250—300 cM’. TimaTesibHO OTMbIBA-
0T TUTEJIb U KPBIIIKY. PacTBOP B CTaKaHe HATPEBAIOT A0 IIOJIHOTO PACTBOPEHUS IJIaBA, 3aTEM BBIIIAPUBAIOT
nocyxa. CyXon oCTaToK CMauyMBAOT HECKOJIbKUMHU KAIUIAMU COJIIHON KUCIIOTHL 1 CHOBA BBIIIAPUBAIOT JOCY-
xa. Orepalnio BbIIIApUBAHUSA IIOBTOPSIOT TPETUM PaA3, CYXOM OCTATOK HATPEBAIOT MO IIOJIHOTO OTCYTCTBUSA
3a11axa XJIOpUCTOTO BOAOPOIA.
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K cyxoMy ocTaTKy IIpWIMBAOT 5 ¢M? COISTHOUM KUCIOTHI, 15—20 cM? ropstueil BoAbI, HArpeBaroT, IIPYJINBAIOT
HECKOJIBKO KalleJIb IIEPEKMCHA BOAOPOMA, IIOCJIE ITOJTHOTO PacTBOPEeHU coel nooasiatoT 10 cMm’ pacTtBopa
KeJIAaTUHA, TIHATEJIbHO IIEPEMEIINBAIOT U OCTABIIAIOT Ha 10—15 MuH. PacTBOp pa30aBiIgioT ropsauei BOION 40
50—60 cM?, mpwnBarT 5 cM?® COITHOM KUCIIOTEI, IIEPEMENIINBAIOT U JIAaI0T OTCTOAThCS. OcaloK KpeMHHeBOM
KHUCJIOTBI OTPMIBTPOBLIBAIOT HA PWJIBTP CPeOHEU ILUIOTHOCTHU, IIPOMBIBAIOT 3—3 pa3 COJSHOM KUCIOTON
(1:20) m 2—3 pa3a ropsg4deir Bogon. @mibTp ¢ 0CATKOM COXPAHIIOT.

M UIpTpaT BEIIAPUBAIOT JO BJIAXKHBIX COJIEU, IIPWINBAIOT 5—7 ¢M® COJITHOW KUCIIOTBI M BBIIIAPUBAIOT
ocyxa. BoimapuBaHue ¢ COJTHON KUCIIOTON ITOBTOPSIOT ABAXKIDLL. /lajIbHENIIINE OIIePAlIN BhIACIICHUS KPEM-
HUEBOUW KUCJIOTHI C KEJIATUHOM, (PUIIBTPOBAHNE U IIPOMBIBAHUE OCalKa KPEMHUEBOW KUCIOTHI IIPOBOIST,
Kax oImucaHo B 4.1.2.

[TonydeHabi1 puibTpaT (OCHOBHOM) coxpaHgdioT. PUILTPHI ¢ OCHOBHBLIM M JOIIOIHUTEIBLHO BbIIE-
JIECHHBIM OCAJIKOM IIOMEINAIOT B IDIATUHOBBINA TUTEJIb, BHICYIIIMBAIOT 1 O30S10T. OCamoK IIPOKaAJIMBAIOT IIPUA
reMrireparype 900—1000 °C B TeueHue 30 MuH. OXIIAKIAIOT B SKCUKATOPE U B3BECIIIUBAIOT.

Jlajiee aHaAIM3 U 00PAOOTKY PE3YIbTATOB IIPOBOMAAIT, KAaK yKa3aHo B 4.1.2 u 4.1.3, HauuHAag €O CJIOB
«]IpoxasmBaHue ocagka IOBTOPSIOT». OIHOBPEMEHHO IIPOBOIASIT KOHTPOJIbHBINA OIIBIT.

PacxoxXmeHns pe3yJIbTaTOB IapalIeIbHbIX OIIPEACIICHUIN HE TOJDKHBI IIPEBBIIIATD 3HAYCHU N, YKA3AHHbBIX
B Tabauie 1.

4.3 NuddepeHnuanbiblii poTOMETPHYECKHA METO

MeTon OCHOBAH Ha peakliMM 00pa30BAHMS XKEJITOIO KPEMHEMOJINOIEHOBOTO KOMIUIEKCA B CEPHOKUCIIOM
pacTBOPE, BOCCTAHOBJIIEHUHU ATOI'0 COSAMHEHUI aCKOPOMHOBOM KUCIOTON 1O KPEMHEMOJINOICHOBON CUHU U
N3MEPEHNHN OIITUIECKON IUTOTHOCTU OKPAILIEHHOTO pacTBOpA. Haria3oH oIpeaeiige MbIX MACCOBBIX JOJIEN JUOKCUIA
KpeMHUsT — 25 % — 65 %.

4.3.1 Atriaparypa, peakTUBbI 1 PACTBOPDI

MO OTOKOIOPUMETP WIN CIIEKTPOhPOTOMETD.

Harpun yriiekuciabi 6e3BoaHbINA 110 1 OCT 83.

Hatpuii terpaboproxkuciabiid 10-BogHbIN (Oypa) o I'OCT 4199.

Kucitora 6opuas mo 'OCT 9656.

[ImaBeHDb: CMEINMBAIOT ABE BECOBLIC YACTHU YIJIEKMUCIIOTO HATPUI W OJHY BECOBYIO YacTb OYpbI (MM
OOPHOI KMCJIOTHI).

Kuciaora ykecycuag mo 'OCT 61, pasoasnennas 1:1.

Kuciaora cepnadg o 'OCT 4204, pazoasnennad 1:4, n pactsop 0,25 Moib/omM°.

Kuciora coistaadg 1o 1 OCT 3118 u pasbasneHHas 1:3 u 1:20.

Kucnora ¢propucroBomoponHas (1oraukoBasd) 1mo I'OCT 10484,

Kuciiora ackopomHoBasl.

Kuciora suHHag 110 ' OCT 5817.

XKenatun o 'OCT 11293, pactBop 10 r/mv?°.

AmMoHu MosmoaeHoBokuUcbH 110 I'OCT 3765, pactBop 50 r/nm?: 50 r Mosmbae HOBOKIMCIIOTO aMMO-
Hus pacTBOPSIOT B 500—600 cM® Boabl IpU HarpeBaHWM, He JOBOAM IO KUIleHus. PacTBop (hUiIbTpyIoT Uepes
(pUIbpTp «CUHAA JeHTa», npwirMBaroT 100 cM® yKCycHON KMCIOTHI, pa3daBieHHOn 1:1, 1 JoauBaoT BOOOHN J0
1 1m°. Ecomy mocie modaBiieHNUS YKCYCHOU KUCIIOTBI PACTBOD CTAHOBUTCS MYTHBIM, €TI0 €11Ie pa3 (pUIbTPYIOT.
PacTBOp XpaHIT B IIOCyJIe U3 TEMHOTO CTeKJIa He bosiee 6—7 mHEN.

BoccranosuresibHadg cMech: 15 T BUHHOM KUCIIOTBL U 1 I aCKOPOMHOBOM KUCJIOTHI PACTBOPSIOT HA XOJIOIE
B 100 cM’ Bombl. PacTBOp npuroneH B TeyeHue 4—35 IHEU.

Kpemunir (1V) oxkcun (mmoxcenn kpemHaus) o I'OCT 9428,

CraHIapTHBIE PACTBOPBI KPEMHUS.

PactBop A: 0.2 T gumokcuma KPeMHUS, IPOKAJICHHOTO OO ITOCTOSHHOM Macchl nipu 900—1000 °C,
IIOMEIAIOT B IUIATUHOBBIN TUTEJIb, HAKPBHIBAIOT KPBIIIKOW U CIUIABILIOT € 2 T VITIEKHUCIOr0 HATpusd IIpu
teMmIieparype 900—1000 °C. Turens oxurakmaroT, IIOMEIIAT B CTaKaAH BMeCTUMOCTBIO 250—300 cM’, iprm-
BaroT 60—80 ¢cM’ BoAbI M HArpeBAIOT IO ITOJTHOTO PACTBOPEHMS 1U1aBa. PacTBop GMILTPYIOT B MEPHVIO KOJIOY
BMECTUMOCTBIO 1 oM?, MIbTp NPOMBIBAIOT 5—6 pa3 ropsgyeil BOOOW M OoTOpachIBaroT. PacTBop B Kobe
OXJIAXKIAIT, MJOBOALT OO METKU BOIOU U IIepeMelIuBarOT. 11osydeHHbBIA CTAHOAPTHBLIA PACTBOD A
KPEMHEKHMCIIOTO HATPUA ¢ MAacCOBOM KOHIIeHTpauend nuokcuga kpeMuusa (0,0002 r/cM’ XpaHAaT B OIS TUIE -
HOBOU IIOCVIIE.

MaccoBy0 KOHIEHTPALIMIO OUOKCUIA KPEMHUS B PAacTBOPE A YCTAHABJIMBAIOT T'PABUMETPUUECCKUM
MeTonoM: 50 cM® pacTBopa A ITOMEIIAIOT B cTaKaH BMeCcTUMOCThIO 250—300 cM’, ipmiuBaroT 30 cM’ coiid-
HOM KMCJIOTBI M BBITIAPUBAIOT IOCYXA, CYXOM OCTATOK CMAYUBAIOT 3—3 ¢M® COJISTHOM KMCJIOTBI M CHOBA BBIIIAPUBAIOT
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nocyxa, HarpesawT B TeueHue 40—45 muH 1upu remueparype 130—140 "C 1o 1IOJIHOTO OTCYTCTBUS 3ariaxa
XIJIOPUCTOTO Bogopoaa, 1ooasisatoT 10 cM? cCosTHON KUCI0ThI, HarpeBaoT 2—3 MUH, npuinsaioT 60—80 cm?
rops;u4el BOAbI, HAKPBIBAIOT YACOBBIM CTEKJIOM M HArPEeBAOT OO KUIICHUS. BBIIEIMBHIIVIOCS KPEMHUEBYIO
KUCIJIOTY OTPUIbTPOBBIBAIOT Ha (PUIBTP «Oejas JICHTa» ¢ JO0aBJIICHUEM HEOOJIBIIOTO KOJIMYECTBA
prapTpoOYMaKHON Macchl. OcagoK IIPOMBIBAIOT 3—5 pa3 ropguei coiagHor kucioron 1:20 u 2—3 pasa
ropssael BOJoN; (PUIBTP C OCAIKOM COXPAHSIOT.

MDUIpTpaT B CTAKAHE, B KOTOPOM IIPOBOJMIIN IIEPBOE OCAKICHNE KPEMHMUEBOM KUCIOTHI, BBIIIAPMBA-
10T gocyxa. Cyxoil OCTaTOK CMauuBaIoOT 3—5 cM’ COJISTHOM KMCIIOTHI M CHOBA BBIIIAPUBAIOT JOCYXa, HATPEBA-
10T 40—45 MuH npu remieparype 130—140 "C mgo moJIHOTO OTCYTCTBMSA 3allaxa XJIOPUCTOTO BOAOPOIA,
npwirBawT 10 cm?® consgHon kuciaoTsl, 40—50 cM?® Topsgdeil BOABI, IIEPEeMEIINBAIOT, HAIPEBAIOT JO PACTBO-
peHUus coiei, mooasisaoT 10 cM’ pacTtBopa XenatuHa m eunre 30 cm’ ropsueit Boasl. [locie TmaTeapHOTO
[epeMeIInBAaHUA 1 BbICTAUBaHUS B TedeHUe 10 MUH pacTBOp PUIBTPYIOT depe3 (PIIbTp «Oejasy JeHTa».
Ocagok Ha PUIbTPe IIPOMBIBAIOT 3—35 pa3 ropssueil coagHON KucaoTon 1:20 u 2—3 pasa ropsgdeili BOIOMH.

DIIBTPEI ¢ OCHOBHBIM M AOIIOJIHUTEIIbHO BBIICICHHBIM OCAJKaMM IIOMEIIAIOT B IUIATUHOBBIU TU-
r'ejlb, BBICYILIMBAIOT U O30JI410T, IIpoKajinBaroT 11pu 900—1000 "C B teueHune 30 MUH, OXUIAXKIAIOT B SKCUKA-
TOPE 1 B3BEHIMBAIOT. llpoKkasimBaHue U B3BEIMBAHUE IIOBTOPIIOT 10 IIOJIVUYCHUS ITIOCTOSHHON MACCHI OCa/l -
Ka. Ocamoxk cMauuBalOT 3—3 KaIUIIMU CEPHOU KUCIOTHI 1:4, mpuiuBarmoT 3—5 ¢M’ TUTaBUKOBOU KUCIIOTEI U,
HEe JaBasl PacTBOPY KUIIETh, OCTOPOXHO BBIIIAPUBAIOT COACPKUMOE TUTJIA Jocyxa. OCTaTOK B TUIJIE IIPOKA-
jinBaroT 1pu remrireparype 900—1000 °"C B TeueHue 30 MUH, OXJIAKIAIOT B SKCUKATOPE U B3BEIIIUBAIOT.

OIHOBPEMEHHO IIPOBOIAT KOHTPOJILHBIN OIIBIT.

MaccoBy10 KOHLIEHTPAIIUIO PacTBOpa 10 AUOKCUAY KpeMHUS C, T/cCM°, BBIMUCISIOT 110 (pOpMYyIIe

()

(my —my ) —(my —my)
50 "
e m, — Macca TUIJIL ¢ 0CalKOM AMOKCUIA KPEMHUS, T,
m, — MAacca TUDJISL ¢ OCTATKOM I10CJIe 00paboOTKM IUIABUKOBOU KUCIOTOU, T
m, — Macca TUIJISI C OCAIKOM B KOHTPOJIbLHOM OIIBITE, T
m, — Macca THUIJII KOHTPOJIbHOTO OIILITA IT0CIE 00PA0OTKH IUIABUKOBOM KUCIOTOM;
50 — ob6BeM CTAHHAPTHOTO pacTBOpa A, B3ITOIO UIS aHAJINU3a, CM°.

PacTBop b (TOTOBAT niepen yrnorpebdieHUeEM): oTorparT S0 ¢M’ cTaHAApTHOrO pacTBopa A B MEPHYIO
KOJIOY BMecTUMOCTBhIO 200 ¢cM’, HOBOOAT OO METKM BOJOM M IIepeMellnBaroT. MaccoBasd KOHUEHTpALMS
TUoKcuaa KkpeMHus B pactBope b — 0,05 mr/cm’.

4.3.2 IIpoBeneHue anajiunza

Hapecky smanm 0,05 1 CIu1aBiasgioT € 2 ' CMECHU I CIDIABJICHUS B IUIATMHOBOM TUIJIE IIPU TEMIIEPA-
Type 950—1000 °C B TeueHne 20 MuH. Tureas ¢ IDIABOM IIOMEIIAIOT B CTaKaH BMecTUMOCThIO 200—250 e’
npuiarBaT 200 cM® conIHON KUCIOTHI 1:3, HATPETON HO KUIIEHUS B KOJIOE, I OCTABIISIOT B TEIUIOM MECTE
Ha 30—40 MUH UIS IIOJIHOTO BBIILEJIAYUBAHUA IUIaBa. PacTBOp IIepeMEIINBAIOT, OXIAXKIAIOT, IIEPEBOIAT B
MEPHVIO KOJIOY BMecTUMOCTBIO S00 cM’, mOBOIAT JO METKM BOAOU M TILATEJIBHO IIepeMellunBaioT. Hepes
BECh XO/I aHAJIM3a IIPOBOILAT KOHTPOJIbHBIU OIIBIT.

(=

[IpumMmMeganue — lloamydeHHBIN pacTBOp Jajnee UCIIOJIB3VIOT IS OIIPEACICHUS MAaCCOBOM TOIM AUOKCHIA
KpeMHM, JUOKCHAA TATaHa, okcuaa gochopa (V) 1 OKCcHuaa aJIrOMUAHNSL.

J1Ts1 onpeiesTeHd MacCOBOM TOJIM IMOKCHUIA KPEMHUS AJIMKBOTHYIO YacThb pacTtBopa 10 cM’ moMeniamoT B
KoJIOYy BMecTUMOCTBIO 100 M, riprmsatroT S0 ¢M’ pacTtBopa cepHOM KUCIIOTHI (0,25 Moibs/cM?, 10 ¢M’ pacTBOpa
MOJIMOIEHOBOKHMCIOIO aMMOHUS, IIepeMeInBaoT. PactBop ocraBisgior Ha 15—20 muH. [Ipmiusaror 5 cm?
BOCCTAHOBUTEIBHON CMeCcH, HOBOAAT Bogou mo 100 cM’, TIHATEIbHO IEepeMEIINBAlOT U BBIACPKUBAIOT B
TeueHue 30 MUH.

OIITMYECKYIO IVIOTHOCTD ITOJIYYEHHOIO PACTBOPA KPEMHEMOJIMOAEHOBOI'O KOMIUIEKCA U3MEPAIOT B UHTEPBAJIE
mtiH BostH 600—700 HM B K10BeTe TOJIMMHON 1tortomatoniero cirosg 10 cMm. B xauecTBe pacTBOpa cpaBHEHUS
MCIIONIL3YIOT PACTBOP, IIOJIYICHHDBIN 13 3—38 CM° CTAHAAPTHOT'O pacTBOpa b mroxcuia KpeMHUA (B 3aBUCUMOCTH
OT COIEPXKAHNUS KPEMHMS B ASMaiI). MacCcoBy1O OO TUOKCUIA KPEMHMUS OIIPEACIIIIOT 110 TPAIyUPOBOYHOMY
rpaduKy.

4.3.3 [locTpoeHue rpaxynpoBOYHOIO rpaduka

B BoceMb MepHBIX KOJIO BMecTUMOCTBIO 100 cM’ mometnaroT 1o 10 cMm® pacTBopa KOHTPOJIBHOT'O OIIbITA
ns5, 6,7,8,9, 10, 11, 12 cMm® cranmaptHoro pacrtsopa b mmoxkcupga xpemMHus:, 4ro coorBeTcTByeT (,25;
0,30:; 0,35; 0,40; 0,45; 0,50; 0,55; 0,60 mr mnokcuna kpeMHMs. B Kaxkavio 13 Kojiad IpMINBaIOT ITOCIIEI0BA -
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TeJIbHO 110 S0 cM® pacTBOpa CEpHOM KUCIIOTHI KOHUeHTpanuu 0,25 moab/aM’ 1 1o 10 cM? pacTBOpa MOIHOIE-
HOBOKMCJIOI'O AaMMOHUS, TILATEIbHO IIEPEMEIIBAA PACTBOP B KOJIOAX T10CIIE JOOARIEHNS KAXKIOIO U3 PEAKTUBOB.
PactBop ocrasistor Ha 15—20 muH. [1ocie 3Tor0 IprymBawT 110 5 ¢M’ BOCCTAHOBUTEIIBHOU CMECH, JTOBOIST
BOJOM IO METKHU, IIEPEMEIINBAIOT U Yyepe3 30 MUH U3MEPIIOT OIITUYECKYIO IDIOTHOCTD ITOJIYYEHHBIX PACTBOPOB
Ha (poTOKOJIOpUMETPE, UCIOIBL3YS KpacHbI cBeToduwibTp (A = 600—700 HM) B KioBeTe€ TOJIIIMNHON
rorromarolero cios 10 MM, B kadecTBe pacTBOpa CPAaBHEHUS UCIIOIB3YIOT PACTBOD, ITOJIVUCHHBINA U3 3—8 CM°
CTAHAAPTHOI'O pacTBOpa b, B 3aBUCUMOCTHA OT MAaCCOBOU JOJIU JUOKCHUIA KPEMHUA B UCIILITYEMOM IIPOOE
SMAJIN.

[1o HatgeHHBIM 3HAYEHUSIM OIITUYECKOU IUIOTHOCTU U COOTBETCTBYIOILIMM UM 3HAYECHUSAM MAaCCOBBIX
KOHLIEHTPALMU TUOKCHUAA KPEMHUS CTPOST I'PagyUPOBOYHEBIN IrpaduK.

4.3.4 ObpaboTKa pe3yjIbTaTOB

Maccosyio goito guoxkcuga kpeMHus X, %, BbIUNCISIOT 110 (bopMyIie

Y m100V,
R mV, ~’ (6)

TJe m — Macca JUOKCHUIA KPEeMHUS, HAWJeHHAs 110 TPagyupOBOUYHOMY I'padpuKy, T;

V., — obimii 06beM pacTBOpa Mpobsl, cM?;

m, — Macca HaBeCKU SMaJlu, I;

V, — 00beM alMKBOTHOM YaCTH PAacTBOPA, B3SITON UL aHAIMA3a, CM”.

PacxoxxneH1s pe3yIbTaTOB IapajUICIbHBIX OIIPEACICHUN HE JOIKHBI IIPEBBINIATh 3HAYCHUI, YKA3aH-

HLIX B Tabaule 1.

[IpuMedanuce— GoroMeTpUUCCKAN METOJ IIPUMEHSIIOT T YCKOpeHHOro aHanusa. I1pu HeoOxoauMocTu
VBCIMYMBAKOT KOJIMYCCTBO IIapaUICAbHBIX OIIPCSICICHNN.

> Metoapl onpeaejieHUs COAEPKAHUA OKCHAA KAJIbIUS

5.1 KomMmwiekcoHOMeTpHYECKHI METO/

MeTon ocHOBaH Ha TUTPOBAHUM B HIejIoYHOU cpene (pHI12) moHoB xanbuma koMiniekcoHoM 111 B
IIPUCYTCTBUN METAJUIOMHAMKATOPA (PIYOPEKCOHA B PACTBODE, IMOJIYUCHHOM IIOCIIE OTIEICHUS AMOKCHUIA
KPEMHUS U OCAXKIACHUS CYMMBI ITIOJIYTOPHBIX OKCUIOB YPOTPOIIMHOM. Jlarta3oH oIIpeaesIsseMbIX MaCCOBBIX
nojen okcnaa Kapuusd — 1% — 20 %.

5.1.1 PeaxTuBbl 1 pacTBOPLI

Kuciora comganasg o 1'OCT 3118 u pazodasineHHasa 1:1.

Ammvunaxk BogHbf 110 ['OCT 3760.

YporponuH (rekcamerwieHrerpamMut) 1mo I'OCT 1381, pacrtBop 300 r/mM°.

MuaaurokapMimH, UHAUKATODP, pacTBop 2,5 r/aM° B 3TWIOBOM CIUPTE, pazdaBiieHHOM 1:1.

Kayms ruagpookucs 1o 'OCT 24363, pactsop 200 r/am?.

Kaymn xsropucrteid 110 1OCT 4234,

MDI1yOpEKCOH.

NMumnnkaropHasa cMmechb, pactuparoT B cryiike 0.4 r dayopekcona, 0,33 r tumondranenHa n 40 r
XJIOPUCTOTO KA.

TpusranonamuH, pacrsop 1:2.

XKenezo xkapobonwibHoe [2], pacTtBop 10 r/mM?’: HaBecky 10 r rmomMeniaroT B CTAKaH BMECTUMOCTBIO
400 cMm’, pacTBopstoT 11pH HarpeBaHnuu B 100 cM® comstroM KumcaotThl (1:1), 3aTeM 110 KaInIaM IIpUOaBIISIOT
a30THYIO KHMCIIOTY (~5 ¢M’), ynapmBaioT OO BJIAXHBIX cOJIEW, nIpwmBaroT 50 ¢cM’ coirsgHor KUCIIoTel (1:1).
CoIepXMO€E CTaKaHa PACTBOPSIIOT IIPU HATPEBAHUU, PACTBOD OXJIAKIAIOT, IIEPEHOCIT B MEPHVIO KOJIOY
BMECTUMOCTBIO 1 IM®, DOJIMBAIOT 4O METKU BOMOI, IIEPEMEIIBAIOT.

Coup nuHarpueBasd sTwieHaMaMiuH -N, N, N N -TteTpayKCyCHON KHUCJIOTBI 2-BomHasd (TpWwiIoH b)
1o I'OCT 10652, pacrBop 0,025 monb/mMm*: 9,3 r tputoHa b pactBopsiior nnpu HarpesaHuu B 100—150 ca?
BOABI. PacTBOp (PWIBTPYIOT, IIEPEHOCAT B KOJIOY BMECTUMOCTBIO 1 1M?, TOJIUBAIOT O METKU BOIOH, IIEpe-
MEIINBAIOT.

Kampuni yrimexkucania 1o 'OCT 4530, CtanmapTHbIi pacTtBop: 1,7857 T yITIEKMCIOTO KaabLMs (TIPE-
BapUTEJILHO BBICYHIEHHOTO IIpHU TeMmileparype 105—110 °C) nmomemaroT B cTakaH BMECTUMOCTBIO 250 cm’,
npuinBaT 10 cM® comsaHoM KUCITOTHI (1:1) M HarpeBarT JO IIOJIHOIO PACTBOPEHMU HAaBECKU. COIepXUMOE
CTakKaHa IIePeHOCAT B MEPHVYIO KOJIOY BMECTUMOCTBIO 1 AM’, TOJIMBAIOT BOOOU 4O METKU U II€PEMEIINBAOT.
MaccoBasg koHLIEHTpauurd (B pacdeTe Ha okcua Kaiapnusa) — 0,001 /e,
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JUTs onpeliesIeHUsI MAacCOBOM KOHLEHTpAlMM pacTBopa TpwiIoHa b 1o oxkcupy xaiapuuga 10—20 cm’
CTAaHIAPTHOT'O PACTBOPA KaJBLIUSI ITOMEIIAIOT B KOJOY BMECTUMOCTBIO 250 cM’, pa30aBiIsioT BOOOM IO 75—
80 cm’. JlobapidoT 3—35 Karlejb MHIMKATOPA MHANTOKAPMUHA U PacTBOPA THAPOKCUIA KAl cHavasla Jo
repexonga OKpacky pacTBopa U3 rojiyoou B JJMMOHHYVIO, a 3aTeM ele 10 cM’ B M30BITOK, YTO COOTBETCTBYET
pH12. dobasiaror 0,1 1 ”THAMKATOPHOU CMECHU U TUTPYIOT PACTBOPOM TPWIOHA b 10 11epexona TEMHO-3€JIEHOU
OKpacKu B prosieToBYIO. OMHOBPEMEHHO IIPOBOIAT KOHTPOJIBHBIN OIIBIT. MacCOBYIO KOHLIEHTPALIUIO PacTBOPA
TpwiIoHa b 1o okcuay xanpua C, T/cM?, BBIMUCISIOT 110 POPMYIIE

m

C_V—Vl’ (7)

TIe m — Macca OKCHUAA KajablLsd, cooTBeTcTBYIOIIAda 10 M’ cTaHmapTHOTO pacTBOpa KajlblLUM, I;
V' — obbeM pacTBOpa TPWIOHA b, U3pacXodOBAaHHbBIM HA TUTPOBAHUE AJIMKBOTHOM YaCTU CTAHAAPTHO-
IO pacTBOpa KaJbLUS, CM”;
V. — obbeM pacTtBopa TpwIoHa b, M3pacxomoBaHHBIN HA TUTPOBAHME KOHTPOJILHOTO OIILITA, CM’.
5.1.2 IlpoBeneHune aHajm3za
OO0BeIMHEHHBIN PUILTPAT, ITOJYYECHHBIN ITOCIE BBIACICHUSA OTUOKcUaa kpemHausa (4.1.2 mwm 4.2.2),
WIN ero ajgukBoTHasg 4dacTth 200 cM’, ecim B HAJbHEMWIIEM WUCIIOJB3YETCI METOH aTOMHON abcopOluu,
yIrlapuBarwT go oobema 120—150 cv’, mpubasisaror 2 cm® pacTtBopa xese3a (10 v/av?). PacTtBop HelTpain-
3YI0T aMMHUAKOM JI0 TIOSIBJICHUMS ocanka ruapokcuaa xesnesa (111), mpubasisror 20 ¢M’ pacTBOpa ypOTPOIIN-
Ha, HarpeBaroT 10 /0—380 "C. BpimaBmmm ocagox r'MAPOKCUIOB BIACPXKUBAIOT B TEIUIOM MECTE B TCUCHUE
10—15 MuH go xoaryiasauuy ocagka. PacTBop ¢ OCAIKOM IIOCIHE OXJIAXKICHUS TIEPECHOCIT B MEPHYIO KOJIOY
BMECTUMOCTBIO 250 cM’, TOBOIAT 4O METKM BOOAOM, IIEPEMEIIMBAIOT W (PUWIBTPYIOT 4epe3 CYXOU (PUIIBbTP
cpegHel TtoTHOCTU. IlepByro mopimio pursTpara oTOPACHIBAIOT.

OTOuparoT B KOJIOY I TUTPOBAHUA AJIMKBOTHYIO 9acTh 25—100 cM’ (B 3aBUCUMOCTHA OT COOEPKAHUA
OKCHIA Kaiblnd). Ecim B rIpobe IIPUCYTCTBYET MapraHell, TO Ul YCTPAHEHNS €T0 BIIMIHMSI K aJIMKBOTHOM
yacTy JO0aBIIIOT 5 ¢M’ pacTBOpa TpusTaHoraMmuka. Ilpuiausaror 3—5 Kareiap MHIMKAaTopa NHIAUTroKapMrHa
M pacTBOpaA THUAPOKCHUAA KAWL O IIepexoda OKpPACKM pacTBopa B JMMOHHBIU LBET, 3aTeM emie 10 cm® B
N30bITOK, IIPUOABIIAIOT (0,1 T MHAMKATOPHOU CMECHU U IIPU SHEPTUYHOM IIEPEMEITMBAHUN TUTPYIOT PACTBO-
pPOM TpWjiIoHA b mo mepexoia oxpacku pacTBopa B (PUOJIETOBYIO.

OIHOBPEMEHHO IIPOBOIAT KOHTPOJILHBIN OIIbIT.

5.1.3 ObpaboTka pe3yIbTATOB

MaccoByo o110 okcuga Kaiablus X, %, BBIUUCILIOT 110 (popmylie

(Vi = V,) CV,; 100
Vy, m ’ (8)

rae V, — obbeM pacTBopa TpwiIoHa b, M3pacxogoBaHHLIN HAa TUTPOBAHUE KaJbLUA B &JIMKBOTHOMN YacTH
IIPOOBI, CM”;

V, — 00beM pacTBopa TpwiIoHa b, M3pacxomoBaHHBIA HA TUTPOBAHNE KOHTPOJILHOIO OIIBITA, CM”;

( — MaccoBasl KOHILICHTPALMS pacTBOPA TPWIOHA b 1Mo OKCHUAY KajIblLnd, I/CM°;

V, — 0ob1mmit 06beM pacTBOpa IIPOOLI, CM;

V, — 00beM aTMKBOTHOM YaCTH PacTBOpA IIPOOLI, CM’;

M — Macca HaBECKU SMailu, T.

PacxoxmeH1s pe3yIbTaTOB ITapaUIeIbHBIX OIIPEACICHNI HE TOJDKHBI IIPEBBIIIATL 3HAYCHN, YKA3AHHBIX
B Tabauie 1.

5.2 IlepMaHraHATOMETPUIECKHA METO/L

MeTon OCHOBAH HA OCAXKICHUN KAJIBLII OKCAJIATOM aMMOHMS B BUAE KPUCTAUIMIECKOIO OCagKa OKCaIaTa
KAJIBLIUS, PACTBOPEHUH €I'0 B CEPHOMN KUCJIOTE Y TUTPOBAHUY BBLIACIIUBILECUCS IIPU STOM IABEJIEBON KMCIOTHI
TIEpMaAHTAaHATOM KaJIN.

Jnata3oH onpeaesIse MbIX MACCOBBIX HoJIer okcuma Kaibuud — 1 % — 20 %.

5.2.1 PeaxTuBbl 1 pacTBOPLI

Ammuaxk BoaHbIH 110 'OCT 3760.

Ammonuii masesieBokucibii 110 'OCT 5712, pactBop 60 r/cwm?.

Harpuit masesaeBokuciabii 1o [ OCT 5839.

Kuciora congaag mo ' OCT 3118 1 pasdbasiienHada 1:1.

Kuciora ceprag mo 1 OCT 4204, paszbasiienHa4a 1:4.

YporponnH, pactsop 30 r/0M°.

X =
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Kamit maprannosoxkucibsiii 110 'OCT 20490, pactBop: 3,16 T coim pacTBOpsIOT B 1 IM? BOABI, TIHATEIBHO
[epeMEIINBaIOT, PUIIBTPYIOT 4epe3 BOJIOKHUCTBHIM acOeCcT WIM CTEKISIHHVIO BaTy B CKIISTHKY M3 TEMHOTO
cTexyIa U BbIIepxXUBawT 6—8 cyT. [locie 3Toro pacTBOp AEKAHTHUPVIOT U XPAHSIT B CKIISTHKE M3 TEMHOTO
CTEKUIA.

JUU1s1 orIpeneseHUs MacCOBOM KOHLICHTPALIUM PACTBOPA MAPTAaHLIOBOKUCIOrO Kajaugd HaBecky (0,2 T
[IABEJICBOKMCIIOTO HATPHUS, BBICYIIIEHHOTO IIpyU TeMmIieparype 105—110 °C, nomMeniaroT B KOOy BMECTHU-
MoOcTbIO 250 cv’. IlpmmBaror 100—150 cMm® ropssaein Boawl, 40 cMm® cepHO KUCIIOTEI (1:4), HArpeBaroT 10
30 "C: 110CiIe IIOJIHOTO PACTBOPEHUS HABECKM OBLICTPO TUTPVIOT PACTBOPOM MAPTAHIOBOKUCIOIO KAIW J0
[IOSBJIEHUS OJICIHO-PO30BOM OKPACKM, HE MCUE3aIIlen B TeUueHrue 1 MUH.

MaccoByro koH1LIeHTpa1oo C pacTBopa MAapTaHILIOBOKMCIOTO KA 110 OKCUAY KaJdbLUs, I'/CM’, BbI-
YUCIIIOT 110 (popMyIIe

m 0,4179

C=—"7", (9)

Tae m — Macca IIaBeJIEeBOKMCIOrO HATPpUM, T;
0,4179 — xoa@duLUEHT IIepecyeTa MIaBeJICBOKMCIOr0 HATPUL Ha OKCUI KAJIbIINA;

V' — 0o0beM pacTBOpa MapraHIIOBOKMUCIOIO Kajlusd, U3PacXOIOBAHHBIM Ha TUTPOBAHUE, CM”.

5.2.2 IlpoBeneHune aHaim3za

OTaesieHUE ITOJYTOPHBIX OKCUAOB IIPOBOAMIT 110 J.1.2 mo ¢itoB «OTOMpAIOT B KOJIOY IS TUTPOBAHUI».

K ammkBOoTHOM 4YacTm pacTtBopa (B 3aBUCHUMOCTH OT COAEPXKAHMS OKCHIA KAJIbINA) IIPWINBAIOT
30 cMm® pacTBOpa I1IaBEIEBOKUCIONO aMMOHMS MaccOBOM KoHLeHTpauuu 60 r/mMm’, cMech HarpeBaloT IO
70—380 "C m MeIeHHO, 110 KaIUIIM, IIPUOaBIgioT pasbasineHHbIN (1:1) pacTBop amMMmuMaka (IIpy CWJIBHOM
TIEpEeMEIMBAHNNT) IO IMOSIBIICHN 3allaxa aMMHraka. PacTBop ¢ ocaikKoM IIaBEJIEBOKMCIIOTO KAJIbIIS BBIIED -
KUBaIoT B TeIuToM MecTe 30 MuH. OcagoK oT(pWIBTPOBEIBAIOT UePe3 IUIOTHBIN PWIBTD U IIPOMBIBAIOT HE-
OOJIBIIIMM KOJMNYECTBOM XOJIOOHOU AUCTWUIMPOBAHHOMU BOIDbLI UIA VOAJICHUS XJIOPUIA-MOHOB U M30LITKA
oxkcasiata aMMOHUS. 11pOMBITBIN OCAIOK CMBIBAIOT TOPAYEN BOJOM B KOJIOY, B KOTOPOM BEJIOCH OCAXKIACHUE,
npumBamoT 20 cM’ cepHOM KHUCIOTBI, pa3daBieHHON 1:4, mmpoMbIBalOT PUIbTP Pa30aBICHHON CEPHOM
kuciaoron (1:10), Harpesaror o 80 "C M TUTPYIOT PACTBOPOM MAaPraHIIOBOKMCIOTO KAJIWA O ITOSABIICHMS
OJICIHO-PO30BOM OKPACKU, YCTONMUYMBON B TeueHUEe 1 MuH. 1lapasuiesibHO IIpOBOAST KOHTPOJIbHBIN OIIBIT.

5.2.3 ObpaboTKa pe3yIbTATOB

MaccoBywo o110 okcuga Kaiablius X, %, BbIUUCILIOT 110 (popmylie

Y Vi = V,) V, C100
- Vy m ’ (10)

rae V. — o0beM pacTBOpA MAapPraHLIOBOKHWCIOTO KAJIW, M3PACXOAOBAHHBLINA HA TUTPOBAHUE €TO AJIMKBOT-
HOMW YacTu, CM’;

V, — 0o0BeM pacTBOpa MAPTAHILIOBOKUCIIOTO KAJIMS, N3PACXOMIOBAHHBINA HAa TUTPOBAHNE KOHTPOJIBHOTO
OIIbITA, CM’;

V, — obmun odbeM pacTBopa IIpoOLI, CM”;

(' — mMaccoBasg KOHIEHTpPAIMs PACTBOPa MapraHIIOBOKMCIOTO KaJIW4 110 OKCHUAY KaJdblIU4d, T/CM’;

V, — 00beM aJIMKBOTHOM YacTU PacTBOpPa IIPOOLI, B3SITLIM I OIIPEIeSICHN MAacCOBOM HOJIM OKCUAA
KAJIBbLIUS, CM°:

m — Macca HaBECKU SMal, T.

PacxoxXneHna pe3yIbTaTOB I1apajUICIbHBIX OIIPEACIICHNN HE JO/DKHDBI IIPEBLIIIATD 3HAUYCHUI, YVKA3aH-

HLIX B Tabauie 1.

6 KoMmieKCOHOMeTpHYECKHHM METO/1 ONpeeeHHs COAEPKAHUS OKCHAA MATHHUA

MeTo OCHOBAaH Ha CIIOCOOHOCTHM MOHOB KaJIbIIMY M MarHud B pacTtBope 1Ipu pHY 06pasoBbIBATDH
KOMIUIEKCHOE COCAMHEHNE ¢ METAJUIMHIANKATOPOM XpoMOreH 4epHbIM E1-00, oxpanieHHOe B CUPECHEBLIN
uBeT. 1lpu TuTpoBaHUM PACTBOPOM TPWIOHA b KOMIUIEKC Pa3pyLIacTCs M PACTBOP IIPUOOPETAET OKPACKY
CBOOOIHOro MHAMKArTopa. CoaepXaHue OKCUIA MarHus OIIPEACIILIOT ¢ YIETOM PAHEE OIIPEIACIICHHOTO CO-
nep>XKaHWs OKCHUIa Kaublvs. JAmara3oH olpeaeasieMbIX MAaCCOBBIX noje okcuaa Marausg — 1 % — 4%.

6.1 PeakTuBbl 1 pacTBOpPHI

Kuciora congnag no 1OCT 3118, pasbasiaenHas 1:1.
Amvuaxk BogHuI 1o ['OCT 3760.
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Kamun xitopun o 1 OCT 4234,

AMmMoHun xsiopu 1o 1OCT 3773.

AMMoHuITHag OydepHass cMech. 20 T xuropuaa aMMOHUS pacTBOpaioT B SO0 ¢M’ BoIbI, 1OOABISIOT
100 ¢cMm’ pacTBOpa aMMuaka, pas3doaBiIgoT BOJON 10 1 AM°, mepeMeIBaroT.

XpoMoreH yepHbid ET-00, mHaukarop: TIIareJIbHO PAaCTUPAIOT B araTtoBou cryiike 0,1 r nHamukaropa
¢ 10 r xotopupa xainus.

Marsum MeTauIn4eCKuUu.
Marnusg oxcun o I'OCT 4526.

CTraHgapTHBIM  pacTBOP MAarHMd MAacCOBOM KOHIIEHTpALMKW II0 OKCUAY MarHug 1 r/oMm’. HaBecky
0,6031 T meTammmueckoro Maraudg win 1,0000 T oxcuma MarHus, IPEABAPUTEILHO IIPOKAIEHHOTO IIPHU
teMmieparype 700—800 "C mo mocTodHHON Macchl, pacTtBopstoT B 40 c¢cm’ pasbasiaeHHon (1:1) comgHon
KMCIJIOTHI IIPU HArpeBaHUU. PacTBOp OXJIaxXIaloT, IIEPEBOISAT B MEPHVIO KOJIOY BMECTUMOCTBIO 1 IM?, TOJIN-
BalOT 1O METKU BOAOU U IIEPEMEIITUBAIOT.

Coup nuHarpueBasd sTwieHaMaMuH -N, N, N N -TteTpayKCyCHON KHUCJIOTBI 2-BomHasd (TpWiIoH b)
rmo I'OCT 10652, pactBop 110 5.1.1.

JUUT1s1 oTIpeaesIeHUs MAacCOBOM KOHIIEHTPAILIMU PAacTBOpPA TPWJIOHA b IT0 OKCHUay MarHusd B KOJIOY IS
TUTpOoBaHuAd oTtouparT 10—20 cM’ cTaHmapTHOro pacTBopa Mardus, pazoasisator 1o 100 cMm® Bomoii, nodas-
gt 20 cM’ amMoHuHOU Ooy(depHout cMmecu, (0,1 T mamukaropa xpomoreH depHoro ET-00 u turpyior
pPacTBOPOM TPWIOHA b 1m0 11epexola OKpACKU pacTBOpa U3 CUPEHEBOU B TOJIYOVIO.

Maccy okcuia Marams, B3aUMOIEHUCTBYIONIYIO ¢ 1 ¢M’ pacTtBopa TpwioHa b, r/cM’, BEIUUCIIAIOT TI0

dopmyIie

Vi G
V2 ” (11)

rae V, — obbeM CTaHZapTHOIO PACTBOPA MArHUs, B3STLIA JUISI TUTPOBAHUS, CM’;
C, — MaccoBass KOHLIEHTpAlLlMsl MarHus B CTAHZAPTHOM pAacTBOpPe B IIepecyeTe Ha OKCUI MarHus,
T/CM”;
V, — obbeM pacTBopa TpWwIOHA b, M3pacxomoBaHHDBIN HA TUTPOBAHUE, CM’.
6.2 IIpoBenenne anaau3a
AJIMKBOTHYIO 9aCTh (PIILTPATA, IIOJIYIEHHOTO TI0CIIE OCAKICHUSI CYMMbI OKCHUIOB YpOoTpOIIMHOM (5.1.2),
[IOMEIAI0T B KOJIOY BMeCTUMOCTBIO 250 cM?, paszoasistioT Bogoi no 100 cm’, mpmimBaror 20 M’ aMMOHUH -
HOU Oy(depHONl cMecu, podasiasdwoT (0,1 r MHIMKATOPA U TUTPYIOT CYMMY OKCUIOB KaJbllMd U MAarHusd
pPacTBOPOM TPUIIOHA b 10 11epexoia oKpackKu pacTBOpa U3 CUPEHEBOU B ro1yoyro. OTHOBPEMEHHO IIPOBOIMIT
KOHTPOJIbHBIN OIIBIT.

6.3 O0padoTKa pe3yabTaToB
MaccoByrwo goinro okcuaa MarHug X, %, paccUuUThIBAIOT 110 POPMYIIE

(=

X :C(Vl - V,) ¥V, 100
1 V3 m 5 (12)

rae ' — MaccoBasg KOHLIEHTpAlMs pacTBopa TPWJIOHA b 1o oxcuay MarHums, I/cM>;
V. — o0beM pacTBOpa TpWIOHA b, M3pacxoqOBaHHBIN HA TUTPOBAHWE CYMMBI OKCHUJIOB MarHusl M Kallb-
LIS B AJIMKBOTHOU 4acTU, CM’;
V, — obbeM pacTBopa TPUJIOHA b, M3pacXxoJOBaHHBIN Ha TUTPOBAHNE OKCUIA KAILLIMS B PABHON aJINK-
BOTHOM YaCTU, CM°;
s 3.
V., — obimuni1t 00beM aHAJIM3UPYEMOTO PACTBOPA, CM”;

4
V. — 00beM AJIMKBOTHOM YacTW pacTBOpa IIPOOBI, CM”;

n%z — MAacca HaBECKU SMaIU, B3ATOU U aHaM3a, T.
3 pesyibrara aHajm3a X, BBIYATAIOT PE3YJILTAT KOHTPOJILHOTO OIIbITA X, PACCYUTAHHDIN 110 TAKOMU
Xe popmyire.
OxoHuaTeIbHBIN pe3yibTaT a”Hanuza X, %:
X=X —X,. (13)
PacxoxieHuns pe3yiIbTaTOB IapajUIeIbHbBIX OIIPEACICHUN HE JOJKHBI IIPEBBIIIATL 3HAUYCHUI, YKA3aH -
HBIX B TaoOsuie 1.
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7 MeToapl onpeneieHUs] COAEPKAHAS OKCHAA AJIOMHHMS

7.1 KoMmiekcoHOMeTPHYECKHN METO/I

MeToa oCHOBAH Ha obpazoBaHuU I1pyu pH 5,5—35,8 BeCLIBETHOTO BHYTPUKOMIDUIEKCHOTO COSINHEHUS
AJIIOMUHUA C TPWIOHOM b, B34ThIM B M30bBITKE, KOTOPBIU 3aTEM OTTUTPOBBIBAIOT CTAHIAPTHBLIM PACTBOPOM
VKCYCHOKMCJIOrO IIMHKA ¢ UHANKATOPOM KCWICHOJIOBBIM OpPaHKEBBLIM. JAMaria3oH olrpeaciisseMbIX MACCOBBIX
nosieyl okcuga amomMuang — 1% — 12 %.

7.1.1 PeakTuBBI 1 pacTBOPLI

Kucsiora cepHas 1o 1 OCT 4204, paszbasienHaqa 1:4.

Kucsiora comganag o 1'OCT 3118 u paszoasineHHasa 1:1.

Kucnora azornasg mo 'OCT 4461.

Kucinora ¢propucrosomoponras 1o [ OCT 10484.

Kuciaora ykcycaasg o ['OCT 61.

['mapoxcun Hatpus 1mo 'OCT 4328, 30%-ubIi1 pacTBOP.

Harpun xsmopucteiir mo 1OCT 4233,

ODOenosrdrairenn (mHpukarop) [3], 0,1 %-Hbld cIIMPTOBON pacTBOP.

Harpun ykcycHoxkucabsin 3-sBogHbi 110 1 OCT 199.

bydepnniir pactBop (pH 5,7—35,8): 300 r ykecycHokucoro HaTtpud pactBopgroT B 300—400 cv’ BoawI,
NPWINBAT 6 cM® YKCYCHOM KHUCIIOTHI, TOJIMBAIOT 10 1 AM® BOIOH, IIepeMenInBalor.

HuHK vyKeycHOKMCHbIA 2-BOAHbBIM 110 1 OCT 5823, pacTBOpP MOJISIPHOM  KOHILIEHTPAlIUU
0,025 Mmoib/aM°: 5,5 T YKCYCHOKMCIOTO ITMHKA pacTBOPtoT B 200—300 ¢M’ BOIBI, IPMIMBAIOT 5 CM’ YKCYC-
HOM KMCJIOTHI, JOJIUBAIOT 10 1 1M’ BOOON U IIepeMEINBaIOT.

AIMIOMMHNN MeTaimmdeckKuii. CTaHIapTHBINA pacTBOP MaccoBOM KOHLeHTpaumn 1 r/mv*: 1,0000 T me-
TAJUIMYECKOrO AJIIOMUHNSA ITOMEIIAIOT B CTaKaH BMeCTUMOCTBIO SO0 cM’ 1 ocTopoxHO pacTBOPAOT B 50 cm?
COJISHOM KUCIOTHI 1:1, 1IpmrbaBiIstoT HECKOJIBKO Kallejb A30THON KMCJIOTHI A0 IIPEKpallleHUS BCIICHUBAHUS
pacTBOpa M KUIIMTAT OO VIAJICHUS OKCHUAOB a3zoTa. OXJIaXACHHBIM PACTBOP IIEPEHOCIT B MEPHVIO KOJIOY
BMECTUMOCTBIO 1 aM’, moamBarOT BOLOM O METKU, HepememmBaior, 1 cMm’ comepxur (0,00189 r okcupa
AJTFOMUHUA.

KBaciipl kejie3oaMMOHUIHBIE [4], pacTBOp ¢ MaccoBOM KoHUeHTpauueil xeineza 0,01 r/cm?: 86,4 1
KBAaCLIOB PACTBOPSIOT B rOpg4Yeil BOIE, IIPWINUBAIOT 25 CM’ COJISHON KUCIIOTHI. [locie oximaxiieHUus IOJIYyUEH -
HBIW PACTBOP B MEPHOM KOJIO€ BMECTUMOCTBIO 1 AM’ HOJIMBAIOT BOLOU IO METKH, II€PEMEIINBAIOT, (PUIb-
TPYIOT.

XKeneszo kapboHmibHoe |2], pactBop MaccoBou KoHueHrpanuu 0,01 r/cm’. 10 r xapOOHMIBHOTO
KeJlesa IIOMENIAT B CTaKaH BMeCTUMOCTHIO 400 ¢M’, pacTBOpAIOT 11py HarpeBaHuu B 100 ¢cMm?® cosigHON
KNCIOTHI, pasbasiaeHHOU 1:1, 3areM 110 KAILIgIM IIPUOABIISIOT A30THYIO KUCIIOTY UL OKUCIIEHUS IBYXBA-
JIEHTHOTO 2KeJjIe3a 10 TPEXBAJICHTHOTO, VIIAPHUBAIOT A0 BIIAXHBIX COJIEH, IIpMiInBaioT S0 cM’ COTSTHOU KMUCIIO-
ThI, pa3daBiIeHHON 1:1, cHOBa yIlapMBarOT OO BIAXHBIX cOJIel, IPMiIUBaoT 30 cM’ COISIHOU KHUCIOTHI,
paszoasiieHHOM 1:1. ComepXiiMoe cTaKaHa OCTOPOXKHO HAIPEBAIOT A0 IIOJIHOI'O PACTBOPEHUS COJIEN, PACTBOD
OXJIAXIAIOT, IIEPEHOCIT B MEPHVYIO KOJIOY BMECTUMOCTBIO 1 JIM’, JOIMBAIOT 10O METKU BOOOU U IIEPEMEILIH-
BaloT.

Ammunaxk BogHb 110 ['OCT 3760.

YporponuH (reKCaMeTHIIEHTETPAMUH), PACTBOP MaccoBoM KoHueHTpauuu 300 r/mMv°.

Kamun mupoceproxkucianeia 1o 1 OCT 7172,

Coupb pguHarpueBad stwieHIUaMUH-N, N, N, N -TeTpayKCyCHOM KMCJIOTHI 2-BogHasg (TpwioH b) 110
['OCT 10652, pactBop MoygspHOi KoHuLeHTpauuu 0,025 monb/am*: 9,3 r TpuiioHa b moMelaloT B cTakaH
BMeCTUMOCTBIO 300 cM® m pacTBOpsatoT npu HarpeBaHuu B 100—150 cm?® Bopwl. PacTtBop PUIBTPYIOT Uepes
(pWIBTD CpeaHEN IUIOTHOCTU B MEPHVYIO KOJIOY BMECTUMOCTBIO 1 IM?, JOJIMBAIOT IO METKU BOIOUN U IIEPEME-
[T BAOT.

JU1s1 o1IpesiesIeHs MAaCCOBOM KOHUEHTPAIMU PACTBOPA TPUWIJIOHA b 110 oxcuay ajgroMuHug 2.5; 5.0 win
10,0; 15,0; 20 cM’ cTaHgapTHOTO PACTBOPA AJTIOMUHUS ITOMEIIAIOT B KOJIOBI BMeCTUMOCTBIO 250 cM?’, Kyia
npeaBapuresibHO BHeceHo 30—50 cm’ pacTBopa TpmiioHa b 1 HeckolbpKo Kareiab peHordprarennda. 3aTeM

NOOABIILIOT 110 KAIUIAM PACTBOP THAPOKCUIA HATPUA O ITOABIICHNUS MAJIMHOBOM OKPACKU, KOTOPAd MCUE3a-
eT OT IIPUOABJICHUS OJHOM KAIUIW COJITHON KUCIOThI. [1ociae aToro npuimsamot 20 cMm’ 0y(dhepHOTO PACTBO-
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pa, HarpeBalwT 0 KUIICHWUS U KUIIITAT B TeueHue 1—2 mMuH. PacrBop oxiaxnarr, npudasiasdior 0,1 T
MHIMKATOPA KCWICHOJIOBOTO OPAHKEBOTO, IIEPEMEIINBAIOT U TUTPYIOT PACTBOPOM YKCYCHOKMCIIOTO IIMHKA A0
repexona XeJITou OKPackK pacTBOPA B MAJIMHOBYIO.

MaccoBy0 KOHIIEHTPAILIUIO pacTBopa TpwiIoHa b o oxkcuay amoMuHug C, T/CM’, BBIUUCISIOT TIO

dpopmyiie

V- 0,00189
C = | (14)
("1-Vy K
rne V' — 00beM CTAaHZAPTHOTO PACTBOPA ATIOMUHUS, B3SITBIN IJIS OIIPEASICHUS MAacCOBOW KOHIIEHTPA-

IUU, CM°’:
0,00189 — maccoBasg KOHLIEHTpaLMI CTAHAAPTHOIO PacTBOPA AJIOMUHMSA 110 OKCHUAY AJTIOMUHUA, I/CM”;

V. — 00beM pacTBopa TPWIOHA b, B3SATHIN 171 TUTPOBAHUA ¢ U30LITKOM, CM”,;

V, — 006beM pacTBOpa YKCYCHOKHCIIOTO LIMHKA, M3PACXOMOBAHHBIN HA TUTPOBaHME M30BITKA TPUIOHA
b, cm’;

K — cooTHOIIeHUEe MEKAY TPWIOHOM b 11 pacTBOPOM YKCYCHOKMCIIOTO 1IMHKA.

JITSS yCTAHOBIIEHUS COOTHOIIeHUSI K B KOJIOY BMECTUMOCTBIO 250 M’ BBOIST OIIPENECIICHHOE KOJINYE -
CTBO pacrBopa TpwioHa b, npuimBaroTr 20 cm’ OydepHOro pacrtsopa, pasdasigioTr Bogon mpo 75—100 cm’.
Jlobagistror 0,1 ©r MTHAMKATOPA KCWIJICHOJIOBOTO OPAHKEBOI'O U TUTPYIOT PACTBOPOM YKCYCHOKUCIIOTO LIMHKA
IO TIEPEX0a OKPACKU MHANKATOPA B MAJIMHOBYIO.

CooTtHomreHue K pacCymuThIBAIOT 11O (POpMYyIIE

Vs
Vy 2

K = (15)

rae V, — obbem pacTBopa TpWIOHA b, B3STHIN UIST TUTPOBAHUS, CM”,

V, — 00BeM pacTBOpa YKCYCHOKMCIIOTO LIMHKA, U3PACXOIOBAHHBIN Ha TUTPOBAHUE TPMJIOHA b, cM’.

KcnineHo10BbI OpaHXKEBbIA, UHAMKATOP: pacTuparoT B cryiike 0,1 r upmukaropa ¢ 10 r xstopucroro
HATPUA.

7.1.2 1lpoBeneHue aHajgunsa

7.1.2.1 Ocagox TmapoKcuIoB Ha PUWiIbTpe, IIOJIYUYeHHBIN 110 3.1.2, pacTtBOopsa1oT B 20—25 cM’ ropsguen
COJITHOU KMCIIOTHI, pasbaBiieHHOU 1:1, cobupast pacTBOp B TY K€ €eMKOCTb, B KOTOPOU IIPOBOIAWIN OCAXKICHUE.
DUILTP IPOMBIBAIOT 6—8& pa3 TEIUIBIM PACTBOPOM COJISTHON KUCIOTHI, paszdasnenHoi 1:100, 3ateM X010MHOM
BOIOM 2—3 pasa. PacTBop yriapusaroT 10 oobeMa 20—25 ¢cM’ ¥ TOHKOU CTpyer OCTOPOXHO BIMBAIOT B MEPHYIO
KOJIOY BMecTUMOCTBIO 250 cM?, B koTopyIo npeasaputeabHo HanTo 40 cm?® 30 %-Horo pacTBopa ruapokcuia
HaTpusd. Koj0y 3HEPIrUMYHO BCTPIXUBAKT B TeUYeHUE 1—2 MHUH, 3aTeM OXJIAXIAIOT, AOJIMBAKOT BOIOU OO
METKHU, IepeMeInnBaroT. Ocagky JaloT OTCTOATHCS W (PUIIBTPYIOT PACTBOP depe3 CyXou (PWIIBTD CpelHen
IUIOTHOCTH B CYXYIO KOJIOY, OTOpachIBas IIEPBYIO ITOPLIMIO PUIIBTpATA.

AnukBOTHVYIO YacTh pmiabTpaTta 100 cM’® 11pu comepXaHnu oKcuaa aTroMuHug MmeHee 3 %, 50 cv’® ipu
colepXaHUM oKcuaa aJTroMuHUS 6oiee 3 % u 25 cM® 1ipm comepXxaHnu okcuna amoMuHus dosee 10 %
[IOMEIIAIOT B KOHNYECKYIO KOJIOY BMECTUMOCTBIO 250 cM?’, pa3baBisgioT, eciiid Hy>XKHO, 10 100 cM?® Bomoi.
K pacTtBOpY IpMIINBAIOT U3 OIOPETKHU TOYHO OTMEPEHHOE KOJIMYECTBO TpuiIoHa b (20—25 cM?), HeUTpann-
3VIOT COJISHON KMCJIOTOUN B IIPUCYTCTBUHN (peHOI(PTATIENHA, TODABIIS €€ 110 KaIUISIM 10 00eCIIBeYNBAHUSA
pacTBopa, NprwiInBawT 20 cM’® OydpepHOTO pacTBOpPA, HATPEBAIOT COAECPIKUMOE KOJOBI 1O KUIIEHUS U KUIIS -
TIT 1—2 MUH.

Ecimmm tpuiioHa b B34TO HEIOCTATOYHO, PACTBOD IIPU HATPEBAHUU MyTHeeT. B 5TOM cilydae B KOJIOY
IIPWINBAIOT COJISTHYIO KMUCIOTY IO IIPOCBETIICHUS PACTBOPAa, BBOIAT IOIIOJIHUTEIBHO 20 ¢cM’ TputoHa b, 110
KaILUISIM M3 OIOPETKU IIPWINBAIOT PACTBOP TUAPOKCUAA HATPUS HO TIOSIBICHUS MAJIMHOBOTO OKPAIIIMBAHUS
B IIpUCYTCTBUU (peHondTaenHa. OCTOPOXKHO, IO KAIUIIM HEUTPAIU3YIOT PACTBOD COJISIHOU KUCIOTON JO
obeclIBeYMBaHUA pacTBopa, NpuiInuBamoT 10 cMm’ OydepHOro pacTsopa, HArpeBawT OO0 KUIICHUS U KUIISTIT
1—2 MuH.

PacTBop oxumaxnmaror, npudanigioT 0,1 ©r tHIUKaATOpa KCWICHOJIOBOTO OPAHXKEBOTO U TUTPVIOT N30bI-
TOK TPWIOHA b pacTBOpOM YKCYCHOKMCIIOTO IIMHKA A0 IIEPeX0oaa KeJITON OKPACKM PACTBOPA B MAJIMHOBYIO.

OIHOBPEMEHHO ITPOBOIAT KOHTPOJIbHBIN OIIBIT.

7.1.2.2 OnpelesieHrue MacCOBOM J0JIM OKCUIA AJIOMUHUSI U3 OTACIIBHON HABECKU

(0,5 T >MaIM IOMEIIAIOT B IUIATUHOBYIO YAILIKY, IIPpWIMBaOT 15—20 cM’ cepHOM KUCIOTHI, PA30aBIIeH-
Hou 1:4, 10—135 cm’® proprucTOBOTOPOIHOU KUCIOTEI. PAacTBOP BBIIIAPUBAIOT JOCYXAa 1 OCTOPOXHO IIPOKAIU-

BarOT B My(peIbHOM 11e9n 11pu Temiieparype 750—900 °C B teueHne 5—7 MuH. OCTaTOK B YaIlIKe CIUIABISIIOT C
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3—5 I' IUPOCEPHOKUCIIOrO KU IIPU ATOM Xe TeMIleparype IO II0JIVUeHUd IIpo3padyHoro 1wiasa. llocie
OXJIAKIEHUS TUIAB PACTBOPSIOT B TOPSIUEN BoIe ¢ podarieHueM 15—20 cM’ consgHON KUCIoThel. PacTtBOp 13
YAIIIKU IIEPEHOCAT B CTaKaH BMeCTUMOCTBIO 400 cM’, 0OMBIBAIOT YalIKy 2—3 pas3a ropssdeii BOIOUN, IIPUCOESIM -
Hs1 S IIPOMBIBHBIE BOABLI K OCHOBHOMY PACTBOPY. CTaKaH BLIACPXKUBAIOT HA IUIATE IIPU YMEPEHHOM HArpeBaAHUU
IO TIOJIVUEHUS IIPO3PAYHOI0 PAacTBOPA, VIIAPUBAIOT, €CIIM HYXXKHO, 10 obobema 120—150 cMm’, oxuraxmaror,
IIPWJIMBAIOT 2 CM’ pacTBOPA KeJIe30aMMOHUNHBIX KBACLIOB I KApOOHIWIBHOIO Xeile3a. PacTBOp HEUTPAIIU3YIOT
aMMMAKOM IO HAa4ajla BBIIIAACHMS B OCAIOK I'MIPOKCUIOB XKejle3a, AIIOMUHNS, TUTAHA, HarpeBaroT 10 70—380
"C, mpwuBawT 20 cM®  ypoOTpOIIMHA U OCTABISIIOT CTOSATH B TEIUIOM MecTe Ha 10—15 MuH.

Ocamox THAPOKCUIOB OTPWIBTPOBBIBAIOT HA (PIILTP CPEIHEN IUIOTHOCTHU U, HE IIPOMBbBIBAs, PACTBOPS -
10T B 20—25 cM’ ropsdeil COJISHOM KUCIIOTHI, pa3daBieHHON 1:1, codbupasd pacTBOp B TOT X€ CTAaKaH, B
KOTOPOM IIPOBOIWIIN ocaxueHue. /lamee aHaams3 BeayT, Kak yKasaHo B 7.1.2.1, HaunHag co cioB «OUiIbTp
IIPOMBIBAIOT». OTHOBPEMEHHO IIPOBOIST KOHTPOJIbHBIN OIIDIT.

7.1.3 ObpaboTKa pe3yIbTATOB

MaccoByio noi1o okeuaa anoMuHus X, 7%, BBIMUCIIAIOT 110 hopMyJie

Vi, -V, K) C V; 100
V, m ’ (16)

rae V, — obbeM pacTBOpa TPUIOHA b, B3ITBIN ¢ M30BITKOM, CM”;

V, — 00beM pacTBOpa YKCYCHOKHCIIOIO LIMHKA, U3PACXOJOBAHHBIM Ha TUTPOBaHME M30bITKA TPUJIOHA
b, cMm’;

K — cooTHOLIEHNE MEXAY PAaCTBOPAMU TPWJIOHA b 1 YKCYCHOKUCIIOrO LIMHKA;

C — MaccoBasg KOHLIEHTpAlMd pacTBopa TpwwiIoHa b 1o okcuay amoMuHuA, T/CM’;

V., — obmmuii o0beM pacTBOpa IIPOOBI, CM”;

4

V, — 00beM aIMKBOTHOM YacTu QuiIbTpaTa, CM;
m — MAacca HaBECKU SMau, I.
Ecim gacTh obiero oobemMa pacTBopa IIPOObI UCIIOIB30BAJIACH I METOAA ATOMHON abCcopOIun, TO

MACCOBYIO JOJII0 OKCUIA AIIOMUHNA X, %0, BBIYUCIAIOT 110 (hopMyJie

X, =

vV, -V, K)C V, IOO‘VG
Vy m Vs 2

X = (17)

e V, V,, K, C, V,, V., m — cm. popmyny (16);
V. — 00beM pacTBOpa, U3 KOTOPOTO B3ATA AJIMKBOTHASA YacThb UIH aHAJINA3A, CM”,
V. — 00beM OCHOBHOTO (huibTpara, B3ATOTO LIS OIIPENEIEHU OKCUIA AIIOMUHUSA, CM”.
3 pesynbrara aHaum3a X, BBIYMTAIOT PE3YJILTAT KOHTPOJILHOTO OIIBITA X, PACCYUTAHHBIA 110 TEM XK€
(popmynam.
OxoHYaTeIbHBIN pe3yabTaT aHaiams3a X, %:

X=X —X_ (18)

PacxoxieH1s pe3yIIbTaTOB I1apajUIeIbHBIX OIIPEACIICHUN HE JO/KHDBI IIPEBLINIATL 3HAYCHUN, YKA3aH -
HbIX B Tabsumie 1.

7.2 ®oToOMETPHIECKHUA METO]

MeTo OCHOBAH Ha OOpPA30BAHUU OKPALLIEHHOI'O B KPACHBIM LIBET KOMIUIEKCHOTO COCIUHEHUI AJII0-
MUHHUS ¢ amioMuHoHOoM Iipu pH 4.5—4,6 1 n3sMepeHnn OIITUYECKOW IDIOTHOCTH pacTBopa. Mermaroiee
BJIIMSTHUE XKeEJIE3a YCTPAHSIIOT ¢ IIOMOIIBIO TUAPOKCUAA HATPUA U ACKOPOMHOBOUN KUCIIOTHI, JUAIIA30H OIIPE-
nejIsieMbIX MACCOBBIX HoJer okcuna amoMuansg — 1% — 12 %.

7.2.1 Arnmaparypa, peakTUBbBI 1 PACTBOPDI

MO OTOKOJIOPUMETP WIHU CIIEKTPOPOTOMETD.

KBac1el xxene3o0aMMOHUMHEBIE (4], pacTBOP ¢ MaccoBOM KoHIeHTpanmen xenesa 0,01 r/cm’ mo 7.1.1.

XKeneszo xapooHmibHOE |2], pactBOp MaccoBon KoHueHTpaunu 0,01 r/cm’ o 7.1.1.

Hatpusa ruapokcun rmo I'OCT 4328, 30 %-ubiii 1 5 %-HbII pacTBOPHL.

Kucsiora congradg mo 1'OCT 3118, pasoasiennag 1:1.

AJITOMMHOH, pacTtBop 1 r/aM’: 1 T alroMMHOHA ITOMEIIAIOT B CTAKAH BMECTUMOCTHIO 200 cM® 1 pacTBO-
psaroT B S0—70 cM’® BoAbI IIpU KUIITYEHNU B TeUeHUE 5 MUH. PacTBOp oxiraxnaroT, (PUiIbTPYIOT U Pa30aBIIs -
0T IPEABAPUTEIBLHO IIPOKUIITUYEHHON BOJOM 10 1 AM° B MepHOU KOIbe.

POenondranend (magukarop) [3], 0,1 %-Hbli CIIMPTOBLIN PacTBOD.

Harpuint ykcycHoxkuciabi 3-BogHbin 110 1 OCT 199.
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Bbydepnsbiit pactsop (pH 4,5—4.,6): 115 r ykeycHOKUCII0r0 HaTpus pactBopsioT B 600 ¢cM? BOMIbI, pacTBOp
(prIsTpyIOT, IIpUbaBIIAoT 70—75 ¢M’ comaHOM KMCIIOTRI (1:1), pa3daBiIgioT IPOKUITYEHHON BOOOW B MEPHOM
KoJI0e no 1 M’ 1 repeMeImBaroT.

Kuciaora ackopbuHoBasd, BogHbBIN pacTBop 20 r/cM’, CBEXENIPUTOTOBICHHBIN.

CTaHmapTHBIA PacTBOP € MAcCOBOM KOoHLeHTpauuen amomuHug 0,1 mr/cm’: 10 M’ ctaHmapTHOTO
pactBopa 1o 7.1.1 momemamT B MEpHYIO KOO0y BMecTUMOCTBIO 100 cM’, moimBamOT JO0 METKU BOOOU,
[IEPEMEILINBALOT.

7.2.2 1lpoBeneHune aHam3a

AJIMKBOTHVIO 4aCThb IIEJIOYHOI'O pacTBOpa, IojaydeHHoro 1o 7.1.2.1 wim 7.1.2.2, paBHyio 25, 10 win
5 cM® 1ipu comepxaHuu okcuaa amoMuHng 1—3, 3—6 1 6—12 % cooTBETCTBEHHO, IIOMENIAIOT B MEPHYIO
KoJIOy BMecTUMOCTBIO 100 cM?, mpmuBaioT 1o MeTK 5 %-HbII pacTBOpP TUAPOKCUIA HATPUL, TIepeMeIlI-
BalOT. AJIMKBOTHYIO 4aCTh Pa30aBICEHHOTO IMIEJTOYHOTO pacTBOpa (B COOTBETCTBUU € TAOJIMIIEN 2) ITOMEIA-
IOT B KOHUYECKYIO KOJIOY BMeCcTUMOCTBIO 100 cM?, mpubasigioT 2—3 Katumd ngaukaropa gpenoadraaenna,
HEUTPATINIYIOT COJITHOM KUCIOTON (1:1) Mo MCYe3HOBEHMI OKPACKU, IIPHUOABIILIOT 2 ¢CM® pacTBOpa acKop-
OMHOBOMN KMCJIOTBL U OCTABJISIOT HA 5—7 MUH.

Tadbanuima 2

MaccoBast oS OKCHIA Hagecka, T Cxema pa3BelcHUA O0beM aJTMKBOTHOM Macca anioMUHUA B
ATIOMUHIS, % pPOGHI JACTH, CMS aJINKBOTHOM 9acTH
pPacTBOpa, MT
1—1,5 0,5 0,5—25 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 0,5—5 5 0,015—0,030
250 - 100

3ateMm npwinBaioT 20 cMm® OydhepHOTO pacTBOpa U 4 ¢M’ pacTBOpa AJIIOMUHOHA IIPU IIEPEMEILINBAHNN.
PacTBOp IIepeHOCAT B MEPHVIO KOJIOY BMeCTUMOCTBIO 100 cM’, JOIMBAIOT 10 METKU BOJOM, IIepEeMEIIBAIOT.
OOHOBPEMEHHO ITPOBOAIT KOHTPOJBLHBIN OIILIT. Yepes 1 4 M3MepsIoT OITUYECKYIO IDIOTHOCTD PacTBOPA IIPU
A = 530 HM. B xauecTBe pacTBOpa CPpAaBHEHUSA IIPUMEHIIOT BOMLY.

W3 1rmojydeHHBIX 3HAYCHUN OIITUYECKOM IUIOTHOCTU PACTBOPA IIPOOBI BEIMUTAIOT 3HAUYCHUE OIITUUEC-
KOM IDIOTHOCTU PACTBOPA KOHTPOJIBHOTO OIIbITA U 110 TPALYUPOBOYHOMY I'pa(prKy HAXOLIT MACCY aJIIOMU-
HUS

7.2.3 IlocTpoeHue rpaayupoOBOYHOTO Irpadpuka

B mepnble ko168l BMecTUMOCTBIO 100 cM® BHOCAT 2; 4; 6; 8; 10 cM® cTanmapTHOTrO pacTBOPa aJTIOMU-
Hus, 9yTo cooTBeTcTBYET (.20; 0,40; 0,60; 0.80; 1,00 Mr adoMUHUYI; e€lle OTHY KO0y HCIIOIB3YIOT IS
IIPOBEACHUS KOHTPOJILHOI'O OIIbITA.

Bo Bce KOJIOBI IPWIMBAIOT 110 2 CM° PACTBOPA XKeEJIE€30aMMOHUWHBIX KBACLIOB WJIM KAapOOHWIBHOTO
KeJle3a M gajiee IOCTYIIAT, Kak yka3zaHo B 7.1.2.1, HauuHa4 €O CII0B «TOHKOM CTPpyer». AJINKBOTHVIO YaCTh
messouHoro pactrsopa 10 cm?® momMeraroT B KoJIoOy BMecTUMOCTBIO 100 cM?, ipubasisgor 1—2 xarumm peHoII-
(prasterHa 1 IPOBOOAT aHAIN3, KAaK yKa3aHo B 7.2.2.

[1o n3smMepeHHBIM 3HAYEHUSM OIITUYECKON IUIOTHOCTU CTAHIAPTHBIX PACTBOPOB, 34 BHIYETOM 3HAYEC-
HUS OIITUYECKOM IUIOTHOCTU PACTBOPA KOHTPOJIBHOTO OIIbITA, 1 COOTBETCTBYIOIIIMM UM MacCaM AJIIOMUHUS
CTPOST I'PALyUPOBOYHBIN Ipadpuk.

7.2.4 ObpaboTKa pe3yJIbTATOB
MaccoByo goao okcuia amoMUHUS B aMau X, %, BEMUCIIIOT 110 OPMYIIE

my V; 1,8894-100
X=—- , (19)

mV,

e m, — Macca allOMUHMS, HAMAEHHAS 110 TPagiyupOBOYHOMY I'PABUKY, T;

V. — 00beM aIMKBOTHOM 4acTu, M,

105 16



I'oCT P 51755—2001

1,8894 — xoa(dpPpuLeHT 11IepecdeTa ATIOMUHNS Ha OKCUIL AJITFOMUHUS;
m — Macca HaBeCKU SMAaJH, T;
V, — obmmit o6beM pacTBopa IIpOOBI, CM”.
PacxoxXxneHus pe3yabTaToB IapajUIeJIbHBIX OIIPEASICHN He DO/DKHBI IIPEBLIIIATh 3HAYCHUN, YKA3aH -
HbIX B Tabiuue 1.

8 DoToMeTpHUECKHI METO onpeaeieHus coaepxKanus okcuaa dgocdopa (V)

MeTon 0oCHOBAH Ha peakiiy o0pa30oBaHUS XeITon PochOpHOMOINOIECHOBON TeTEPOITOIUKUCIIOTHI C
[TOCICAVIOIINM BOCCTAHOBIICHUEM €€ B COJIHOKUCIION CPElle MOHAMU ABYXBAJIECHTHOI'O KEJIe3a B IIPUCYT-
CTBUU TUOMOUYEBUHDBI U CEPHOKUCION MEIU 1O KOMIUIEKCHOTO COCIUHEHM, OKPALLIECHHOI'O B CUHUM 11BET,
C IIOCJIEAYIOIIIUM U3MEPEHUEM OIITUYECKOU IUIOTHOCTU pacTBopa. KoMILIEKC yCTOMYUB B TeueHUue 30 MUH.
JlnaraszoH onpeleIsieMbIX MAacCOBBIX HoJer okcuma dochopa — 1 % — 5 %.

8.1 Anmaparypa, peaKkTHuBbl U PACTBOPLI

MDOTOKOJIOPUMETD WIN CIIEKTPOPOTOMETD.

KBac1iel xesre30aMMOHUMMHBIE 4], pacTBOp ¢ MaccoBoMr KOHLUeHTpauyen xKenesa 0,025 r/cm’ o 7.1.1.

Ammvuaxk BoaHbId 1o ['OCT 3760 n paszoasieHHbIn 1:1.

Kuciora cepnas rmo 1 OCT 4204, paszbasieHHaqa 1:4.

Kuciaora ¢propucroBomopomHag (turasukonad) mmo 1'OCT 10484.

Kammn mapocepHoxkuciabi 1o 1OCT 7172.

Mens (I1) ceprnokuciaag S-sognag 1mo 'OCT 4165, pactBop 10 r/mm’.

TuomoueBuna 1o I'OCT 6344, pactBop 80 r/mm’.

BoccranoBuresibHag cMech: cmemuBaoT 150 cm?® pacTtBopa cepHokucion meau 1 700 cMm® pacTtBopa
TUOMOUEBUHEI. [lociie orctanBanusg B TeueHUe 24 94 cMech (PMIIBTPYIOT, OCATOK OTOPACHIBAIOT.

AmmoHun moaubaeHoBoxkuciabiii 1o 'OCT 3765, pactBop 50 r/mm’.

Kamuit pochoprokuciapil oggozamMeineHHBIN 110 ['OCT 4198. CranmapTHBIN pacTBOp A ¢ MacCOBOU
KOoHLIeHTpa1uen pocdopa 0,1 mr/cm’: 0,4393 T ogHO3aMEIIIEHHOTO POCHPOPHOKMCIOTO KAJIMS, BBICYIIICH-
Horo 1pu Temireparype 105—110 "C, moMmemaroT B MEPHYIO KOJIOY BMECTUMOCTBIO 1 OAM’, pacTBOPSIOT B
100 cM’ BoObl, JOJIMBAKOT BOAON IO METKHU, IIepeMelnnBaroT. PactBop b ¢ MaccoBoil KoHIeHTpanuen gpoc-
dopa 0,01 mr/cm’: 10 cM’ cTaHmapTHOTO pacTBOpa A IIOMEIIAIOT B MEPHYIO KO0y BMeCTUMOCTBIO 100 cMm’,
NOJINBAIOT 1O METKU, II€PEMEIINBAIOT.

8.2 IIpoBenenne aHaiu3a

8.2.1 B xon0y BmMecTuMocThIO 100 cM’ 0TOMPAIOT AJIMKBOTHYIO YaCTh IIEJIOYHOTO PuiabTpara 1mo 7.1.2
B cOOTBeTCTBUU ¢ Tabiaunei 3 win 50 cm® upu maccoBoit goie okcuaa docdopa (V) or 0,5 % mo 2,5 % u
25 cM® 11pu MaccoBoll moie oT 2,5 % mo 5 % pacrBopa 1o 4.3.2.

Taoaxumimra 3

Maccosaga mois okcuaa AJIMKBOTHA4 9aCTh IIECITOYHOTO KonngectBo okcupa dpocdopa (V) B
dbocdopa (V), % (puasTpara, cMm? AJINKBOTHOU YAaCTH, MT
Or 0,1 ngo 0,3 BxIIOU. 25 0,05—0,15
Cp.0,3 » 06  » 10 0,07—0,15
> 06 » 1.5  » 5 0,07—0,15
> 1.5 » 3,0  » 2.5 0.07—0,15
> 3.0 » 5.0  » 1,0 0,06—0,12

[TpmmBaroT 2 cM’ pacTBopa XeJjle30aMMOHUIMHBIX KBacloB, 20—25 ¢cM’ BoAbl M1 aMMHAaK IO Hadajla
00pa30BaHUI YCTOMUYMBOI'O OCAalKa T'MAPOKCHUAA Xeje3a, KOTOPbINM Cpa3y pPAaCcTBOPSIOT B MUHUMAJIbHOM
KOJIMYECTBE COSTHOM KUCIOTHI (1:1), TIprbOaBisad ee 10 KAIUIsIM M KaXIbIM pa3 TIHATEILHO IIEPEMEITNBASI
PACTBOD, 3aTeM JODABIISIOT 2 CM® 5TOM Xe€ KMCIIOTHI B U30BITOK. K ITOJIYUEHHOMY PAacTBOPY IIPWIMBAIOT
10 cM’ BOCCTAHOBUTEIBHON CMECH, IIEPEMEINBAIOT, Yyepe3 5 MUH Jo0aBisaioT 10 cM® COIITHONM KMCIIOTHI
(1:1), 3aTeM T10 KAILTAM IIPU IIEPEMEIIMBAHUY IIPWINBAIOT 8 CM° PACTBOPA MOIUOICHOBOKMCIOTO AaMMOHHUS
1 IIPOJOIKAIOT IIepeMEIIMBAHNE B TeueHe 1 MUH; pa30aBisaioT Boaou no oobeMma 100 cM’ U riepeMeIn-
BaloT.

Yepes 15—20 MUH U3MEPSIOT OIITUYECKYIO IIOTHOCTH PACTBOPA II0 OTHOILIEHUIO K PACTBOPY KOHT-
POJIBHOT'O OIIBITA B KIOBeTe TOJIIMIMHON cjiosg 50 MM nipu A = 650 HM.
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Maccy iarnoxkucu pocdopa HaxoosT 110 IPaLyUPOBOYHOMY I'padpuky.

3.2.2 OnpenesieHne MaccoBOM oM okcuaa gocdopa (V) U3 OTICIBHON HABECKU

0,5 T aMaiM pacTBOpAIOT B InIaTMHOBOM Yamke B 10—15 cM® cepnon xuciotel (1:4) m 7—10 cm’
(pTOPHUCTOBOTOPOIHON KMCIIOTHI IIPU HAIPEBAHWM, BbIIIAPUBAIOT IOCYXA U CIUIABIISIOT B My(deire ipu 800 °C
C MMPOCEPHOKMCIBIM KajieM (3—3 T) J0 IIOJIYYEHM IIPO3padHoro 1wiasa. 11aB BeilIeiadynBaloT B TOpIYEH
Boze ¢ gooasieHueM 10—20 cm’ COIIIHON KUCIIOTHI.

PacTBOp OXxi1axmaroT, IIEPEHOCIT B MEPHVIO KOJIOY BMeCTUMOCTBIO 250 ¢M’, mOJIMBarOT BOAOU IO
METKH, (PUWIBTPYIOT, €CJIIU PACTBOP MYTHBIN.

AJIMKBOTHVIO YaCTb pPACTBOpA B COOTBETCTBUU € Tabiauuen 3 OTOMPAIOT B KOJIOY BMECTUMOCTBIO
100 cM?® n mpoBoaaT ananu3s 110 8.2.1, HaynHAag co cIoB «lIpmimBaior 2 cMm?® XKejle30aMMOHUITHBIX KBACLIOB.

8.3 IlocTpoenue rpaaynpoBo4YHOro rpaguka

B nrecte MepHBIX KOJIO BMecTUMOCTBIO 100 cM’ rmoMemamT 110 2 ¢M’ XeJIe30aMMOHUIMHBIX KBACLIOB,
2 cM’ comsaHoM KuciaoThl (1:1), m3 6roperku 1,0; 3,0; 5,0; 7,0; 1 9,0 cM’ ctanpapTHOro pacrteopa b ¢pocdo-
pa, uro coorBercTByeT (0,01; 0,03: 0,05; 0,07 1 0,09 Mmr dpocdopa. Lllectasg xoiada ciayXuT WIS IIPOBEIACHUS
KOHTPOJIBHOTO OIIBITA IPALYUPOBOUYHOTO T'paduka.

Jlastee IIpOBOIAT aHAINU3 110 8.2.1, HAUMHAY CO CJI0B «aMMHMAaK IO Hadasla 0opa30BaHUS YCTOMUYMBOTO
OCaIKa».

[1o m3MepeHHBIM 3HAYEHUSAM OIITUYECKON ILUIOTHOCTU PACTBOPOB U COOTBETCTBYIOIIMM MM MaccaM
docdopa cTpodaT rpanyupOBOUYHBIN I'padpuk.

8.4 O0paboTKa pe3yabTaToB

Maccosywo gpoimo okcuga dpocdopa (V) B smanm X, %, BIMUCIISIOT 110 (hopmylie

my, V, 2,2914 100
X="—"— , (20)

m v,

rae m, — Macca ¢ocdopa, HallleHHas 110 IpaayupoBOYHOMY IpaduKy, T;
V. — 00beM aTMKBOTHOHM YacTHU ILIEJIOYHOrO (hUIbTpara, cMm’;

2,2914 — xoadppunueHT nepecuera Ha okcu dpocdopa;
M — Macca HaBeCKU SMaJd, T;

V, — obmmit o0beM pacTBopa IpoodLI, CM-.

PacxoxXeHus pe3yabTaToB IapajbIeIbHbBIX OIIPEIEIeHUN He JOKHBI IIPEBLIIIATh 3HAUEHUN, YKA3aH -

HLIX B Tadbaule 1.

9 Metoapl onpeaenenus coaepkanus okcuaa xesnesa (111)

9.1 ®oToMeTpHIECKHIT METOX

MeTon oCHOBAH Ha OOpa30BaHMM B aMMHUAYHOMN Cpelec OKPAILIECHHOI0 KOMIDUIEKCHOTO COSHMHEHUS
TpUCYIIbPOcCaTINLIMIIaTA Xejle3a 1 U3MEPEHNNU ONITUYECKON IDIOTHOCTU OKPALIeHHOTO pacTBopa. Juarazon
OlIpeIesITeMbIX MAacCOBBIX Hojel okcnua xkeneza — 0,5 % — 7 %.

9.1.1 Aumaparypa, peakTUBbI, PACTBOPLI

MO OTOKOJIOPUMETP WIHN CIIEKTPOPOTOMETD.

Ammuaxk BoaHbl 1o ['OCT 3760.

Kamun mupoceproxkucianeia 1o 1 OCT 7172,

Kuciiora cosisgaasg o 1 OCT 3118.

Kuciora cepHag 1o 1 OCT 4204 u paszdasiernHasd 1:4.

Kuciaora 2-sBogHaga cyinbdocamuinionad 1mo 1'OCT 4478, pactBop 100 r/mve.

Kuciaora azoraag o ['OCT 4461 u paszbasinenHasa 1:3.

Kuciaora BunHag, pactop 200 r/mv’.

Kuciaora ¢propucrosomopomHag (1wraBukonag) o 1'OCT 10484.

Keiie30 xapOOHWIbHOE (2], craHmapTHBIM pPAcTBOP A € MAacCOBOM KOHIICHTpallMeUd XKejes3a
0,1 mr/cm’: 0,1000 r kapOOHMIIBEHOTO XKee3a pacTBOPAIOT B S0 cM? a30THOM KMCIOTHI (1:3), pacTBOp Harpe-
BalOT O IIPEKpAIleHNS BBIICJICHUS OKUCIOB a3oTa. llocie oxiraxXmeHus pacTBOpP IIEPEHOCAT B MEPHVIO
KOJIOY BMECTUMOCTBIO 1 IM’, DOJIMBAIOT 4O METKU BOIOU U IIePEMEIINBAIOT.

CranpapTHbIi pacTBOp b ¢ MaccoBoll KoHuUeHTpauuen keinesa 0,1 mr/cm’: 10 cM® cTtaHmapTHOTO
pacTBopa A IIOMEIIAIT B MEPHVYIO KOJIOY BMeCTUMOCTBRIO 100 cM’, TOIMBAIOT 4O METKH BOLON U IIEPEME-
[T BAIOT.
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9.1.2 IIpoBeneHe aHajams3a

Hagpecky 0,1 T asManm noMemarmT B IDIATUHOBYIO YalIKy, IIpuwinBarT 10 cMm’ cepHout KucaoTsl (1:4) n
5 cM® pTOpUCTOBOTOPOOTHON KUCIOTHI. BhIIIapMBaroT OO IIOSBICHUS I1apOB CEPHOM KUCIOTHI, OXJIaXIatoT,
OOMBIBAIOT CTECHKH YAaIlIK1 BOJOM, PACTBOP BBIIIAPUBAIOT HOCYyXA. CyXOM OCTATOK CIUIABIISLIOT C 2 T IIUPOCEP-
HOKMCIIOTO Kajaus, IOJIYJYEHHBIN TUIAB BbIIEHaunuBaoT B 20 ¢cM’ cepHOM KUCIOThI (1:4) 1IpM yMEpEeHHOM
HarpeBaHu. lloydeHHBIN pacTBOpP IIEPEHOCIT B MEPHYIO KO0y BMecTUMOCTBIO 100 cM’, pa3baBisioT
BOIOU 0 METKM, IIEPEMEIIINBAIOT.

AJTMKBOTHYIO 4acTb pacTBopa 25 ¢M’ IIpM MaccOBOM Jojie okcuua Xxeiesza 10 1,5 %, 10 cm?® nipn
MacCOBOM IoJie okcuma xeiaes3a ot 1,5 % mo 3 %, 5 cM® ipu maccoBo# nojie okcuma Xkeie3a oT 3 % mo 7 %
[IOMEINAIOT B MEPHYIO KOOy BMecTUMOCTBIO 100 cM’, mpwimBaroT 25 ¢M’ pacTBopa BUHHON KHCIIOTHI,
15—20 cM’ cysippocammuIMIoOBON KMUCJIOTBI, HEUTPAIN3YIOT AMMUAKOM OO ITOSBICHUS YCTOMYMBOU XKEJITOM
OKpACKH, 3aTeM J00aBJISIOT 5 ¢M’ aMMHaKa B U30BITOK. PacTBOp HOJIMBAIOT O METKU BOIOM U IIePEMEILIH -
BaroT. OJHOBPEMEHHO IIPOBOIAT KOHTPOJIbHBINU OIIBIT. OIITUYECKYIO IDIOTHOCTD IIOJIYIYECHHOI'O PACTBOPA N3-
MEPSIOT Ha crieKTpodoToMeTpe WIN (POTOKOJIOPUMETPE IIPU IJIMHE BOJIHBI 420—43(0 HM B KIOBeTe TOJIILH-
HOM IIOIJIOINAIONIETO C104d 20 CM, UCIIONb3Yd B KAYECTBE PACTBOPA CPABHEHMSA BO/Y, BBIYUTAIOT OIITUYEC-
KVIO IULIOTHOCTD PACTBOPA KOHTPOJIBHOTO OIIbITA. Maccy XeJjie3a HaxoIaT 110 TPaLyupoOBOYHOMY IpadpuKy.

9.1.3 IlocTpoeHue rpagynpoBOYHOTO Irpadpiika

JUTS TOCTpOeHUS TPpaIyupoOBOYHOIrO rpadka B MepHBIE KOJIOBI BMeCTUMOCTRIO 100 cM® mpuiImMBaroT
rociaenoBareabHo S, 10, 15, 20, 25, 30 ¢cM’ cranmapTHOTro pacTBOpa Xejiae3a (pacTBop b), 4TO COOTBET-
creyer 0,05; 0,10; 0,15; 0,20; 0,25; 0,30 Mr Xejesza, elle OAHY KOJIOY UCIIOJIL3VIOT HJIId KOHTPOJILHOIO
oIbITa. B Kaxnyro Koady IIpriInBaoT 110 2 CM° pacTBoOpa BUHHOM KUCIIOTHI, 15—20 cM’ pacTBOpa cyibgoca-
JIMLIWJIOBOM KMCJIOTBI, aMMMaK OO IIepexofia OKPACKM pacTBOpa B KEJITHIA LBET U B U3OBITOK — S5 cM’.
PacTBOpPBI B KOJIOAX AOJIMBAIOT BOJOM O METKM U IIEPEeMEIIMBAIOT. ONTUYCCKYIO IDIOTHOCTH PACTBOPOB
N3MEPSIOT, Kak yKaszaHo B 9.1.2. 110 3HaYeHUIM OIITUYECKON ILIOTHOCTU PACTBOPOB, 34 BHIUETOM OIITHYEC-
KOM IUIOTHOCTH PACTBOPA KOHTPOJILHOTO OIIbITA ¥ COOTBETCTBYIOILIMM MM MAaccaM XKeJie3a, CTPOST I'pally-
MPOBOYHBIN I'padpuK.

9.1.4 OOpaboTKka pe3yiIbTaToB

Maccosywo noaw oxkcuua xkeinesa (II1) X, %, Beruucisgwor no dopMmysie

m, vV, 1,4298 - 100
X=—— , (21)

mV;

rae m, — Macca ¢ocdopa, HallleHHas 110 IpaayupoBOYHOMY IpaduKy, T;
V, — obmuil o6beM pacTBopa IIpodLI, CM’;
1,4298 — xoa(dPpuimeHT nepecyera Ha okcu xeiesa (111);
M — Macca HaBECKU SMAaJH, T;
V., — 00beM aJlMKBOTHOM YacTH PacTBOpPaA, CM-.
PacxoxumeHHs pe3yIbTaToB IapajUIeIbHBIX OIIPEACIICHUI He JOIKHBI IIPEBBIIIATDE 3HAUCHUN, YKAa3aH-
HbIX B Tabsuie 1.
9.2 TuTpumeTpuUecKuii METO/L
MeTon 0CHOBAaH Ha BOCCTAHOBIICHUH TPEXBAJIEHTHOTI'O XKeJIe3a PACTBOPOM XIIOPHUCTOrO OJIOBA IO ABYX-
BaJICHTHOI'O Y TUTPOBAHUMN IIOCIECOHETO PACTBOPOM IBYXPOMOBOKMCIIOIO KNS B IIPUCYTCTBUUA UHIU -
KaTopa mnpeHWIaMUHCYIb(poHaTa HaTpus. duamasoH olpeneiIsseMbIX MaCCOBBIX JOJIEU OKCHUIA KejIe3a —
2% — 7 %.
9.2.1 PeakTuBbl, pacTBOPELI
Kamun mupoceproxkucianeia 1o 1 OCT 7172,
Kucinora azornasg mo 'OCT 4461.
Kuciora cepnag nmo 1'OCT 4204, pazbasineHHas 1:4.
Kuciora congrada mmo 1'OCT 3118, pasoasiennaga 1:1.
Kesie30 kapoboHMIbHOE |2].
Kuciaora ¢propucroBomopomHag (1uraBukonad) mo 1'OCT 10484.
OnoBo aByxiopucroe, pactpop 100 r/mv’. 100 T IBYyXIIOpHUCTOrO 0JI0Ba pacTBOPSIOT B 250 cM’ COJIA-
HOM KMCJIOTBI IIPYW HArpeBaHUU. PacTBOp OXJIaXXOIaroT, IIEPEBOISIT B MEPHYIO KOJIOY BMECTUMOCTBIO 1 IM°,
IIOJINBAIOT O METKM BOOOHN U IIEPEMEIINBAIOT.
PTyTh x010pHast, BOTHBIN pacTBOp 60 I/mM°.
HudpeHmnamMma-4 Cyab(pOKUCIOTH HaTpMUeBad Coyb (AM(pEeHMIAMUHCYIbPOHAT HATPU), UTHANKATOD,
BOIOHEBIN pacTtBOp 20 r/nv°: 2 T mudeHmIaMmuHCyIbgpoHaTa HaTpus pactBopsatoT B 100 cM’ BoaEbI.
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Kanun asyxpomoBoxuciabii 110 [ OCT 4220, pactBopbl A 1 b.

CraHmapTHBIA pacTBOpP A MAacCOBOM KOHIeHTpauuu 1no okcuay xenesza (,008573 r/cm’: 5,2645 1
IBYXPOMOBOKHUCIIOIO Kajns, BbICYILIEHHOTO IIpy 180—200 "C mo IoCTOSHHON MACChl, IIOMEINAKOT B CTAKaH
BMecTUMOCTBIO 30 cM’ U pacTtBOps1oT B 100 cM’ Bombl. PacTBOp IIepeinBaIOT B MEPHVYIO KOJIOY BMECTUMOC-
TbIO 1 AM?, JOBOIAT BOOOU O METKU U IIEPEMEIINBAIOT.

CraHpgapTHBIM pacTBOp b MaccoBOi KOHIIeHTpaunu 110 okcuay xeiaesa 0,001715 r/cm?®: 200 e’ pa-

CTBOpa A IIOMEILIAIT B MEPHVYIO KOJIOY BMECTUMOCTBIO 1 IM?, pa30aBiIsIOT 4O METKHU BOOOW U IIEPEMEIU-
BaloT.

9.2.2 IIpoBeneHue aHaIM3a

Hasecky sMmaimi 1 r moMeInarmT B IDIATUHOBYIO YAIlIKy, CMadyuBaloT BOJOM, IIPWINBAIOT 15 cM’ cepHON
KUCITOTHI (1:4), 5—7 ¢cM’ PTOPUCTOBOIOPOIHON KUCIOTHI M BbIAPUBAIOT Jocyxa. Coln pacTBOPSIOT B
20—25 cM’ corgaon kuceaoThl (1:1) mpym HarpeBaHM. PacTBOP KOJIMYECTBEHHO TIEPEBOJAT B KOJIOY BMECTH -
MOCTBhIO 250—300 cMm’. Eciim marepmnasl He pacTBOPWICS IIOJHOCTBIO, COAEPXKMMOE IUIATUHOBOW YalllKU
repeHocdaT Ha GmiapTp cpeaHe rotHocTh. Ocagok Ha (puiabTpe IPOMBIBAIOT 5—6 pa3 ropsgdeil BOIOMH.
PuIbTpaT COOMPAIOT B KOHUYECKYIO KOJIOY BMECTUMOCTBHIO 250 ¢M’ M COXpaHsStOT (OCHOBHOM PAacTBOD).
DuiILTp ¢ OcaIKoOM ITOMEIIAIOT B IUIATUHOBLINA THUTEIb, O30JISIOT, IIPOKAIMUBAIOT IIpU TeMIiepatype 600—
700 "C. Ocamox CIDIABILIOT ¢ ITUPOCEPHOKMUCIBIM KajUeM, ITOCJIE OXJIAXICHMS IUIAB BBIIIEIAYMBAIOT U
[IOJIYYCHHBI PACTBOP IIPUCOCIUHSAIOT K OCHOBHOMY pPacTBOpPY. PacTBOp HArpeBamwT MO TEMIIEPATYPhI
30—90 "C, 3areM I10 KaIUIgM IPWINBAIOT PACTBOD ABYXJIOPUCTOTO OJIOBA 0 00ECHBEYMBAHUA U B U30BITOK
1—2 xamm, mobasiarot 10 cm?® cepHO KUCITOTH (1:4), CTEHKM KOJIOBI OOMBIBAIOT BOAOM, PACTBOD OXJTAXK-
IawT, IIPWIMBAIOT 5 CM° pacTBOpa XJIOPHOM PTYTHU U IepeMelnuBaroT. Uepes 5 MuH npwimsaior S5 cm?
pacTBopa TU(PpeHIaMUIHCYIb(POHATA HATPUSI U TUTPYIOT PACTBOPOM JIBYXPOMOBOKUCIIOIO KA JO YCTOMN-

ynuBoi B TeueHue 10—20 ¢ TeMHO-(p10IeTOBON OKpacku pacTBopa. OMHOBPEMEHHO IIPOBOIIT KOHTPOJIbHBIN
OIIBIT.

9.2.3 ObpaboTKa pe3yjILbTaTOB
MaccosByro momo okcuaa xeiaesza X, %, BEIMUCISIOT 110 (popmyrie

-V C
i

X = 100, (22)

rae V, — obbeM pacTBopa ABYXPOMOBOKUCIIOTO KajIusl, U3PACXOMOBAHHBIN Ha TUTPOBAHNE OKCHIA JXKeJesa,
cM;

V; — 00BeEM PACTBOPA ABYXPOMOBOKHUCIIOIO KdAJIMA B KOHTPOJIbBHOM OIILITC, CM3;

(C — maccoBag KOHIICHTPAI WA PACTBOPA ABYXPOMOBOKHWCIIOTO KAJIWA 11O OKCUIAY 2KEJIE3d., T/ CM3;
M — HABCCKdA SMAJIN, T.

PacxoxneHus pe3yIbTaToOB IapajuIeIbHbIX OIIPEACICHUI HE JO/DKHBI IIPEBBIIIATD 3HAYCHUN, YKA3AH -
HLIX B Tabauie 1.

10 MeToapl onpeaeeHus: COAEPKAHUA TUOKCHAA THTAHA

10.1 PoToMeTpHUeCKi MeTO]

MeTon oCHOBaH Ha 00pa30BaHNU OKPAILIEHHOI'O B KEJITBIU 1IIBET YCTOMUYMBOI'O COSIUHEHMNS YEThIPEX-
BaJICHTHOI'O TUTAHA € AWMAHTUIIUPWIMETAHOM B PACTBOPE COJIIHOM KHWCIOTBI U M3MEPEHUN OITUYCCKOU
TUIOTHOCTHU pacTBopa. JAunamna3zoH olpenensseMbIX MacCOBBIX Hosel nuoxkcunga tTutana — 0,1 % — 4 %.

10.1.1 Anmaparypa, peakTUBbBI, PACTBOPDI

MO OTOKOJIOPUMETP WIHN CIIEKTPOPOTOMETD.

Kamun mupoceproxkucianeia 1o 1 OCT 7172,

Kucraora conmgnag mo I'OCT 3118 u pazbasnennad 1:1, m pactBop 1 monb/am°.

Kuciaora cepnaa 1o 1'OCT 4204 u pasbasiaennaga 1:1, 1:4, 1:10.

Kuciaora ¢propucrosomopomHag (1wraBukonag) o 1'OCT 10484.

Kuciaora ackopomHoBag [5], CBEXEIIPUTOTOBICHHBIN pacTBOop 100 r/0M°.

HuanTunupuiaMerad, pactsop S50 r/mv’: 50 T pmaHTUIIMpWIMeTaHa pacTBOpAoT B 700 ¢cM® coJIgHON
KMCJIOTBI KOHLIEHTPAIUU 1 MOJIb/IM°, GUIIBTPYIOT B MEPHYIO KOJIOY BMECTUMOCTBIO 1 IM° M TOBOIAT OOBEM
pacTBOpa COJITHOM KHUCIIOTOM 1 MOJIb/IM’ 1O METKH.

Jlnokcua TUTAHA, CTAHOAPTHBIA PacTBOP A € MACCOBOM KOHUEHTpALMEN MIUOKCHUAA TUTAHA
0,4 mr/cM’. HaBecky muoxcuaa turada (0,1000 r, mpeaBapuTEIbHO IIPOKAJICHHYIO B ILIATUHOBOM WM (pap-
doposom Turie 1pu 900 °C B TeueHne 40 MUH, ITIOMENIAIOT B IUIATUHOBBIN TUTEIb U cIuIaBiisitoT upu 700 °C
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C 2—3 I IIUPOCEPHOKUCIIOrO KA D0 ITOJIYYESHN IIPO3PAYHOTO IUIaBa.

Turesp ¢ TLIABOM OXJIAXIAIOT, IIOMEINAIOT B CTAKAH BMeCTUMOCTBIO 250 cM’, mpuiusarot 30—350 cm?
cepHoM KUCoTHhI (1:4). I1d mo1tHOTO paCTBOPEHMA IJIaBa CTAKAH BBIICPKMBAIOT HA TLUIATE IIPU YMEPEHHOM
HATrpPEBAHUU 10 IIOJIYYCHUS IIPO3PAYHOIrO pacTBopa. 1Ureiab yoajidioT U3 CTakaHa U OOMBIBAIOT €TI0 BOIAOM.
[TosrydeHHBIN pacTBOP IIEPEBOIAT B MEPHVYIO KOJIOY BMECTUMOCTBIO 230 ¢cM’, pa3baBiIsIOT 10 METKI CEPHOM
kuciaoron (1:10), mepememmBaroT.

CraHpapTHBIA pacTBop b ¢ MaccoBol KoHIeHTpaen juokcuaa turaHa (0,01 mr/cm?®: 25 ¢m’ cTaH-
TapTHOTO pacTBopa A TIEPEHOCAT B MEPHVIO KOJOY BMECTUMOCTBIO 1 AM®, MOBOOIAT IO METKU CEPHOU
kuciaoron (1:10) m nmepemMenmBaor.

10.1.2 IIpoBeneHue aHaamsa

AJIMKBOTHYIO dYacTb pacTtBopa 1o 9.1.2 20 cM’ mpu  MaccoBOoM HOJIE DMOKCHUIA TUTAHA B SMAJIU OO
0,1 %, 10 cm® 1ipu maccoBoii gose oT 1,0 % no 4,0 % wninm anukBoTHYIO yacTh 20 cM® pactBopa 1o 4.3.2
[IOMEIAI0T B MEPHYIO KO0y BMecTUMOCTBIO 100 cM?, rpuwiuBaiotT 5,0 ¢cM’ pacTBOpa aCKOPOMHOBON KUC-
JIOTHI, Yepe3 5 MuH poodapiiaroT 10 cm? comgHon xkucenoTsel (1:1) m 10 M’ pacTBOpa IMaHTUIIMPUIMETAHA.
PacTBOp pas3baBiIsgOT BOAOU IO METKU U IIepeMeInnBatoT. Hepes 20—30 MUH U3MEPSIOT OIITUYECKYIO ILUIOT-
HOCTDb PACTBOPA B KIOBETE TOJIIMHON ITOTJIOINAKOIIETO 10 30 MM 1IpU A = 385 HM, UCIIOJIb3VS B KAYECTBE
pacTBOpa CPpaBHEHUY AJIMKBOTHYIO YaCTbh PACTBOPA, B KOTOPYIO JODABJIEHLI BCE YKA3AHHDBIE BBIIIE PEAKTH -
BbI, KPOME JUAHTUIINPWIMeTaHA. OOTHOBPEMEHHO IIPOBOIST KOHTPOJIbHDBIN OIIBIT.

[lo HalgeHHOMY 3HAYEHUIO OIITUYECKOMU IUIOTHOCTU UCCIICAYEMOI'O PACTBOPA IIPOOLI 34 BLIYETOM
OIITUYECKON IUIOTHOCTU PACTBOPA KOHTPOJILHOI'O OIILITA HAXOMAT MACCY AUOKCUIOA TUTAHA II0 TPaLyupoO-
BOYHOMY I'padpuKy.

10.1.3 ITocTpoeHune rpagyupoBOYHOTO Tpadurka

JUIS TIOCTPOEHUS TPALYUPOBOYHOTO Tpaduka IIPU MACCOBOM mHoje auokcuaa TtutaHa mo 1.0 % B
MEPHBIE KOJIOBI BMecTuMOCThIO 100 cm? iprmBaror 1,0; 3,0; 5,0; 7,0 cM’ ctTaHgpapTHOTO pacTBOpa IMOKCHUIA
tuTaHa (pactBop b), uro coorBercTByet 0,01; 0,03; 0,05; 0,07 Mr ;mokcuaa TUTaHa.

[Ipm maccoBol mone mmokcuma TuTaHa coiee 1 % B MepHBIe KOJI0BI BMeCTUMOCTREIO 100 cM® rpun-
BaroT 7,0; 10,0; 12,0; 15,0 cM’ cTaHmapTHOTO pacTBOpa ABYOKMCH TUTAHA (pacTBOp b), 94TO COOTBETCTBYET
0,07: 0,10; 0,12; 0,15 Mr nmoxkcuaa TutaHa. OQHOBPEMEHHO IIPOBOAAT KOHTPOJILHBINA OIIbIT.

B x0516B1 IpMbABIAIOT S ¢CM? aCKOPOMHOBOM KMCIIOTEI, Yepe3 S MUH — 15 cm’ coirgron kucnotThl (1:1)
1 10 cM’ gua"HTUIIMpUIMEeTaHa, pa3daBiIgiOT BOJOU 0 MeTKU U depe3 20—30 MUH U3MEPSIOT OIITUYCCKYIO
IUDIOTHOCTD PACTBOPA B KIOBETE TOJJIIUHOMN ITODIOIIAKOIIEIO ¢j1od 30 MM IIpuU A = 385 HM, HCIIOJIb3YSI B
Ka4yeCTBE pacTBOpa cpaBHeHUA Boay. 11o HalimeHHBIM 3HAYEHUSAM OIITUYECKOUN IUIOTHOCTH PAaCcTBOPOB, 34
BBIUETOM OIITUYECKOUN ILIOTHOCTU PACTBOPA KOHTPOJILHOTO OIIbITA M COOTBETCTBYIOILIMM UM MacCaM JUOK-
CHJIa TATAHA, CTPOST I'PadyUPOBOUYHBIN I'padukK.

10.1.4 O6padborka pe3yjIbTaToB

MaccoByto pomo auoxkcuiga tTutaHa X, %, BbIUUCILIOT 110 OopMyIIe

m vy
X = v, -100, (23)
rae m, — Macca TUTaHa, HalAeHHAasa 110 IpagyupoBOYHOMY IpauKy, T;
V, — 00beM aJIMKBOTHON YaCTU pacTBOPA IIPOOLI, CM”;

m — Macca HaBeCKU PMAJIH, T;
V., — ob1mui o0beM pacTBopa IpooObI, CM’.
PacxoxXieHns pe3yiabTaToB NapaUIeIbHBIX OIIPEeAeICHUN He JOJIKHBI IIPEBBINIATh YKA3AHHBIX B TA0-

jquite 1.

[IpumMe guadue — Jonyckaercd nmpuMedeHre GOTOMETPUIECCKOTO METO/IA IPU MACCOBOM J0JIE TMOKCUIA
tutada ot 4 % no 20 %.

10.1.5 HaBecky smannm (0,1 r pacTBOp4IOT B TUIaTUHOBOM Jainke B 10—15 ¢m’ cepHon kucnoThl (1:4) n
5—10 cm® PTOpUCTOBOTOPOIHON KUCIOTHI IIPU HAIPEBAHWN, BBIIIAPUBAIOT JOCYXA.

Cyx0H OCTaTOK CIUIABIISIOT ¢ 3—5 I MUPOCEPHOKUCIOTO KaJIus, IUIaB BhINIeIauuBaioT B 60 cMm® cep-
HOM KUCIOTHI (1:1) mpym HarpeBaHuu. 11oaydeHHBIN pacTBOP NMEPEHOCAT B MEPHYIO KOJIOY BMECTUMOCTBIO
250 cM’, pa3baBiILgIOT 4O METKU BOIOM, IIEPEMEIIINBAIOT.

AJIMKBOTHYIO YacThb pacTBopa 5 cM® nipyu MaccoBoi oiie oT 8 % no 20 % mmoMeIaroT B MEPHYIO KOJIOY
BMecTUMOCTRIO 100 cM’ 1 manee NpoBOAAT aHAIN3, KaK vkaszaHo B 10.1.2, HaUMHAY €O CIIOB «IIPWUJINUBAIOT

5,0 cM’ pacTBOpa acKOpOMHOBOUN KUCIIOTHI». [locTpoeHMe TpaayupOBOYHOTO IpaduKka 1 o0padoTKA PE3VYIIb-
tatoB — 110 10.1.3 n 10.1.4.
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10.2 TurpumeTpuuecKii METO/

MeTon 0oCHOBaH Ha BOCCTAHOBIJIEHUM YeTbIpexBajeHTHOro TUTaHa (IV) mo turana (111) amanbramu-
POBAHHBIM LIMHKOM. 1 PEeXBaJI€EHTHBIN TUTAH TUTPYIOT PACTBOPOM XJIOPHOTO KeJIe3a B IIPUCYTCTBUU POJAHN -
CTOro aMMOHUS. JInama3oH onpeaeiasieMbIX MAacCOBBIX ToJIer nuokcuga Tntana — 4 % — 20 %.

10.2.1 PeaxTuUBLI 1 pacTBOPHI

Avmvonunt poganucteiid 1o I'OCT 19522, pactBop 100 /07,

Kaymun nmupoceproxkucianid 110 1 OCT 7172,

Kuciiora cepnas rno 1 OCT 4204, paszbasienHaa 1:4.

Kucinora ¢propucrosomopondas o ['OCT 10484.

Kuciora coingHag mo 1OCT 3118 u pasoasienHas 1:1.

Hunuk metasmmaeckui o 'OCT 3640.

Huuk amaneramMmupoBaHHbeId: S00 I METAIDIMYECKOrO LIMHKA ITOMEINAoT B (paphOopoOBYIO YALLIKY, 3aJIU-
BarOT cepHOM KUCioTo (1:4), 106aBIatoT S—7 Kalejiab METAUIMICCKON PTYTH, TIIATEIBHO IIEPEMEITNBAIOT
CTCKIITHHOM IAJI0OYKOU. PacTBOp CIIMBAIOT, 4 HMHK HECKOJILKO Pa3 IIPOMbBIBAIOT BOMLOM.

[IpuroToBiIeHHBINA TAKUM OOPA30M AMAJILIAMUPOBAHHBIN 1IUMHK XPAHAT B OAHKE C IIPUTEPTOU IIPOO-
KOM II0[ CJIOEM BOIBIL.

Jlnoxkcua TuTaHa.

Keieso xsiopHoe 110 1 OCT 4147, cranmaprHbeid pacTtBop: 38,0 I' XJIOPHOTO Kejie3a PacTBOPLIIOT B
500 cMm’ Bompl, npwiuBawT 30 cM’ congHou KUCIoThI. llociae IOJIHOTO pacTBOPEHMS HABECKM PACTBOP
[IEPEHOCIT B MEPHVYIO KOJIOY BMECTUMOCTBIO 1 1M, pa3daBiIsiioT BOOOM IO METKHU, IIEPEMEIINBAIOT.

JUIst  ompenesieHMsT MACCOBOM KOHILICHTPALIUM PACTBOPA XJIOPHOTO Xeje3a 110 JUOKCUAY TUTAHA
0,1000 r mmoxcuma Turada, IIPOKAJICHHOI'O B ILIATUHOBOM TUIJIE IIpU TeMIieparype 800—900 "C B TeueHue
400 MUH, CIUIABJILIOT B IDIATUHOBOU 4YalllKe € ITUPOCEPHOKUCIBIM KajlueM IIpu temriieparype 800 "C mo
TIOJIYy4eHM4 1Ipo3padHoro mwiasa. Ilmas BenmenauusaroT B S0—70 cM’ cepHOM KMCIIOTEI (1:4): B cTaKaH BMeE-
ctuMocTbio 500 cM’ npuinmusaroTr 30 cM’ COIIHON KHUCIOTHI, 13 T aMalbraMUpOBAHHOIO IMHKA, ropgdei
BOJBI 1O ob1ero oobema 200—250 cM’. CtakaH HAKPBIBAIOT YACOBBIM CTEKJIOM, PACTBOP KUIILTAIT B TEUE-
HUe 1 4, cuuTad ¢ MOMEHTA €r0 3aKHUIIaHUg, O0BbeM pPacTBOpa IOAACPIKMBAIOT ITOCTOSHHBIM, IOJIMBAS
TUCTULUINPOBAHHYIO BOLY.

B pesyibTaTe BOCCTAHOBIEHUY TUTAHA PACTBOP B CTAKAHE OKPAILIMBAECTCA B CUPEHEBBLIN LIBET. | opaunn
pacTBOpP OBICTPO (PIWIBTPYIOT UEePEe3 BOPOHKY ¢ (PUWIBTPOM M3 CTEKIISHHOM BAaThbl B KOJIOY BMECTUMOCTBIO
500 cMm’. CtakaH 1 BOPOHKY IIPOMBIBAIOT HECKOJIBLKO DPa3 ropsdeil Bogoil. B ropssunii puiibTpar 100aBiIsIoOT
10 cM’ pomaHUCTOTrO aMMOHMS U OBICTPO TUTPYIOT BOCCTAHOBJIECHHBIA TUTAH PACTBOPOM XJIOPHOTIO
KeJie3a g0 IMOSBIEHUS YCTOMYMBOTO XKEJITOBATO-OPAHXKEBOTO OKPAILIMBAHUSA, HE MCUYE3AIOIIEIO B TCUCHUE
1—2 MuH.

MaccoBy0 KOHIIEHTPAIIUIO PACTBOPA XJIOPHOTO Xeje3a 110 Auokeuay TnraHa C, r/cM’, BbIYMCIISIOT
1o popmyiie

C==
s (24)

rae m — Macca IMOKCHIA TUTAaHa, T;
V — obbeM pacTBOpa XJIIOPHOTO XeJIe3a, U3PACXOOOBAHHBIN HA TUTPOBAHUE, CM”.

10.2.2 IIpoBeneHue aHaamsa

Hasecky 0,5 r aMainu nmoMenIamT B IDIATUHOBYIO YAIlIKy, CMA4YMBaOT BOLOM, npminsaoT 10—15 cm?
cepHom KuciIoThl (1:4) m 7—10 cM’ pTOPUCTOBOTOPOIHON KUCIOTHI. PACTBOD BBIIIAPUBAIOT TOCYXa M OCTO-
POXHO IIPOKAIMBAIOT B My(deabHoU 11eun 11pu remieparype 800 “C. OcTtaToK CIUIaBISIOT € IIMPOCEPHOKUC-
JIBIM KajieM I1puy teMmireparype 300—900 “C mo 1noaydeHnd Ipo3pavyHoro 1iaBa, KOTOPbIN IIOCIIE OXIIAXKIIE-
HUS BBILEJIAYUBAIOT B cTakaHe BMecTUMoOcThio 300 cMm’. Ilpwmsaror 50—70 ¢M’ cepHOIl KUCIIOTHI,
(1:4), 30 cM® corstHOM KMCIIOTHI, 15 T aMaIbraMrupOBAHHOTO IITMHKA U TOPAYEN BOABI IO ODOIIEro oobeMa
pactBopa 200—250 cv’. CTakaH HAKPBIBAIOT YACOBBIM CTEKIIOM, PACTBOD KUIISTAT B TeUeHUE 1 4 ¢ MOMEH-
Ta 3aKUIIAHU, IIPYU KUTITYECHUN OOBEM PACTBOPA IIOMIACPKUBAIOT ITOCTOSIHHDBIM, AOJIUBAS IUCTLUINPOBAH -
HYIO Body. ['opssunii pacTBOp OBICTPO (PIWIBTPYIOT UEPE3 BOPOHKY C PUIIBTPOM U3 CTEKIISIHHOU BaThl B KOJIOY
BMecTUMOCTBIO 300 cM’. CTakaH 1 BOPOHKY IIPOMBIBAIOT HECKOJIBKO Pa3 ropgdeii BOJOM.

B ropsguuin pusieTpar modasigior 10 cM’ podlaHUCTOrO aMMOHUMS U OBICTPO TUTPVIOT BOCCTAHOBIIEH-
HBIM TUTAH PACTBOPOM XIIOPHOTO Keje3a J0 ITOIBICHUI YCTOMUYUBON XKEJITOBATO-OPAHKEBOU OKPACKU, HE
ncues3amnie B TeyeHue 1—2 MuH.

OIHOBPEMEHHO ITPOBOIAT KOHTPOJILHBIN OIIBIT.

10.2.3 ObpaboTKa pe3yIbTaTOB
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MaccoByio goio auoxkcuiaa tTurtada X, %, BBIYUCISIIOT 110 popMyIie

V —-Viy) C 100
y- = I (25)
mn
rne V' — obbeM pacTBOpa XIJIIOPHOTO XKeJIe3a, U3PACXOOOBAHHBIM HA TUTPOBAHUE AaHAIIU3UPYEMOTO PACTBO-

pa, CM”;
V., — 0bbeM pacTBOpa XJIOPHOTO XeJjIe3a N3PACXOMOBAHHbBIN Ha TUTPOBAHNE KOHTPOJILHOTO OIILITA, CM’;
(' — MaccoBasg KOHLIEHTpAIlMsI pPacTBOPa XJIOPHOTO KejIe3a 110 TMOKCHUAY TUTaHa, I/cM’;
m — Macca HaBeCKU SMaju, T.
PacxoxneHUS pe3yIbTaTOB Iapa/UIeJIbHBIX OIIPEACIICHUN HE JOIKHBI IIPEBBIILIATL 3HAYCHUN, YKA3aH-

HLIX B Tabauie 1.

11 MeTtoabl onpeneeHus] COAEPKAHUA OKCHAA O0opa

11.1 Turpumerpuyeckuii MeToa

MeTog OCHOBAH Ha OOPAa30BAHUU CWIBHO AMCCOLIMUPYIOIIMX KOMIDUIEKCHBIX COCIMHEHUN OOPHOU
KMCJIOTBI ¢ MHOTOATOMHBIMHU CIIMPTAMU (MAHHUTOM, IJIMLIEPUHOM) U TUTPOBAHUM OOPA3YIOIIMXCSI KOMII-
JIEKCOB PACTBOPOM T'MAPOKCUIAA HAaTpud. Memnaroniee AeUCTBUE XKejle3a, MapraHilia, aJlOMUHUA, HUKEIISI
YCTPAHAIOT OCAXKICHNEM MX VITICKMUCIBIM HaTpueM. JU1d repeBeaeHUI MapraHiia 13 BbICILIEN BAJICHTHOCTHU B
HUBIIYIO HO0ABJISIOT STWIOBBIA cHUpT. JAMarasoH olpeaeisseMbIX MACCOBBIX [OJEHM OKCUIa Oopa —
7% — 25 %.

11.1.1 PeaxTuBbl, pacTBOPHI

Kuciaora azoras no 'OCT 4461, paszoasienHasa 1:1.

Kuciiora congnada o 1'OCT 3118, pasoasiennaga 1:1.

CriupT 10BN pekTudpukoBaHHbl 110 ['OCT 18300.

Manuut (Manuroi) [6].

Penosrprastiens (mHpukarop) [3], 0,1 %-Hbld CIIMPTOBBIN PacTBOD.

MeTrnoBbeI OpaHKeBbIN (MHIMKATODP) |7].

[Tmuepun 1o 'OCT 6259, pas6asiieHHbI 1:2.

Kammn-marpun yriiekuciabii 0e3BoaHbIN 110 1 OCT 4332.

Harpun yrnexucaeir o I'OCT 83, BogHb pactBop 100 r/mM°.
MeTiIeHOBBIN TOJIy00U (MHIMKATOD).
MeTnineHOBBIN KPacHBIM (MHIUKATOD).
CMelnaHHbIA nHAuKaTop: 0,08 r MeTmwieHOBOro rojiyooro n 0,12 r METWIIEHOBOI'O KPACHOT'O PACTBO-

psaoT B 100 cM?® 3T10BOrO Crimpra.
[IpuMeuadue— Jomyckaercsl IpUMeHEHNE APYTUX NHANKATOPOB, 00eCIIeUNBAIOIINX IIEPEX0] OKPACKH B

obmactu pH 6,5—7.5.

Kuciaora ©Ooprag mo ['OCT 9656, craHmapTHBIA pacTBOP € MAacCOBOM KOHIIEHTpauHren oopa
0,001 r/cm’: 5,7192 © BOpHOM KHMCIOTHI IIOMEIMIAIOT B CTaKaH BMeCTUMOCThIO 400 ¢cM’ U pacTBOPSIOT B
200—300 cM’ TUCTWIMPOBAHHOM BOADI (CBEXKEIIPOKUIITICHHON B TCUCHUE 1 4 M OXUIAKIEHHOM), PaCTBODP
MIEPEBOIAT B MEPHYIO KOJIOY BMECTUMOCTBIO 1 IM’, MOJIWBAIOT BOOOM O METKU U IIePEMEIINBAIOT.

Harpua ruppoxkcug mo 'OCT 4328, pactBop 4 r/nM°*: 4 T rmapokcuia HaTtpusd pacTtBopstoT B 100 cm?
TUCTIUINPOBAHHOMN BOJBI (CBEXKEIIPOKUIITICHHON U OXJIAKACHHON), pa30aBiIdoT BoJoOr do 1 ov’.

JI1a ompenesieHMd KOHIICHTPALIMM pacTBOpa TUAPOKCHUIA HATPUA II0 OKCUAY O00pa B KOHUYECKYIO
KOJI0Y BMeCcTUMOCTBIO 250 cM’ momemtaroT 10—20 cMm’ crTanmapTHOro pacTBOpa OOPHOMN KMCIIOTHI, IIPWINBA-
10T 100 cM’ BOOBI (CBEKEIIPOKUIITICHHON B TeUeHME 1 9 1 OXITAKACHHOM), IIPUOABIIIOT 3 KAl CMEIIaH-
HOTO MHAUKaTopa, S—7 Kaneiab peHoadrarernda, 1 r MagauTa min 20 cMm’ mMLIepruHa M TUTPYIOT PACTBO-
POM THAPOKCHUIA HATPUS IO IOSBICHUS YCTOMYNBON (PUOJIETOBOU OKPACKU. 3aTeM HobaBigiorT eine 0,5 T
MaHHuTa Wwin 10 cm’ mmuepnHa. Ecim okpacka ociadeBaeT, TUTPOBAHUE IIPOIOJLKAIOT.

MaccoBy10 KOHIIEHTPAIIUIO PACTBOPA TUAPOKCHUIA HATPUA 110 okcuay 6opa C, r/cM’, BBIYUCILIOT TI0

dopmyiie

mV

C= v, (26)

re m — Macca okcuga 6opa B 1 ¢M’ cTaHmapTHOrO pacTBOpa OOPHON KMCIOTEL, T;
V — 00beM CTAaHHAPTHOTO PAcTBOpPaA OOPHOUN KMCIIOTHI, B3ITOrO IUISI TUTPOBAHUS, CM”;
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V. — 00beM pacTBOpa TMAPOKCHUIA HATPUS, N3PACXOJOBAHHDLIN HA TUTPOBAHUE, CM.
11.1.2 IlpoBeaeHue a”Hanmsa

Hapecky smanu 0,5 r B IDIaTUHOBOM THUTIJIE CMEIIMBAIOT ¢ 5—6 I yIJIEKUCIIOrO HATPUS U CIUIABISIOT B
MyQeabHOU 11euu 11pu temieparype 800—850 °C B teuenue 30—40 MuH.

[L1aB oxiraXxmaroT, pacTBOPSIIOT B ropsgdell BOAE B CTakKaHe BMeCTUMOCThIO 300 ¢cM’ M HarpeBaroT IO
[I0JIHOT'O PACIIaIaHNd KOMOYKOB.

PacTBOop HEUTpanmu3yroT a30THOM KucaoTon (1:1) mo ¢i1aboKMCIIon peakniyu IO METHUIIOBOMY OpPAH-
)KEBOMY M OCTOPOZKHO IIPWIMBAKOT PACTBOP YIVIEKUCIIOTO HATPUI OO CHAOOILEIIOUHON peakliuy, n3oerad
ero N30bITKa. PacTBOp HarpeBarmwT S—7 MUH HA BOASHOU DaHE, OXJIAXIAIOT U BMECTE € OCAIAKOM IIEPEHOCIT
B MEPHYIO KOJIOY BMECTUMOCTBIO 250 ¢cM’, HOJIMBAIOT BOOOU JO METKHU, IIEPEMEIIMBAIOT, JAIOT HEMHOTO
OTCTOSITBCS OCAIKY THAPOOKUCEN METAJIJIOB, IIOCJIE YErO PACTBOP (PIUIBTPYIOT U4epe3 CYXO (PWIBTD B CYXVIO
KOJIOY.

AJIMKBOTHYIO YacTh pactBopa 100 cM’ nmoMeinaroT B KOJIOY BMECTUMOCTBIO 250 ¢M?, TIOOAKUCIISIOT 110
CMEIIAHHOMY MHIMKATOPY COJITHOM KuciaoTon (1:1), maBag 1—3 xarmm B M30BITOK, M KUIILATAT B TCUCHUE
15 MUH IO TIOJHOTO VHAJICHUS VIVIEKHCJIOIO T'a3a; pacTBOP JOJLKEH OBIThL OKpallleH B (PUMOJIETOBBIA 1IBET.
[Tociie xunsTueHUS pacTBOP OXJIIAKIAIOT, HEUTPAITIU3YIOT PACTBOPOM I'MAPOKCHUAA HATPUS IO Iepexona PU-
OJIETOBOM OKPACKM PACTBOPA B VCTOMUYMBYIO 3€JICHYIO. 3aTeM K PACTBOPY IIPpUOABIILIOT 1 I MAHHUTA,
5—7 kanenp ¢perorprasienHa 1 TUTPYIOT PACTBOPOM T'MAPOKCHUIA HATPUA OO ITOSIBICHUS (PUOJIETOBOI OK-
packu. Ilpubanpisgror emre 1 r MaHHUTA U, ecian (PpUOIETOBAS OKpacKa ucue3aeT, IIPOLO/IKAIOT TUTPOBATD
PaCTBOPOM TMAPOKCUIA HATPUSA IO MOMEHTA, KOTIA IIPU HOOABICHUHN OUEPEIHON ITOPIINY MAHHUTA OKPAC-
Ka pacTBOpa IIEPECTAHET U3MEHIATHCA. OAHOBPEMEHHO IIPOBOALT KOHTPOJIbHBIN OIIBIT.

11.1.3 O6paboTka pe3yjIbTaToB

MaccoByto 10110 okcuga 6opa X, %, BBIUUCIISAIOT 110 POPMYJIE

X_C(V—Vl) 100 | (27)

m

rae C — MaccoBasg KOHILICHTPALIWS PAcTBOpA TUAPOKCHUIA HATPUA 110 OKCHUIY bopa, T/cM’;
V' — 00beM pacTBOpa T'MAPOKCHUAA HATPUSL, U3PACXOMLOBAHHBIN HA TUTPOBAHUE IIPOOBI, CM”;
V, — 00beM pacTBOpa rMAPOKCUAA HATPUS, M3PACXOMIOBAHHLINA HA TUTPOBAHUE KOHTPOJIILHOI'O OIIBITA,
CM?;
M — Macca HaBeCKU, T.

PacxoxXmeH1s pe3yIIbTaTOB IIapajUICIbHBIX OIIPEACICHUN HE JO/KHDBI IIPEBBINIATL 3HAYCHUI, YKA3AH-
HBIX B Tabsmuie 1.

11.2 IToTeHmuoMeTpHUIECKHI METO/X

MeTon OCHOBaH Ha 0Opa30BAHUM CWIBHO AUCCOLUMUPYIOIIMNX KOMIUIEKCHBIX COCAMHEHUUN OOPHOU
KUCIOTBI ¢ MHOTOATOMHBIMM  CHUPTaMM  (MAaHHWUTOM, IJIMLEPUHOM), TUTPOBAHUN OOPA3YIOIIIUXCSI
KOMILIEKCOB PACTBOPOM T'MAPOKCUIA HATPUA U ITIOTEHLIMOMETPUIECCKOM OIIPEACIICHUN TOUYKU SKBUBAJICHT-
HOCTH. Melnarliee BIIMIHNUE AJIIOMUHUSA YCTPAHAIOT CBI3bIBAHUEM €TI0 CETHETOBOM COJIBIO.

11.2.1 Aumnaparypa, peakTUuBbI, PACTBOPLI

MarHuTHasg Meliajaka.

pH-MeTp 1100010 THUIIA B KOMIUIEKTE CO CTEKIISHHBIM U XJIOPCEPECOPAHDBIM SJIIEKTPOJAMU.

Kamun-warpun yriiekuciabsii 0e3BoaHbIN 110 1 OCT 4332.

Kammn-varpuin BUHHOKUCIIBIA 110 1 OCT 58435.

Kuciora cepHasg mo 1 OCT 4204, pasbasineHHasa 1:4 u 1:10.

Manuut (Manuroi) [6].
MeTwioBblil opanxeBblii (MHaukarop) [7], 0,1 %-Hbll pacTBOD.

Kucnora 6opuasa mo 'OCT 9656.

Harpua rugpoxcun 1mo I'OCT 4328, pacTBOp KOHLIEHTpaluu 2 T/oM°.

JU1s1 onpeliesieHs KOHIEHTPAlMU PACTBOPA TMAPOKCUIA HATPUS 110 OKCUIY OOpa HABECKU OOPHOU
kuciaoTel 0,1 m 0,2 r moMenaroT B IUIATUHOBBLIE TUIVIA W CIUIABJILAIOT € 3 T VIVIEKMCIIOTO KaJIUS-HATPUA.
[raBel BheINIEIAUMBAIOT B BOAE M IIOCTYIIAIOT Hajiee, KakK IIPU aHAJIU3€ UCIHBITYeMOHN IIPOObI 110 11.2.2.
OOHOBPEMEHHO YEPE3 BCE CTAAMU aHAIN3A IIPOBOAAT KOHTPOJIbHBIN OIILIT.

MaccoBy0 KOHLIEHTpALIMIO pacTBopa ruapokcraa Hatpus C 110 okcuay 6opa, %, BEMUCIISIOT 110 hopMyJie
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m
C= V, -V, (28)

TAe m — Macca OKCuja bopa B HaBeCKe, I;
V., — 00beM pacTBopa r'MIPOKCUIA HATPUS, M3PACXOJOBAHHBIA HA TUTPOBAHUE PACTBOPA OOPHON KHC-
JIOTBI, CM”;
V, — o0beM pacTBopa r'MIpOKCUIA HATPUS, N3PACXOMOBAHHDIN HAa TUTPOBAHNE PACTBOPA KOHTPOJILHO-
IO OIIBITA, CM’.

11.2.2 IIpoBeneHune aHanmsa

HaBecky smanu 0.5 r THIiarejibHO II€PEeMENIMBAIOT B IUIATUHOBOM TUIJIE C 3 T YVIJIEKUCIIOTO KAIM-
HATpUA U CIUIaBISIIOT B MydeabHol rtedu 1pu temueparype 800—850 °C B teuenue 30—40 mun. 1lnas
BBILLECJIAYNBAIOT TOPSYE BOJOM IIPU HATPEBAHUM B CTaKaHe BMecTUMOCTBIO 250 cm’. PacTtBOp ¢ ocamkoMm
OXJIAZKIAIOT, TIEPEHOCIT B MEPHVIO KOJIOY BMECTUMOCTBIO 250 ¢M°, TOIMBAIOT BOJOU JO METKHU U TIIATEIIHHO
repeMenBaroT. OGrIbTpyIOT Yepe3 (PUWILTP CpelHe IDIOTHOCTU, (PWIIBETP C OCATKOM OTOPAChIBAIOT. AJTMKBOTHYIO
yacTb 50 cM’ nonyueHHOro (puwbpTpaTta Wil pacTBopa, IMOJIYIeHHOTO 1o 12.1.2, moMeInamoT B KOHUYECKYIO
Kooy BMecTUMOCTBIO 100 eM’, mobasisator (0,7 T CeTHETOBOM COJIM 11 HEUTPAJIM3YIOT CEPHOU KUCITOTON (1:4)
B IIPUCYTCTBUU METWIOBOTO OPAHKEBOTO. K0OJIOY HAKPHIBAIOT CTEKJIOM M HArPEBAIOT A0 KUIICHUS, OXJIAXKIAIOT.
[locie oxmmaXmeHUd pacTBOP IEPEHOCIT B CTaKaH BMecTUMOCTBHIO 150 cM’, ycTaHaBIMBaOT CTaKaH Ha
TUTPOBAJILHBIN CTOJIUK 3JIEKTPOMATHUTHOMU MEIAJIKI, OIIYCKAIOT B PACTBOP MArHUT, SJIEKTPOALI Y BKIIIOYAIOT
Melaiky. C moMoibro cepHo KcaoThl (1:10) 1 pacrBopa rmapoxcnga Hatpusd (0,2 r/oM’) HEUTPAIN3YIOT
pactBop 10 pH 7.0. B HeTpasIbHBINA pACTBOP BBOAAT 3—4 I MAHHUWTA, IIPU 5TOM CTpeika pH-mMeTpa oTKIIOHSeTC
B 00J1aCTh MEHBLIIUX 3HAa4YeHUU pH. TUTPpYIOT pacTBOPOM I'MAPOKCUAA HATPUSA DO BO3BPAILEHUS CTPEIIKUA K
sHadyeHU1o pH 7,0, nobdasigior eime 1—2 r MaHHUTA U, €CIU cTpesika pH-MeTpa OTKIIOHUTCS, TOTUTPOBLIBAIOT
1o pH 7,0. ODHOBpeMEHHO 4epe3 BCe CTAANU aHAJIN3a ITPOBOAST KOHTPOJIbHBIN OIIbIT.

11.2.3 O6padoTKa pe3yIbTaTOB

MaccoByto pomw okcuna 6opa X, %, BBIMUCILIOT 110 (popMyiie

X: C(Vl_Vz) V4 100 5

ng

(29)

rame ¢ — MaccoBasg KOHIEHTpALMs pacTBOPA THAPOKCHUIA HATPUS 110 OKCHUAY bopa, T/CM?;
V. — 00beM pacTBopa rMAPOKCHUAA HATPUS, M3PACXOMOBAHHDLIN HA TUTPOBAHME, CM’;
V, — 00BeM pacTBOpa TUAPOKCUIA HATPUSI, U3PACXOOOBAHHBIA HAa TUTPOBAHUE KOHTPOJIBHOI'O OIIBITA,
CM”;
V., — o0l 00beM pacTBOPA MCIIBITYEMOM IIPOOBI, CM”;
V., — 00beM AJIMKBOTHOM YACTHU pacTBOpa, CM’;
m — Macca HaBeCKU SMaJlu, T.

12 MeToapl onpeaeaeHus coaepxkanusa gropa

12.1 ®doromeTpruecKuii METO,

MeTon OCHOBAH Ha pa3pylLIeHUH OKPAILIEHHOTO KOMIDIEKCHOI'O COSIMHEHNS AJIN3apMHOBOTO KPACHOTO C
LAPKOHUEM (PTOPUI-UOHAMHU U OCJIA0JIEHUN OKPACKU pacTBopa. J1ara3oH omnpeaesieMbIX MACCOBBIX JOJIEH
dbropa — 0,5 % — 6 %.

12.1.1 Anmaparypa, peakTUBBI, PACTBOPDI

MO OTOKOIOPUMETP WIN CIIEKTPOhPOTOMETD.

Kucnora cepnag mo I'OCT 4204 n pactBop 1 Moib/omM?.

Kuciora consgaasg o 1 OCT 3118.

AMMOHUHA yrirekuciabir 1o 1 OCT 3770,

Kaymn-HaTpui yriiekuceibii 0e3BoaHbIN 110 1 OCT 4332,

Kpemuuga nnokcug 1o T OCT 9428.

AM3apruHOBBIN KpacHbI C, pacTBOP KOHLIEHTpAUu 1,2 r/mve.

HupKoHMII a30THOKUCIIBINA 2-BOAHBIN |3, pacTBOpBL A 1 b.

PactBop A: 1,2000 r a30THOKMCIOTO IMPKOHWIA PACTBOPSIOT IIPX HarpeBaHuu B 200 ¢y’ Bomrsl. 1o mepe
pacTBopeHMd IIpwymBaroT 30 cM?® cepHO KMCIOTHI 1 60 cM® conmsaHoN KMCI0ThL. OXTaKIeHHLIN PACTBOP MIEPEHOCST
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B MEPHVIO KOJIOY BMECTUMOCTBIO 1 IM’, JOBOIAT IO METKU BOIOUN U IIEPEMEIIUBAIOT, (PUWIBTPYIOT UYepes

TUTOTHBIN (PUIIBTP.

PactBop b: pacTtBOp A paszdapiaroT Bogou 1:1 (TrOTOBAT niepels IpUMEHEHNUEM ).

Hupxonun (1V) xmmopoxkucs 8-BogHad |9], pactBop: 0,3540 r XJIOpOKHUCHU LIUPKOHUA PACTBOPLIOT B
600—800 cMm® Bombl. MemieHHo, TIpU mepeMenmBaHnmn noodasidoT 30 cm® ceprort xuciaoTtel 1 100 oM’
COJITHOM KMCIJIOTBI, OXJIAXKIAIOT IO KOMHATHOW TeMIIEPATYpPhI, JOBOIAT BOAON m0 1 AM’, IIepeMenIBaroT.
[loyuyeHHBIN pacTBOP IOTOB K VIIOTPEOICHUIO Uepe3 1 4; XpaHUTCHI B CKIIIHKE U3 TEMHOTO CTEKJIA.

Harpuit dropucteii mo ['OCT 4463. CrangapTHBIFA pacTBOP A ¢ MAaCcCOBOW KOHLeHTpauuen ¢dropa
0,1 mr/cvm?: 0,2210 T propuctoro Harpud pacTBopaioT B 100 cM’ Boabl 1 joBoaaT Bogon 10 1 av°. PacTtBop
XPAHAT B ITOJUASTWICHOBOU IIOCVIIE.

PacTBop b ¢ MmaccoBo#i koHueHTparuet propa 0,02 mr/cm?: 50 ¢cM’ pacTBopa A IOMEIIAIOT B MEPHYIO
KOJIOY BMECTUMOCTBIO 250 cM’, DOJIMBAIOT BOLON IO METKH U IIE€PEMEIINBAIOT.

12.1.2 IlpoBeneHue a”nanmsa

Hasecky amainu 1 r npu MmaccoBoil goste ¢propa o 2 % wim 0,5 T npu maccoBont goiie ot 2 % 10 6 %
TIHATEJIILHO IIEPEMEIINBAIOT B IUIATUHOBOM THUIJIE € MEJIKOPACTEPTBHIM VIJIEKUCIBIM KAJIUEM-HATPUEM C
IobaBJIeHUEM IUOKCHUIA KPEMHUA M3 pacdyera d T yolekuciaon coiu 1 (0,2 1 pmokcuga KpeMHUd Ha 1 T
HABECKM SMaJId U CIUIABIAIOT IIpu TeMIieparype 900—1000 "C 25—30 MUH; 1DIaB BBIIIEIAYUBAIOT TOPIUEU
BOIOM B cTakaHe BMecTUMOCTBHIO 250—300 cM’, HarpeBamOT HO IIOJIHOTO pacCIaleHUsI KOMOYKOB ILIaBa U
[IEPEHOCSIT BMECTE € OCAIKOM B MEPHYIO KOJIOY BMECTUMOCTBIO 250 ¢cM’, JOBOIIT 1O METKU BOLOMN, (PMIb-

TPYIOT.

[IpumMe gyadue — [lonydeHHBIT pacTBOp MOXET OBITh MCIOJIB30BAH UISI OIIPECICHUSI OKCHUIa bopa 1o
11.2.2.

AJIMKBOTHYIO YacTbh 50 cM’ IIoMelarT B KOJIOY BMECTUMOCTBIO 250 cM’, IIpubaBIISIOT ITOPLUHUSIMU
YIJICKMCIIBIA aMMOHUN g0 noaydeHud pH 9 (1mo yHuBepcalbHOM MHAMKATOPHOM OyMmare). Kojiby nmomenia-
10T B KUIILMINYIO BOASHVIO 0aHIO HA 30 MUH, 4TOOBI aMMHMAK BBIACIWICA B BUAE TUApoOKcUia. PacTtBop
OXJIAXIAIOT, DOJIMBAKIOT IO METKM BOIOM, IIepeMEIINBaOT, PUIbTPVIOT.

AJIMKBOTHYIO YaCTh (B COOTBETCTBUM € TAOIMIIEN 4) ITOMEINAIOT B KOJIOY BMeCTUMOCTBIO 100 cM’.

Taomxumimma 4

MaccoBag mond Macca HaBecku CxeMa pa30aBICHUA O0beM aJTMKBOTHOM Macca dropa B
dbropa, % IManu, T qacTH, CM’ AJINKBOTHOM YaCTH
pacTBOpa, MT
0,5—2 1,0 1,0—50 10 0,05—0,20
250 - 250
2—4 0.5 0,5—350 10 0,10—0,20
250 - 250
4—6 0.5 0,5—350 5 0,10—0,15
250 - 250

[IpwmmBatoT 5 cM’ pacTBOpa AIM3apUHOBOIO KpacHoro C (MayMHOBAasI OKpPackKa), HEUTPAM3YIOT PAaCTBOPOM
CEpHOM KMCIOTBI 1 MOJIB/IM? 1O TIEepexola OKpPacKM DPAcCTBOPA B KEJITHIA IBET, IIPWIMBAKOT €I 5 CM°
CEePHOM KMCJIOTHI U 5 CM® pacTBOPa XIIOPOKMCHU HUPKOHUS WM S5 ¢M° pacTBopa b a30THOKMCIIOro IIMPKOHWIIA.
PacTBOD 11epeBOOSAT B MEPHYIO KOJIOY BMeCcTUMOCTBIO 100 cM?’, TOIMBAIOT BOJOHN JO METKHU U IIePEMEINBAIOT.

Yepes 2 9 u3MepsioT OIITUYECKYIO IDIOTHOCTD PACTBOPAa Ha (POTOKOIOPUMETPE C 3€JI€HBIM CBETOMPWIILT-
poM (0bmacTh cBeTonponyckanusa 520—540 av) B KroBeTe TOMIUHOM ¢i1og 10—20 M.

B xagecTBe pacTBOpa CpaBHEHUS HCIIOJIL3VIOT PACTBOP KOHTPOJIBHOTO OIIBITA, IIPOBEIACHHBIN Uepe3
BCE cTaguM aHaian3a. Maccy propa HaXoOAT I10 TPALyUpPOBOYHOMY I'padpuKy.

12.1.3 ITocTtpoeHune rpagynpoBoOUYHOTO TpadurKa

B xonby smectumocTrio 100 cm® nomemiaror 1,0; 3,0; 5,0; 7,0; 10,0; 12,0 cM’ cTagmapTHOTO pacTBopa
dropa (pactBop b), uto coorsercrByer 0,02; 0,06; 0,10; 0,14; 0,20; 0,24 Mmr ¢dropa; emne ogHy KOJIOY
HMCIIOJIB3VIOT IUISI KOHTPOJIBHOTO OIIBITA. BO BCe KOJIOBI BHOCHT 110 5 CM° pacTBOPA aJIM3apUHOBOTO KPACHO-
ro C, HEUTPAIM3YIOT PACTBOPOM CEPHOM KUCIOTHI KOHLEHTpauuyu 1 Moab/IM’ DO M3MEHEHUSI OKPAaCKU
pacTBOpPa B KEJITBIN LIBET, JOOABIISIIOT 5 CM’ 3TOHN Xe KUCIOThHI B U30bITOK. [IpmausBaroTr 5 cM® pacTtBOpa
XJIOPOKUCH LIMPKOHUSA WIHM 5 CM® pacTBOPa a30THOKUCIOro HUpKoHWIIA. KaxXIbIil 13 pacTBOPOB IIEPEBOIST
B MEPHVYIO KOJIOY BMecTUMOCThIO 100 cM’, momBaOT BOHON O METKH U II€PEMEILINBAIOT.

Yepes 2 94 U3MepA1oT OIITUYECKYIO TDIOTHOCTDL PACTBOPOB 110 12.1.2. B xadecTBe pacTBOpa CpaBHEHUS
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MCIIOJIL3YIOT PACTBOP KOHTPOJIBLHOTO OIILITA U IPALYUPOBOYHOTO rpaduka, B KOTOPOM COHEPXKATCS BCe
PEAKTUBLI, KPOME cTaHmapTHOro pactsopa dropa. [1o HallleHHLIM 3HAYEHUSIM OITUYECKON IDIOTHOCTH
PACTBOPOB CTPOST IPALYUPOBOYHLIN rpadhuk.

2.1.4 Obpaborka pe3yjIbTaTOB

MaccoByto gonto ¢gropa X, %, BEIUMCILIOT 110 (popMyIIe

m V,
X = -100, (30)

mV;

rae m, — Macca ¢ropa, HaiIeHHas 110 TpaayupoOBOYHOMY rpaduky, T;
V, — obmuit 06beM pacTBOpa IIPOOLI, CM’;

m — Macca HaBECKU SMAaJU, T;

V., — 00beM aJIMKBOTHOM YacTU pacTBOpa IIPOOLI, CM”.

PacxoxXeH1s pe3yiIbTaTOB I1apajUIeIbHBIX OIIPEACIICHUN HE JO/KHDBI IIPEBLINIATL 3HAYCHUN, YKA3AH -
HbIX B Tabsuie 1.

12.2 IloTennyoMeTpUIECKNH METO

MeTo OCHOBAH HA U3MEPEHUU ITOTeHUIMAIa (PTOPUIHOIO MOHCEIEKTUBHOIO 2JIEKTPOAA, YCTAHABIIM -
BAe€MOI'0 B3aME€H CTEKJISHHOTO 3JIEKTPOAA HA BBHICOKOOMHBLIU pH-MeTp-MWUIMBOJIBTMETD WIN MOHOMED. B
KA4eCTBE BCIIOMOTATEJIbHOI'O UCIIOIb3VIOT XJIOPCEPEOPIHBIN AJIeKTPOL. l1ara3oH orpeaeisieMbIX MACCOBBIX
noiet hropa — 0,5 % — 6 %.

12.2.1 Atumaparypa, peakTUBbI, PACTBOPLI

BricoxooMHbI pH-MeTp-MWUINBOJIBTMETP JIIOO0ON MOLEIN, IIPEAHASHAYCHHDBIN U1 PA0OTHI ¢ MOHO-
CEJIEKTUBHBIMU 2JIEKTpOAaMH, WIN UOHOMED TUlla 3B-74.

Menranxka MarHuTHas.

BDnexkrpond propmuaHbid TUila B1-VI1 | 10| wim apyroro nmomodbHoro Truna. HoBeIl 2i1eKTpon IIpeaBapu-
TE€JIbHO BBLUIEPXKUBAIOT B pacTtBope (propucroro Harpus (0,001 moian/mM’) B TeUeHME CYTOK M THIATEIILHO
[IPOMBIBAIOT TUCTWUINPOBAHHOU BOAOM, a IIPU €KEAHEBHOM PADOTE € 3JIEKTPOIOM €ro XpaHAT B PACTBOPE
(¢propucroro Harpug (00,0001 mons/om’).

Kammn-varpun yriekuciabil 6e3BoaHbIN 110 1 OCT 4332,

Hatpuin propucteii mo ['OCT 4463, ctanmapTHBIE PACTBOPLI ¢ MOJISIPHON KOHIIEHTpALINe SKBUBA-
ageHTa 0,01 (pF = 2) i 0,001 mons/om° (pF = 3): 0,4199 r ¢propucroro HaTpus, BBICYILIEHHOTO TIPEIABAPH-
TEJIBHO IO IIOCTOSIHHOM Macchbl IIpu TeMmiieparype 105 °C, moMenawT B MEPHYIO KOJIOY BMECTUMOCTBIO
1 1M°, pacTBOPSIOT B BOIE U JOBOIIT OOBEM PAcTBOPA IO METKHU, IIEePEMEIINBAIOT; pacTBop umeeT pF = 2
(MaccoBad KOHILIeHTpauud propuia-noHa — 0,19 r/om’), XpaHAT B IOJIMATWIEHOBOM 1tocyae. PazbaBieHueM
OCHOBHOTO CTAHIAPTHOI'O pacTBOpa roToBAT pacTBOp KOoHILeHTpaun (0,001 Mois/aM’ (MaccoBass KOHIIEHT-
pamma propua-noHa — 0,019 r/mwv?).

Kucinora comanag mo 1'OCT 3118, pactBop 1:1.

Oenondrarend, ciuprosoit 0,1 %-HBIT pacTBOP.

Coup puHarpueBad sTwieHIMaMUH-N, N, N N ~TeTpayKCyCHOM KMCIIOTHI 2-BOAHAas (TPWIOH b) 110
['OCT 10652, pactBop KoHueHTpauuu 100 r/mm?.

Kuciaora ykcycaag o I'OCT 61.

Harpuit ykcycHOkucbif 3-BoaHbIN 110 ['OCT 199.

Harpunn mmmonHoxkuciabsin 3-3ameitieHHbIN 110 [ OCT 22280.

Harpunn xitopuctein no 1OCT 4233.

AlieTaTHO-IIUTPaTHBIN Oy(depHbd pacTBOp (pH 5,0+0,2): B MepHYy10 K0JIOYy BMECTUMOCTBIO 1 OM’
[IOMEINAT 38 T xiopucroro Harpus, 100 r© yKCYyCHOKMCIOro Harpud, 15 T JIMMOHHOKHMCIIOTO HATPUM,
npuwirBamT 500 cM’ TUCTWUIMPOBAHHON BOMIBI, PACTBOPSIOT COJIN, JO0ABISIOT 15 ¢M’ YKCYCHON KUCIIOTHI.

12.2.2 1lpoBeneHue a”nanmsa

Hapecky 0,5 T sMaim THIATEJIBHO IIEPEMENINBAIOT B ILUIATUHOBOM TUIJIE € 3 T YVIJIEKUCIIOTO KAIM-
HATPpUL U CIUIABISIOT B MydeabHOU Iedn 1pu temieparype 830—850 °C B teuenue 35—40 mun. 11nas
oxJIaxkmaroT, BeIesadyuBaioT B 100—150 cMm’ ropsgsueit BOOBI B CTAKAHE BMECTUMOCTBIO 250 ¢cM’ TIpu HaArpe-
BAaHWU OO IIOJIHOI'O pacllafcHUSI KOMOYKOB ILIaBa. PacTBOpP € OCAIKOM OXJIAXIAIOT, IIEPEHOCIT B MEPHVIO
KOJIOYy BMECTUMOCTBIO 250 ¢cM’, HOJIMBAIOT BOAON O METKM, TINATECJIBHO IIEPEMEIIMBAIOT U (PWIBTPYIOT
yepe3 QWIBTP cpedHed IUTOTHOCTU. PUMIIbTP ¢ OCAIKOM OTOPACHIBAIOT. AJTMKBOTHVIO YacThb puiIbTpara 2 cm?
TIOMEIIAIOT B CTaKaH BMeCTUMOCTBIO 100 cM®, HEUTPpAIU3YIOT pacCTBOPOM COJITHOM KUCHOTHI (1:1) B mipn-

cyrcTBUM peHodprarernda, npwmsaioT 10 cM® pactBopa tpwiioda b, 20 cM® alteTaTHO-IUTPATHOTO Oy(hepPHOTO
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pacTBOpPA 1 JOJIUBAIOT JUCTIWIIMPOBAHHON BOIOU JO 0bbeMa S0 cM’ (KOHEUHBIM 00beM pa3BeaecHs). CTakaH ¢
PACTBOPOM YCTAHABIIMBAIOT HA TUTPOBAJIBLHBIN CTOJIMK MAaTHUTHOM MEIAJIKM, B PACTBOD IIOTPYXKAIOT MAarHur,
TIIATEILHO IIPOMBITHIE IUCTWIIMPOBAHHON BOIOU (PTOPUAHBIN 1 BCIIOMOTATEIbHBIN 2IeKTPpOoAbl. IlepeMenmBaior
PACTBOP MArHUTHOM MEIIAJIKON B TEYECHUE HECKOJIDbKUX MUHYT 1 OTCUUTBIBAIOT YCTAHOBUBIIIEECS 3HAYCHUE
PABHOBECHOTO ITOTEHIIAIA B MIWLINBOJIbTAX.

12.2.3 IlocTtpoeHune rpagyupoBOUYHOTO Tpadurka

B IU1aTUHOBBIA TUTENDL ITOMEINAIOT 3 T YIJICKUCIOrO0 KaIUSI-HAaTpUd M CIUIABISIOT B MYy(eJIbHON
reun upu remreparype 330—850 "C B TeueHue 30—40 MmuH. [1naB mocine oxitaxxaeHUs BBINIEIAYUBAIOT B
100—150 cMm’® ropstueit BoAbl B cTaKaHe BMECTUMOCTBIO 250 cMm’ 1Ipy HarpeBaHUU. OXJIaXIESHHBIN PACTBOP
[IEPEHOCIT B MEPHVIO KOJIOY BMeCTUMOCTBHIO 250 ¢M’, HOIMBAIOT BOIAOM A0 METKU, (PWIBTPVIOT Uepes
buIsTp cpenHeN IIIOTHOCTU. B MepHBIe K0I0BI BMecTUMOCTRIO 50 cM? iprausarot 1,0; 2,0; 3,0; 4,0; 5,0; 6.0;
7,0; 8.,0; 9,0 cM® cTaHmapTHOTO pacTBOpa PTOprAa HATPUI MOIIPHOU KOHLIeHTpauy (0,001 mons/oM°. D1
pacTBOPLI MMeIoT 3HaueHus pF, coorBeTcTBeHHO paBHble 4,70; 4,40; 4,22: 4,10; 4,02; 3,92; 3,86; 3,80; 3,74.
B xaxmyio xo0y IIpMIMBaT 110 2 ¢M’ (pWiIbTpaTa, HEUTPAIN3YIOT PAcTBOPBI COTHOM KucioTon (1:1) B
npucyrcTsuu peHondprarenyda, upwimator 1o 10 cMm® pactsopa TpwioHa b, 20 cMm’ alletarHO-LIMTpaTHOTO
Oy epHOTO pacTBOpPA, JOJIMBAIOT TUCTUUIMPOBAHHOM BOLOM 10 METKHU (50 ¢M® — KOHEUYHBIN OOBEM PA3BE-
IEHWS) U IIEPEBOOAT B CTakKaH BMecTUMOCThIO 100 ¢Mm’. CTtakaH ¢ pacTBOPOM YCTAHABJIMBAIOT HA TUTPO-
BaJIbHBIM CTOJIMK MATrHUTHOM MELIAJIKW U JAaJIee ITOCTYIIAIOT, KAK yKa3aHo B 12.2.2.

[1o pe3yiapTaTaM U3MEPEHUI CTPOSAT I'PAAYUPOBOUYHBIN IpadUK, OTKJIAAbIBASA 110 OCU aOCIIUCC 3HAYC-
HU pF rpagyrnpoBOYHBIX PACTBOPOB, a 10 OCU OPAMHAT 3HAYCHUS ITOTEHIIMAJIOB B MWIIMBOJIbTaX £ (MB).

12.2.4 Obpaborka pe3yjibTaToB

[1o rpanyupoBOYHOMY TpaPUKy HaXOAAT 3HAUeHUE pF, W3 KOTOPOTO, IOJIb3VICh COOTHOIICHUEM
lg C = pF, paccumuTBIBAIOT MOJSIPHYIO KOHLIEHTPpALIMIO (PTOPUIA HATPUSA B PACTBOPE AHAIU3ZUPYEMON
1poobr C, MOJIb/IM’.

Maccosyw poawo ¢ropa X, %, paccuuThIBAIOT 110 (popMyJie

C0019 VvV
X = —-100 (31)

Vy m

rne ¢ — KOHUeHTpauusda Propuaa HaTpusd, MOJIb/IM”;
0,019 — xoadpPpuiureHT 11Iepexosa OT MOJIIPHON KOHLEHTPALIMMA pacTBopa propuaa HaTpUsad K MacCOBOU
KOHIIEHTpal PTopua-uoHa, I/oIM?;

V., — KOHEYHBIN 00BEM pa3sBeNeHNS AJITMKBOTHOMN YaCTH IIPOOBL, CM”;

V, — o0IIMi1 00BEM PACTBOPA AaHAIIM3UPYEMON IIPOOLI, CM”;

V, — 00beM aTUKBOTHOM YaCTH IIPOOLI, CM”;

M — HdAdBCCKd SMJAJIN T'.

PacxoxneHus pe3yIbTaToOB IapajUIeIbHbIX OIIPEASIICHUIN HEe TOJDKHBI IIPEBLIILIATD 3HAYCHU I, YKA3aHHBIX
B Tabsuie 1.

13 I'paBuMeTpruYecCKHii METO ONpeaeeHHs COAePXKAHUS OKCHAOB HATPHUS H KAJIHUA

MeTo OCHOBAH HA BBIACICHUUN KaJIWSd WU HATPUS B BUIAE CEPHOKUCIIBIX COJIEN, UX IIPOKAJIMBAHUU U
B3BEILIMBAHUU. Melnarolee BIMSHUEC ATIOMUHNS, TUTAHA, KEJIE3a YCTPAHIIOT 00PA0OTKOM HACBIIIIEHHBIM BOIHO-
CIIMPTOBBIM PACTBOPOM VITIEKUCIIOTO aMMOHUS. 1IprMeHIIOT U1 SMaien IIpy MacCOBOM JOJIE CYMMBI OKCHIOB
KobaibTa 1 HUKeId He 6ostee 1 %. JIuara3oH onpelessieMbIX MACCOBBIX AOJIEN CYMMBI OKCUIIOB HATPUSI U
Kamsa — 5 % — 30 %.

13.1 PeakTuBBI H PACTBOPBHI

Kuciora cepnag mo 1 OCT 4204, pasbasienHada 1:2.

Kucinora ¢propucrosogopontas 1o I'OCT 10484.

Ammvuaxk BogHbBIA 110 [TOCT 3760.

CrinpT >Twi0BbIN pekTudukoBaHHbl 110 ['OCT 18300.

Avvonunt yrirekucabii o I'OCT 3770. HacemiueHHBINM pacTBOP YITIEKMCIIOIO aMMOHUS (PEaKTUB
[HTaddrora): x cmMecu, cocTodnie n3 18 cM’ amMmmmaxa, 75 cM?® Boasl 1 95 cM’ criipTa, IIprUoaBisIioT HEOOIIb-
[IIUMU ITOPLIAAMU CBEXEPACTEPTHIN YIJIEKUCIIBIA aMMOHWM, KAXIIbIA Pa3 SHEPIUYHO B30AJIThIBAS U 100AB-
JISIA KAXAYI0 HOBYIO IIOPLUIO VITIEKUCIIOIO aMMOHUY II0CJIE TIOJIHOI'O PACTBOPEHUS IIPECABIAYILEN, IOTOB-
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HOCTB PEAKTUBA OIIPECACIISIOT 110 HAJIMYMIO Ha THE KOJIOBI HEOOJIBIIIOTO OCTATKA TBEPHON COIU. PeakTB XpaHsT

B CKJISTHKE C IIPUTEPTON ITPOOKOIA.

13.2 IIpoBenenne anannsa

Hasecky smaiu 0,5 T B IDIaTMHOBOM 4alllke cCMadyUBatOT BOAOM, NPpWiInBaioT 10 cM® PToprcTOBOIOPOI-
HOM KHMCJIOTBI U 5—7 ¢cM’ cepHOM KMUCIIOTHI (1:2), comepXMMOe 4alllKy HATPEBAIOT, BBIIAPUBAIOT JOCYXA U
OCTOPOZKHO IIpOKaJInBaIoT B Mydeie mpu temireparype 700—800 °C mo mmosHOro yoajgeHusd I1apoB CepHON
KUCJIOTBL.

OcTaToK IIpU HarpeBaHuy oopadaTeIBatoT 15 ¢M’ BOABI 1 3 cM’ aMMHMaKa, pacTupast ocaloK CTEKISTHHOMN
naToukon. CoIepXKMMOe 4alllKy IIEPEHOCT B cTakaH BMecTUMOCTBIO 150—200 cv?. CTtakaH cTaBsT B COCVYI C
XOJIOJHOW BOOOU 1, HE OTPMIIBTPOBBIBAS OCANOK, IIPWINBAIOT S0 cM’ HACBIIIIEHHOTO PacTBOPA YITIEKUCIIOTO
AMMOHU, SHEPTUYHO IIEPEMENINBAL CTEKIITHHON ITAJIOYKOMN.

CTrakaH HaKpPBLIBAIOT YACOBBIM CTEKJIOM M BBIACPXKMBAIOT B COCVYIE C XOJOAHOU Boaon 30—40 MuH,
TIEPHUOANYECKU TIEPEMEIITBAA COAEPKUMOE CTAKAHA CTEKIITHHOM ITAJIOUYKON. 3aTEM PACTBOP € OCAIKOM TIEPEHOCT
B MEPHYIO KOJIOY BMeCTUMOCTBIO 100 cM’, mOJIMBAIOT 4O METKW BOIOM, II€PEMEIIUBAIOT, IIEPEIUBAIOT B
CTakKaH, B KOTOPOM IIPOBOIMIIOCH OCaxKaeHMe. 1aroT ocagky OTCTOSITECS U PUWILTPYIOT Yepe3 CyXou (PIIbTP
CpeoHEeN TUIOTHOCTH B CYXVIO KOI0y. [lepByio nmopuno puiisrpara oTOpAChIBAIOT, OTOUPAIOT B IDIATUHOBYIO
JAIIKY AJIMKBOTHYIO 4acTh 50 ¢cM’ 1 ITOCTEIIEHHO BBITIAPUBAIOT JOCYXA.

OcCTaToOK OCTOPOXKHO HArpeBaroT B Mydeie 0 VOAJICHUSI aMMOHHWUUHBIX COJIEW, IIPOKAJIUBAIOT IIPU
teMIieparype 700—3800 "C, oxuraxxagaroT 1 B3BEILIUBAIOT.

[IpokasieHHBINA OCATOK PACTBOPSIOT B rOpSTUE BOIE, PACTBODP (PUIIBTPYIOT, YAIKy WU (PUJIBTD IIPOMBbBIBA-
10T 6—8& pa3 ropsuei Bogoi. @PUiIbTp MOMEILAIOT B TY Xe YalllKy, HAarpeBaloT, IPOKAJINBAIOT U B3BEILINBAIOT.

13.3 O0paboTKa pe3yabTaToB

MaccoBy1o HOJII0 CYMMBI OKCHIIOB IEJIOYHBIX MeTaLu1oB X, %, YCIIOBHO IIEPECUMTAHHYIO Ha OKCUIL

HATPUS, BEIUUCISIOT 110 (POPMYIIE

(m, — m,)0,4364-100V,

mV, ?

4 = (32)

e m, — Macca IDIJAaTMHOBOM YalllKU ¢ OCAIKOM CYJIb(haToB, T;
m, — Macca IUIATUHOBOY YAIlIKY I10CJIe YOAJTEHUS CYIb(paToB IET0YHBIX METAJUIOB, I
0,4364 — xoaddurmeHT IIepecdeTa cyiabdaTta HATPUI HA OKCUO HATPUI,
V, — obmuil o6beM pacTBopa IpoOLI, CM’,;
m — MAacca HABECKU SMajld, T;
V. — 00beM alMKBOTHOM YacTU pacTBOpPA, B3ATOW IJIS aHAIN3a, CM”.
PacxoxmeH1s pe3yiIbTaTOB IIapajUIeIbHBIX OIIPEACIICHUN HE JO/DKHDBI IIPEBLINIATL 3HAYCHUI, YKA3AH -

HLIX B Tadbaule 1.

14 TuTpumeTpHYeCKHH MeTO onpeneeHus coaepxanus okcuaa mapradna (11)

MeTon oCHOBaH Ha OKMCICHUM MOHOB Mapraniia (11) HaxcepHOKMCIIBIM aMMOHMEM 1O MAapTraHLIEBON

KMCJIOTBI B KUCJION Cpelie B IIPUCYTCTBUUA A30THOKUCIIOTO Cepedpa U TUTPOBAHMUA MOHOB MnQ, pacTBOpOM

MBIIIIbIKOBUCTOKMCIIOrO HaTpusa. /JMarasoH OIpelesiseMbIXx MACCOBBIX J0JeM okKcnaa Maprania (11) —
0,5% — 4 %.

14.1 PeakTuBbI M PACTBOPDI

Kuciiora cosisgaasg o 1 OCT 3118.

Kuciora cepnag nmo 1'OCT 4204, pazbasineHHas 1:4.

Kucmnora propucrosomoponyas mmo [ OCT 10484.

Kuciaora oprodochopuas mo 'OCT 6552.

Kammn mupocepHoxkuciabin 1o 1OCT 7172,

Cepebpo aszorHokucioe o I'OCT 1277, pactBop 5 r/mm?°.

AMMOHMH HaIACEPHOKUCIBIA (repcyabdar ammonnd) 1o 'OCT 20478, pactBop 150 r/mwv’.

Harpuii MbINIBAKOBUCTOKUCIBIN, pacTBop 0,7 T/mnve.

Kamunn mapranimosokuciabpii 1o 1'OCT 20490, cragmapTHBIA pacTBOP € KOHIEHTpAIIMEM MapraHiia
0,2 mr/om°: 0,5754 T MApraHIIOBOKMCIOTO KAJIWA IIOMEIIAIOT B CTAKAH BMECTUMOCTBHIO 30 CM’, CMa4YMBaIOT
10—20 cm’ Boapl, npuwirBarT 10 cM’ COJIIHON KUCIIOTBI, OCTOPOKHO BBIIAPUBAIOT 1O O0pa30BaHUS COJIEH,
cMauuBawT 10 cM’ coasTHON KUCIOTHI, IpiuBaoT 10 ¢cM’ cepHON KUCIOTHI M BBINIAPUBAIOT OO ITOJIHOTO
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VIAJIEHUS CEPHOM KUCIIOTHI. COOepPKIMOE CTAKaHA OXJIAKIAIOT, PACTBOPSIIOT COJIU B BOIE, IIEPEHOCSIT B MEPHYIO
KOJIOY BMECTUMOCTBIO 1 AM’, TOJIWBAIOT BOOOU JO METKU U IIEPEMEIINBAIOT.

JTd onpenesieHsS MacCOBOM KOHIICHTPAIIUM PACTBOPA MbBIIIBIKOBUCTOKUCIIOTO HATPUS 110 MapTraHILy
25 cM’ cTaHODapTHOTrO pacTBOpa MapraHiia IIOMEIIAOT B KOJIOY BMECTUMOCTBIO 230 ¢M?, pa30aBiIsIIOT TOPSI -
yell Bojgon 1o oobema 100 e, mprymBaror 10 cm’ ceprot kucinorhl (1:4), 10 ¢’ oprodochOopHOI KUCIIO-
TeI, 10 cM® pacTBOpa a30THOKMCIIOro cepedbpa u 20 cM’ HagCepHOKUCIIOTO aMMOHU. [1oIydeHHBIN pacTBOD
TOBOIAIT IO KUIIEHUA U KUIIITAT 1 MUH, OXJIaXIAOT 40 KOMHATHON TEMIIEPATYPhI 1 TUTPYIOT PACTBOPOM
MBIIIBIKOBUCTOKMUCIIOTO HATPUA IO UCUE3HOBEHUS MAJIMHOBOM OKPACKHU.

MaccoBy0 KOHIIEHTPALIMIO PACTBOPA MBIIIBAKOBUCTOKMUCIOTO HaTpyd 1o MapraHuy C, r/CM’, BbI-
YUCISIOT 110 (hopMyIIe

Vo 0,0002

€= Vl ’ (33)

e V' — obbeM CTAaHIAPTHOTO PACTBOPA MAPTaHLIOBOKMCIIOTO KA, B3SITbIU JJIS TUTPOBAHUS, CM”;
0,0002 — macca wMapra”ia, cOOTBETCTBVIOIIAYI 1 cM® cTaHZApPTHOTO pPacTBOpa MapraHIOBOKUCIIOTO
KaJs, T;
V., — 00beM pacTBOpa MBILIBIKOBUCTOKMCIOIO KNI, M3PACXOMOBAHHBI HA TUTPOBAHUE, CM".
14.2 11poBenenne aHaIn3a

Hasecky smann 0,1 T moMeniamoT B IDIATUHOBYIO YallIKy, obpabdareiBaroT cMechbio 10—20 cMm’ cepHON
KUCIOTHI (1:4) u 3—6 cM® PTOPUCTOBOIOPOIHON KUCIIOTHI, BRIIIapUBaloT gocyxa. CyXoil ocTaTOK CILIABIISI-
I0T C IIUPOCEPHOKUCIBIM KajJMeM, IUIAB 0OpabaThIBAIOT ropssuci BomoN ¢ modasiaeHueM 10 cMm’ cepHOH
KUCIOTHI (1:4) M HArpeBarT IO IIOJIHOIO PACTBOPEHUS COJIEH.

[loydeHHBIN pacTBOP IIEPEHOCAT B KOJI0OY BMeCcTUMOCTBIO 250 cMm?, pazbdasiagoT Bonoin mo 100 cm?,
npwimBawtT 10 cm’® oprodochopHon kuciaorTel, 10 cM’ pacTBOpa a30THOKMCIIOro cepedpa, 20 cMm’ Hajcep-
HOKMCJIOTO aMMOHMS, HAaIrpeBawT, JOBOIIT 0 KUIICHUSI U KUAIITAT 1 MUH. PacTBOp OXJIaXXmamoT 10 KOM-
HATHOM TEMIIEPATYPhI U TUTPYIOT MBIIIBIKOBUCTOKMCIIBIM HATPUEM IO MCUYE3HOBEHUS MAJIMHOBON OKpPAacC-
K1 pacTBOpA.

OlpeaeieHe OKCHUIA MapraHiia MOXHO BECTU M3 pacrBopa, 1HojydeHHOro 1o 10.1.2. AJIMKBOTHVYIO
yacTb 50 cM’ 3TOTO pacTBOpa IIEPEHOCIT B KOJIOY BMeCTUMOCTBIO 250 cMm’, mpuausBarwoT 10 cM® cepHON
KUCIOTHI (1:4), pasbasasaor Bomon no oobema 100 cvm’, mpmmusaror 10 ¢’ oprodPocPopHON KUCIIOTHI,
10 cM’ pacTBOpa a30THOKUCIOrO cepebdbpa, 20 cM’ HAACEPHOKUCIOTO aMMOHUS, HarpeBaiOT, HOBOISIT IO
KUIIEHUS U KATETAT 1 MUH. PacTBOp OX1aXIaroT 10 KOMHATHOU TEMIIEPATYPHI U TUTPYIOT MBIIIBIKOBUCTO-
KMCIJIBIM HATPHUEM OO0 MCUYEC3HOBEHUS MAJIMHOBOU OKPACKM pacTBOpA.

14.3 O0padoTKa pe3ybTATOB

Brruuciasior maccoByio gomo okcuma Mapranua (1) X, %, no dopmyiie

v C{;-V,) 1,2912-100 | (34)

m

rae € — MaccoBad KOHIEHTPALMI PACTBOPA MBIIILAKOBUCTOKUCIIOTO HATPUA TI0 MAPTraHIy, I'/CM?;
V. — obbeM pacTBopa  MBIIILIKOBUCTOKMCIOIO HATPUSI, M3PACXOMOBAHHBII HA TUTPOBAaHUE
IIpOOBI, CM°.
V, — 00BeM pacTBOpa MBIIILIKOBUCTOKHCIOTO HATPUSA B KOHTPOJILHOM OIIBITE, CM’;
1,2912 — xoa(dpdpuimeHT nepecyera Ha oxkena mMapradia (11);
Mm — Macca HaBECKU SMAaH, T.
PacxoxXmeHus pe3yIbTaTOB IapauIeIbHbBIX OIIPEACIICHNN HE TOJDKHDI IIPEBBINIATL 3HAYCHUN, YKA3aH-

HLIX B Tabaule 1.

15 PoTomeTpruecKuii MeTOJ ompeaeieHus: coaepkanus okcuaa kooaanta (11)

MeTon ocCHOBaH HA 00pa30BAHMM OKPAIIIEHHOI'O B KPACHBIN LIBET BHYTPUKOMILIEKCHOTO COSIHEHMS
KODaJIbTa ¢ HUTPO30-P-COJIbI0 1 U3MEPEHUN OIITUYECKON IDIOTHOCTU IIOJIVUSHHBIX PACTBOPOB. uarazon
OIIpeAesIIEMBIX MACCOBBIX ToJIel okcuma kobanwta (1) B smamm — 0,001 % — 2,5 %.

15.1 Annaparypa, peakTHUBbI, PACTBOPDI

MO OTOKOJIOPUMETP WIHN CIIEKTPOPOTOMETD.

Kamun mupoceproxkucianeia 1o 1 OCT 7172,

Kucnora cepnad o 1 OCT 4204 1 pasoasienHa4a 1:4.
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Kucnora ¢propucroBomopontas (1oraBukoBasd) 1mo I'OCT 10484,

Kucitora azotnas o I'OCT 4461.

Kuciora congaag no 1OCT 3118, pasbasiaeHHas 1:1.

Ammuax 1o 'OCT 3760.

Crmpt >T10BbIN pekTudmnkoBaHHbIN 110 ['OCT 18300.

Harpuit ykcycHokucabiii o I'OCT 199, pactsop 500 r/om’.

Oenondrarend, cimprosoit 0,1 %-HBIT pacTBOP.

Hutpo3o-P-conp (muHatpueBass coib 1 HUTpo30-2- HadToi-3,6 mucyinbdoxuciaorsl) [11], pacTBop
MAaCCOBOM KOHLEHTpauuun 1 r/mm?,

Kobanpt MeTasmmueckuii. CTaHIapTHBINA pacTBOP A ¢ MAacCOBOM KOHLeHTpauure kobdanpra 0,1 /oM’
TOTOBST pacTBOpeHUeM HaBecku (,1000 r MeTa/uIMuecKoro KodajabTra B CMECHU COJITIHOMN U a30THON KUCIOT
(3:1). 3aTeM pacTBODP BBIIIAPUBAIOT JOCYXA M TPYKALI BhiltapuBaroT ¢ 10—15 cm’ corssrO KMCITOoThI. Cyxon
OCTATOK pacTBOpAoT B 20 ¢M’ cogHOM KUCIOTHI (1:1), pa30aBisgioT BOOOW, OXJIAKIAIOT, IIEPEBOIAT B
MEPHVIO KOJIOY BMECTUMOCTBIO 1 JIM°, JOJIMBAIOT IO METKU BOIOMN, IEPEMEITNBAIOT.

PacTBOop b, cBeXenIpuUroToBICHHBINA, ¢ MACCOBOM KOHLeHTpanuen kodanpra (0,01 mr/enm’. 10 M’ pa-
CTBOpa A IIOMEIIAIOT B MEPHYIO KOJIOY BMecTUMOCTRIO 100 cM’, moImBaoT 1O METKM BOOOU U IIEPEMEILH-
Ba1oT.

15.2 IIpoBenenne anaian3a

Hapecky smaiin 6epyT B 3aBUCUMOCTU OT COACPKAHUA OKCHIA KOOasIbTa COIJIACHO Tabiule J.

Taomxmimma 5

MaccoBas moJIsT OKCHIa Macca HABECKH, T Pas6aBiie Hie AJIMKBOTHAs 94aCTh, CM>
KobansTa, %
Ot 0,001 mo 0,01 | 100 20
» 0,01 » 0,04 | 100 10
» 0,04 » 0,10 0,5 100 5
> 0,1 » 0,2 0,1 100 10
» 0,2 » 0,5 0, 100 10
» 0,5 » 2,5 0, 200 5

R
L

[Tpoby nmoMemamT B IDIATUHOBYIO YAIlIKy, CMAauMBaOT BOLOHN, IIpWwinBaioT 20 cM’ CepHON KUCIIOTHI
(1:4) nu 5—7 cM’ PTOPUCTOBOJOPOIHON KMCIOTHI. BhIMapmBarT A0 TIOABICHUS I1APOB CEPHOM KMUCIIOTHI,
OXJIAKIAIOT, OOMBIBAIOT CTCHKM YAIlIK BOOOU U PACTBOP BBIIIAPUBAIOT JOCyXa. CyxXOoU OCTATOK CIUIABIISIOT
C 5 T IMPOCEPHOKUCIIOrO Kajlsd, IOJYIYECHHBIN TUIaB BhIIEIaYnMBaoT B 20 cM’ cepHOl KUCIOTHI (1:4) nipu
YMEPEHHOM HArpeBaHMM, PACTBOP IIEPEBOOLAT B MEPHYIO KOJIOY BMeCTUMOCTBIO S0—200 cM’ (B 3aBUCHMO-
CTH OT COJEPIKAaHMS KOOAJIbTa), pa30oaBIIsIOT BOLOM OO METKU M II€PEMEIINBAIOT.

B coorBeTCcTBUM ¢ TAOJIMLIEN 5 aJIMKBOTHYIO YacCTh ATOr0 pacTBOpa WM PacTBOpPA, IMOJIYUYCHHOI'O IIO
10.1.2, moMeramoT B KOJIOY BMeCcTUMOCTBIO 100 cM’, HEUTPAITN3YVIOT aMMHUAKOM B IIPUCYTCTBUHU (peHOoIPpTA-
JIEMHA 0 CJIa00LIeIOYHOU peaklin. M30bITOK aMMUaka yCTPAHAIOT IIPUOABIICHUEM M3 OOPETKU 110 Kall-
M corstHOM KUciIoTel (1:1). K pacTtBopy npwimBaroT 5 CM® YKCYCHOKMCIIOrO HaTtpud, 4 ¢cM® pacTBopa
HUTPO30-P-COJIM 1 KUIIATIT B TECUECHUE 5 MUH.

PacTBOop oxmtaxxmaror, IIpuoaBisitoT 1 ¢M® a30THOM KUCIIOTHI U CHOBA KUTISITAT 1—2 MUH, OXJIAXIAIOT,
[IEPEHOCSIT B MEPHYIO KOJIOY BMeCTUMOCTBIO 100 cM’, mOIMBAIOT BOAON 4O METKHU U IlepeMeInBaoT. OoHO-
BPEMEHHO IIPOBOIAT KOHTPOJIBLHBIN OIIBIT.

ONTUYECKYIO IUIOTHOCTb PACTBOPA UZMEPAIOT IIpU A = 415 HM U1 COOepKAaHMI OKCHUIA KOOAIbTA IO
0,1 % B xroBeTe TOMIUMHON TTorTomaoIero ciosg 50 mm u ripu A = 500—540 HM W1 comepKaHUS OKCHUIA
kobainpTa oT 0,1 % nmo 2,5 % B xwoBeTe TOJMIIMHOW ITortouniamomiero ciod 30 mMm. B xadecTtBe pacTBOpa
CPAaBHEHUS UCIIOIb3VIOT PACTBOP KOHTPOJBHOTO OIIBITA.

Maccy kobasibTa HaXOHUT 110 I'PAgyUPOBOUYHOMY TpadpuKy.

15.3 IlocTpoenue rpaayupoBo4YHOro rpaguka

B nrects mepHbIX K010 BMecTuMOocThiO 100 cM® npuiinmBaroT niocinemosateinsHo 0,5 1,0; 1,2; 1.6; 1,8;
2.0 cm? ctagmapTHoro pactBopa b, uto coorBeTcTByeT (0,005 0,010; 0,012; 0,016; 0,018; 0,20 MT KODaIBLTA;
eIlIe OOHA KOJIba 0epeTcs I KOHTPOJIBHOIO OIibiTa. PacTtBopsl pa3dasigior 1o 10—20 cM?’, HEUTpaIn3yioT
AMMMAKOM IO CJIA0OIIEIOUHOU peakliuu B IPUCYTCTBUU (peHoPrasernHa. M30bITOK aMMUaKa yCTPAHSIOT
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IIpUOaBICHUEM 13 DIOPETKHU 110 KAIUISIM COJIIHOU KUCIOTH (1:1). /lastee mocTymarT, Kak yKa3aHo B 15.2 co
ci10B: «K pacTBOpy NPWIMBAIOT 5 CM’ YKCYCHOKHUCIIOTO HATPUS».

[1o HallmeHHBbIM 3HAYEHUSIM OIITUYECKON IDIOTHOCTHU M COOTBETCTBYIOIIIMM MaccaM KoOaJIbTa CTPOST
rpagyupPOBOYHEBIN I'padpuK.

15.4 O06padoTKa pe3yabTATOB

Maccosywo nonw oxkcuia xkodanpra (I1I) X, %, Berauciasaior 1o gpopmyiie

my Vo, 1,27 -100
m V; 4

X = (35)

rae m, — Macca Kobdajbra, HaeHHAs 110 TPagynpPOBOYHOMY I'padUKy, T;
V, — obmuit 06beM pacTBOpa IIPOOBI, CM’;
1,27 — xoadpduaueHT ruepecuera Ha okcu kooanbsra (11);
M — MAacca HaBECKU SMaiN, T;
V. — 00beM aJIMKBOTHOM Y4CTH PacTBOpa IIPOOLI, CM°.
PacxoximeH1s pe3yIIbTaTOB I1apajUIeIbHBIX OIIPEACIICHUN He JO/KHDBI IIPEBLINIATL 3HAYCHUN, YKA3AH -

HLIX B Tabauie 1.

16 I'paBumeTpuuecKuid MeTO, onpeaeaeHust coaepkanuga okcuaa Hukeas (11)

MeTon 0OCHOBaH Ha OCAKICHUM HUKEI JUMETWITIIMOKCUMOM B aMmMmuadHon cpene (pH 8—10). Me-
[IAKOIIEe BIIMIAHNE MOHOB XKEJIE3a U MAPTraHIla YCTPAHSIOT CBA3BIBAHUEM MX B BUHHOKMUCIIBIE KOMILIEKCHI.
Jnana3oH onpeneiasieMbIX MacCcoOBBIX gosieil okcuga Hukend (II) — 1% — 4 %.

16.1 PeakTuBbl, pacTBOPHI

Ammnaxk BoaHbl 110 ['OCT 3760.

Kammi mapocepHoxkuciabin 1o 1OCT 7172.

Kuciora conmgHag mo 1OCT 3118.

Kuciora cepHasg 1o 1 OCT 4204 u pasdasiienHas 1:4.

Kuciaora ¢propucrosomopomHag (1wraBukonag) o 1'OCT 10484.

Kuciaora BunHag o I'OCT 3817, pactBop KoHueHTpaunu 300 r/mm°.

Harpuga ruopoxkcenn o I'OCT 4328, pactBop 50 r/mm?3.

Humermnrmmoxenm 110 'OCT 3828, menognont pactsop 10 r/ov’: 10 T AMMETHIITIIMOKCHMA PACTBO-
psa1oT B 1 IM° pacTBOpa TMAPOKCHUAA HATpUI KoHUeHTpaumun S0 r/mM°.

AmMMoHuM HagcepHoKucianin 1o I'OCT 20478, pactBop 250 r/mm’.

16.2 IIpoBenenne anHain3a

Hapecky smanu maccon or 0.5 1o 1 r moMeraroT B IDIATUHOBYIO YaIlIKy, CMA4YUBAKOT BOAOMN, IIPUIN-
BaroT 20 cM® cepHom KMCIO0ThI (1:4), 10 cM® PTOPUCTOBOTOPOIHON KMCIOTHI M BhIIIAPUBAIOT Jocyxa. Cyxon
OCTaTOK CILIABILIOT ¢ 10 I IMPOCEPHOKMCIIOTO KAJINS, ITOJIYUYECHHBIN TUIaB BhINIeaaduBaoT B 40 cm’ cors-
HoM Kuciaorel (1:1) ipm ymepeHHOM HarpeBaHuu. IIpm HaamMummM ocajgka pacTBOp (PWIBTPYIOT, OCATOK
TOTUIABJISIOT, IUIAB BBIIIEIAYMBAIOT U IIPUCOSINHSIIOT K (PUIBTpAaTy.

MDuipTpar MOMENIAT B cTakaH BMecTUMOCTBIO 500 cm?, npmwmBaror 100 cM’® ropgueii BOIBI,
25—30 cm’® pacTBOpa BUHHOU KUCIIOTHI U S0 cM’ pacTBOpa nuMeTwiIrmmokcuMma. 1o xkarwism, riepemMeinmBast
CTEKJIIHHOU ITAJIOYKOU, JOOABIILAIOT PACTBOP aMMMAaKa A0 IIOSBIICHUS C1aboro 3araxa. PactBop ¢ BBIIIAB-
UM OCAIKOM IUMETWITIIMOKCUMATa HUKEIS He paHee deM 4depe3 1 94 QuiabTpyioT Ha PuiIbTp «besrasd
JIEHTa»;, IIPOMBIBAIOT ocagoK U crakaH 10—12 pa3 Terwron Bogon. Ocamok pacTBopsaoT Ha dwibTpe B 30 cm?
ropstaeil coygHoM KUCIOThI (1:1). @uiIbTp IIpoMBIBAIOT 6—8&8 pa3 ropsueil Bomou, codbupad duibTpar U
IIPOMBIBHBIE BOABI B CTAKAH, U IIPOBOIAIT IIOBTOPHOE ocaxkiaeHue. Yepes 10—15 MUH pacTBOP € BBITIABILINUM
TUMETWITJIMOKCUMATOM HUKeJIS (GWIbTPYIOT Ha PUIBTD «Oenas medTar». Ocalok co CTEHOK CTaKaHa CHUMA-
IOT C IIOMOIIBIO KYCOYKOB (PWIbTPA U IIPUCOSIUHIIOT UX K OCHOBHOMY ocaliky. CTakaH, B KOTOPOM IIPOU3-
BOIMJIOCH OCAXKOEHWE HUKEII, IIPOMBIBAIOT S pa3 Teiutod Bogoil n 10—12 pa3z — ocamox Ha PuiIsTpe.

[TpoMBITEIA OCamoOK BMecTe ¢ (PMIIBTPOM OCTOPOKHO ITOMEIIAIOT B IIPOKAJICHHBIUM HO ITOCTOSHHOMN
Macchl papPopoBLIN TUTrEIb, OOYITIMBAIOT, HE HOIIYCKAsd BOCILUIAMEHEHUS, U IIPOKAJIMBAIOT IIPU TeMIIepa-
Type 300—825 "C 10 IOCTOSHHON MAaCCHI.

Ecian anasmmsupyeMas SMailb COACPIXKUT KOOAJILT, TO IIeped IIPUbaBIeHUEM AUMETWITIIMOKCUMA TIPU
OCAXICHUU U IIEPCOCAKIACHNN HUKEIISI BBOIAT 25— 30 ¢M’ pacTBOpa HAACEPHOKUCIOTO aMMOHUS.

OIHOBPEMEHHO IIPOBOIIAT KOHTPOJILHBIN OIIbIT.
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16.3 O0paboTKa pe3yabTaToB
Maccosywo nomw oxkcuipa Hukesns: (1I) X, %, Beruuciasior mo gpopmylie

Lom —my) — o —my| 100 36)

m

rne m, — MdAdCCd TUIJIA € OCAAKOM OKCHId HUKCIIA, T,

X

1
m, — Macca TUIJI, T;
m, — Macca TUIJIS ¢ OCAIKOM OKCHIA HUKEJIS B KOHTPOJIBHOM OIIBITE, T;
m, — Macca TUIJI B KOHTPOJIBHOM OIIBITE, T;

m — Macca HaBECKU SMAJIH, T.
PacxoxneHnsa pe3yiabTaTOB IapajUICIbHBIX OIIPEACIICHUN HE JOJDKHBI IIPEBBIIIATH 3HAUYCHUI, YKA3aH-
HLIX B Tadiuiie 1.

17 ATOMHO-20COpPOIIMOHHBIH M ILIAMEHHO-(OTOMETPHYECKHIA METOAbI AHAJIM3A
IMAJIEH

17.1 AroMHO-20COPOIMOHHBII MeTOH onpeaedeHHs] OKCHIAOB KajblMs, MATHHSA, JXKejle3a, MApraHuna,
Ko0a1bTa, HUKENd, XpOMAa

MeTton 0CHOBAH Ha ITOJIYYSHNU CBOOOIHBIX ATOMOB 3JIEMEHTOB M M3MEPEHUHN TIOTJIONICHIS MU SHEPTN
n3iydeHus. g atoMru3aliiy UCITOIb3YIOT BO3AYIITHO-ALETWICHOBOE ILIAMS WIN IUIAMS 3aKUCh a30Ta-alle-
TWIEH, B KAY€CTBE UCTOYHNKOB U3JIYYCHUSI — CIIEKTPAJIbHBIC JIAMIIBI C ITOJIBIM KAaTOIOM.

Jnara3oHsl ompeaesieMbIX MAaCCOBBIX O KOMIIOHEHTOB, %:

okcuna kaipmd — 1—20;

okcua Maruusg — (,2—4:

okcup xeinesa (111) — 0,5—7;

okcua Mapranna (11) — 0,1—4;

okcup kooasrera (I1I) — 0,1—2,35;

okcupg Hukera (11) — 0,5—4;

okcupg xpoma (11I) — 0,1—4.

17.1.1 Armmiaparypa, peakTHUBbI

CriexrpodOoTOMETP AaTOMHO-a0COPOIIMOHHBIN ¢ HEOOXOAMMbBIMU MCTOUYHUKAMU U3TYIEeHUS.

AneriieH texHnueckui 110 1 OCT 5457.

3aKMCh a30Ta ra3o00pa3Hasl.
Kucnora congnag no 'OCT 3118.

Kuciora azotHast o 'OCT 4461.

Kuciora cepHag mo 1OCT 4204,

Kwuciora ¢propucropomoponHas 1o I OCT 10484,

Kamuit mapranuosoxucisbii 1o ['OCT 20490.

Kejie30 kapoboHWIbHOE |2].

Maraug oxcun rio 'OCT 4526.

Kanpuun yoiekucnsi 110 1 OCT 4530.

Kamun asyxpoMoBoKucibii 110 1 OCT 4220,

KobasibT MeTAJUIMYECKUN.

Hukens metammueckuit 1o 'OCT 849.

Jlanrana oxcu [12].

17.1.2 IIpurorosieHue pacTBOPOB

M cxonHbIe CTAHIAPTHBIE PACTBOPHI TOTOBAT B PACUYETe HA KOHLICHTPAIAIO 1 T/IM? OIIpeeIgeMoro 3JIeMEHTA.

17.1.2.1 CranomapTHBIN PACTBOD KA

HaBecky 2,4972 r yriieKucioro KXKajablig, IIPEABAPUTEIBHO BBICYILIEHHOTO IIPU  TeMIIEparype
105 "C—110 °C mo nocTossHHOM MaccChl, PacTBOPSAIOT B pa3daBicHHOM (1:1) comstHON KUCIIOTE, IIPWINBAL €€
110 KAIUISAM IO IIOJTHOTI'O pacTBOpeHM. PacTBOp KUIIITAT 3—4 MUH, OXJIAXIAIOT, PA30aB/ISAI0T BOLONA B MEPHOU
Koy10e 1o 1 nvM°, mepeMeiBaroT. KOHLIEHTpALIIO PACTBOPA IIPOBEPSIOT IPABUMETPHUIECKUM METOIOM.

17.1.2.2 CraHgapTHBINA PACTBOP MarHus

Hasecky 1,6583 r okcuma Mmaraud, 1peaBapuTeIbLHO IIpoKajleHHoro npu remieparype 700—800 °C mo
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TIOCTOSTHHOM MAaccChl, pacTBOpsIOT B 40 cM® pazdaBieHHOM (1:1) COSTHON KMCIOTHI IIPU HarpeBaHU. PacTtBop
OXJIAXKIAIOT, IIEPEBOAIT B MEPHVYIO KOJIOY BMECTUMOCTBLIO 1 AM?, TOJIMBAIOT 4O METKU BOAOH U IIEPEMEIINBAIOT.
MaccoByO KOHLEHTPALMIO CTAHAAPTHOT'O PACTBOPA IIPOBEPSIIOT IPABUMETPUIECKIM METOIOM.

17.1.2.3 CtaHgapTHBIN PACTBOP XKeJle3a

Hasecky 1,0000 r kapOOHWIBHOTO XeJie3a pacTBOPSIOT B S0 cM® COIITHON KMCIIOTHI IIPY C1abOM HarpeBaHUMN.
PacTtBOp OXi1aXmaroT, IIepeBOASIT B MEPHYIO KOJIOY BMECTMMOCTBIO 1 nM®, HOIMBAIOT 4O METKU BOIOMH,
[IEPEMEILINBALOT.

17.1.2.4 CraggapTHbIA pacTBOP MapraHua

Hasecky 2,8766 r MapraHIIOBOKUCIOIO Kajausg pacTBOPSAOT B cTtakaHe B 200 cM’® Bombl, 1oOaBIISIOT
4(}) cM’ COIIHON KMCJIOTBI, HAIPEBAIOT IO IIOJIHOTO ObeclLBeUMBaHUI. PacTBOP OXJIaxKOaloT, IIEPEBOIMIT B
MEPHVIO KOJIOY BMECTUMOCTBIO 1 IM°, TOJIMBAIOT 1O METKM BOILOH, IIEPEMEIINBAIOT.

17.1.2.5 CraHpapTHBLIA PACTBOP KODAJIbTA

1,0000 T MeTaIUTIMUECKOTO KOOAIILTA PACTBOPSIOT B CMECH COJISTHOM M a30THOM KHUCIIOT (3:1), BhIImapuBa-
IOT JOoCcyXa U TPWXIbI BeIIapuBawoT ¢ 10—15 cM’ COIIHON KUCIOTHI VTSI VIAJIEHUS a30THON KUCIOThI. Cyxon
OCTATOK PACTBOPSIOT B ropsauecil Bojie, 1o6aBirstoT 20 ¢cM’ costHON KUCIOTHI (1:1) 1 pa30aBiigroT BOJOHN IO
METKHA B MEPHOU KOJI0€ BMECTUMOCTBIO 1 1M,

17.1.2.6 CtaHmapTHBLIN PacTBOD HUKES

1,0000 r MeTa/uIMYECKOro HUKeJIS pactBopdaror 110 17.1.2.5.

17.1.2.7 CranoapTHbLIU pacTBOP XpoMa

Hagecky 2,8290 T AByXpOMOBOKHUCIIOTO KAINA, IIEPEKPUCTALUIN30BAHHOI'O U BBICYILIEHHOTO IIPU TEMIIE-
patype 180—200 "C mo mocToSIHHON MAacchl, PaCTBOPSIOT B BOAE B MEPHOUN KOJIOE€ BMECTUMOCTBHIO 1 oM,
TIEPEMEILINBALOT.

17.1.2.8 PacTtBOp j1aHTaHAa

['oToBaT pacTtBopeHueM 117 T okcupa stantaHa B 400 cM’ coisHOM KMCIOTEL, pa3zbasieHuon 1:1. [1ocie
OXJIAKIEHMSA pa30aBIaoT Bogon 10 1 nM° 1 nepeMermmBaroT. MaccoBasg KoHLeHTpamsa pactsopa — 100 v/1 o’
JIAHTAHA.

17.1.3 IIpoBeneHue ananmsa

J1st oripenesreHUA cogepXXKaHnud OKCUIOB KAJIbIIMS, MArHU4, Xeje3a, MapraHia, KooajabTa, HUKEIISI U
XpOMa UCIIOJIb3VIOT PACTBOPDLI, ITIOJIY4eHHDbIE 110 4.1.2.

JUtst ompenesieHNA COOepPXKaHUI OKCUIOB MArHMA, XKeje3a, MapraHlia, KObajbTa M HUKEISI MOXHO
MCIIOJIb30BATh PACTBOP, IIPUTOTOBICHHBIN 110 17.2.3.

AJIMKBOTHYVIO YaCTb AaHAJIM3UPYEMOI'O PACTBOPA IIOMEILIAIOT B MEPHYIO KOJIOY, JODABJISIOT PACTBOD JIAHTAHA
(paccunThiBaroT Ha 10 r/1 gM° 1aHTaHa B ITOIYYaeMOM OOBEME), TOBOIAT IO METKH PACTBOPOM pa3baBIeHHON
(1:20) costHOM KMCIOTHI, TINATEIbHO IIEPEMEIIINBATOT.

JUTs onpenereHUs XpoMa IIPOBOIAT €T0 IIPEABAPUTEIILHOE BOCCTaHOBIIEHME 10 XpoMa (11I) mepexucopio
BOIOPOIA B COJISTHOKUCION cpefie. B crakanbl BMecTUMOCTBIO 100 ¢M? 0TOMpAIOT AJIMKBOTHYIO YACTh AHAJIU3UPYEMOTO
pactBopa, pobasigoT 5—10 cMm® paszbasiaeHHOoro ( 1:1) pacTtBOpa COSTHON KHMCIIOTBI, 1—2 ¢M’ TIepeKuncH
BOIOPOAA, OOMBIBAIOT CTEHKU BOJOM Y OCTOPOZKHO HATPEBAIOT O IIOJTHOTO PA3JIOKEHUS IIEPEKIMCU BOIOPOIA,
pPAcCTBOD OXJIAXKIAIOT, IIEPEBOASIT B MEPHVIO KOJIOY, HOOABIISIOT O METKU BOAY, IIEPEMEIINBAIOT.
[IonroroBieHHBIE PACTBOPHI BBOLMIT B IIaMS BO3AYX-aLleTIECH ATOMHO-a0COPOIIMOHHOIO CIIEKTpodgoTOMeTpa
1 U3MEDPSIOT adcopOMIo 251eMeHTOB. 1 olpeiesieHUs MacCOBOM JOJIM OKcnaa Kb <3 % MUCIIOIb3YIOT
TOJIBKO BBICOKOTEMIIEPATYPHOE IUIAMS 3aKMCHh 430TA-alleTWICH.

JUIWHBI BOJIH CIIEKTPAIBHBIX JIMHUH OIIPpede/IsIeMbIX 2JIEMEHTOB IIPUBedeHBI B TA0OIULIE 6.

Taonruira 6

Omnperernsie- Mg Mn Fe Co Ni Cr Ca
MbIHU 3JICMCHT

JI1rMHa BOJI- 285,2 279,35 2483 240,7 232,0 357,9 4227
HBI, HM
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OIHOBPEMEHHO IIPOBOIAT KOHTPOJILHBIN OIIbIT.

17.1.4 ITocTpoeHue rpaiyupOBOUYHBIX I'PpaPUKOB

M3 ncxomHBIX CTAHAAPTHBLIX pacTBOPOB 110 17.1.2 pasbaBieHUEM IOTOBAT CTAHAAPTHBLIE PACTBOPLI C
KOHLEHTpALIMAMHU olIpeaesieMbIX diaeMeHToB 100 1 10 Mxr/cM’. B MepHBIE KOIOBI BMeCTUMOCTBIO 100 cMm?
OTOMPAIOT AJIMKBOTHDBIC YACTU Pa30aBJIEHHDBIX CTAHAAPTHBIX PACTBOPOB, COOTBETCTBYIOIINE KOHIICHTPALIN -
aMm ot (0,1 mo 10 Mxr/cMm’, mobaBisaoT 5 ¢CM° pacTBOpa KOHTPOJIbHOTO onbita 1mo 17.1.3, 10 cm’ pacrBopa
JIAHTAHA 1 JOBOIAT 10 METKM pasbaBiaeHUeM (1:20) pacTBOpOM COJITHOMN KUCIIOTEL. I OTOBAT HE MEHEE IISTH
CTAHIAPTHBIX PACTBOPOB IJIS ITIOCTPOCHUS I'PAAYUPOBOUYHEBIX I'PAPUKOB; IIPOBOISIT KOHTPOJIBHBINA OIIBIT.

[IpumMeudyaHnHue — /lmana3zoHbl MAacCOBBIX KOHIICHTpAIU 2JIEMEHTOB JUISI IIOCTPOCHUS I'PalyUPOBOUYHBIX

rpa®prKOB MOI'YT U3MCHSITHCS B 3aBUCUMOCTH OT OIIPEICIICMBIX 3JICMECHTOB U UCIIOJIB3YEMBIX TUIIOB IIPUOOPOB COTJIAC-
Ho 3.10.

[TosmydyeHHBIE CTAaHOAPTHBIE PACTBOPBI BBOASIT B ILIAMS aTOMHO-a0COPOLIMOHHOTO CIIEKTPOPOTOMETPA
1 U3MEPSIIOT abCOPOLINIO OIIPEASTIIEMbIX 3JIEMEHTOB B COOTBeTCTBUU ¢ 17.1.3.

[1o n3MepeHHBIM 3HAYECHUSIM a0COPOIIMM, 34 BHIYETOM 3HAYECHUI KOHTPOJIBHOTO OIILITA, 1 COOTBET-
CTBYIOILIMM KOHILICHTPALIUSIM OIIPEACISIEMBIX 2JIEMEHTOB CTPOST IpalyupOBOYHbIC I'padpUKU.

17.1.5 Obpaborka pe3yJIbTaToB

MaccoByI0 HOJII0 OKCUIOB OIIPEneISeMbIX 2JIeMeHTOB X, %, BRIUUCIISIOT 110 opMyIIe

C.V,Vy K10™*
m V2 ?

X = (37)

rae C — KOHLEHTPALMS OIIPEIEIIEMOro JIEMEHTa, HAIeHHAs 110 TPagyruPOBOYHOMY I'padUKy, MI/CM’;

V. — 00beM pacTBopa aHAJIU3UPYEMON 3MAIN, CM’;

V, — 0bbeM pacTBopa I U3MEpEeHUs abcopOmu, ¢M”;

K — xoadpdpuiuneHT nnepecyera Ha OKCUI OIIPEACTIIEMOTO JIEMEHTA;
m — Macca HaBECKU SMaJll, I;

V, — 00beM @IMKBOTHOM 4acTU pacTBOpa, CM”.

PacxoxXaeHnd pe3yIbTaTOB I1apaUICIbHBIX OIIPECACIICHUN HE JOJIKHDBI IIPEBLIIIATHL 3HAUCHUN, YKA3aH-
HBIX B Tabsuie 1.

17.2 I1namenno-(poTOMETPUYECKIH METO/1 ONpeaeIeHIA COAEePXKAHNA OKCHA0B HATPHUA U KAJIUA

MeToa OCHOBAH HAa BO3DYXICHUUM aTOMOB HATPMA U KaaMd B IUIAMEHM alLlCTWICH-BO3AYX WIHN IIPO-
[IaH-0YyTaH-BO3AYX U U3MEPEHUM MHTCHCUBHOCTH U3JIYIEHNI CBOOOIHBIX aTOMOB HATPUI U Kainund. uara-
30HBI OIIPeIe/IsIeMBIX MACCOBBIX JoJjiel okcuma HaTtpus — 2 % — 30 %, okcuma xaomg — 0,1 % — 4 %.

17.2.1 Armmaparypa, peaxTUBDBI

CriektpodoTOMETP aTOMHO-a0COPOILIMOHHBIN, PAOOTAIONINN B SMUCCUN, WIN IDIAMEHHBINA (POTOMETD.

AnerwieH texHudyeckui 1o 1'OCT 5457 wium nporian-oyras.

Yanky crekjioyriepoIHbIe.

Kucnora azorrasg o 'OCT 4461.

Kuciora coigHag mo 1OCT 3118.

Kuciaora cepHasg no 1 OCT 4204.

Kucmnora propucrosomopontas o [ OCT 10484.

Harpuga xstopun mo 1 OCT 4233.

Kaymga ximopua o 1OCT 4234,

[Iepoxkcun Bomopona mo I'OCT 10929.

Hesusa xomopun |13].

17.2.2 IlpurorosieHue pacTBOPOB

17.2.2.1 CtaHmapTHBIA pacTBOpP ¢ KOHLeHTpanred 1 /oM’ HaTtpysd: HaBecKy 2,5435 T BBICYILIEHHOTO
IO IIOCTOSHHOM Macchl 1pu teMmriieparype 105—110 "C xumopupa Harpusg pacTBOPSIOT B BOIAE B MEPHOU
KOJIOE€ BMECTUMOCTBIO 1 IM°.

17.2.2.2 CtaHgapTHBLIN pACTBOP ¢ KOHIeHTpauuren 1 r/om’ kanuda: HaBecKy 1,9080 r BBICYIIIEHHOTO IO
IIOCTOSIHHON Macchl 1Ipu TteMmiieparype 105—110 "C xmmopuga xajamg pacTBOPSIOT B BOJEC B MEPHOU KOJIO€
BMECTUMOCTBIO 1 nMm°.

17.2.2.3 PactBop ne3usa xoHueHtpauuu 100 r/am’: HaBecky 126,68 T xstopuaa 1e3us pacTBOPSIIOT B
1 1M’ BOOBI.

17.2.3 IlpoBeneHue a"Haiunsza

Hapecky smanu 0,1 r moMeniaror B CTEKIIOYIVIEPOAHVIO YaIlllKy, CMa4duBaAlOT BOAOHN, IIPUOABIISIOT
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2 CM’ a30THOM KUCIOTBI, 15 ¢M’ paszoasieHHOU (1:4) cepHOM KUCIOTHI U 5 CM’ (PTOPUCTOBOLOPOIHOMU
KMCJIOThI M HATPEBAIOT IO BBIACJICHUS IIAPOB CEPHOM KUCIOTHI, OXIIAXKIAIT, OOMBIBAIOT CTCHKM YalllKU
BOIOI, BBIIIAPMUBAIOT JOCYXA, CYXOM OCTAaTOK CMadMBaloT BOAOU, obpabaTeiBaroT 10 cM’ COISTHOM KUCIIOTHI,
pasbaBiieHHou 1:1, mpubasissror 10—15 ¢cM’ Topssyeil Boabl, OOMEBIBast cTeHKM 4Jainky, 10—15 xamens 1e-
pPOKCHAA BOIOPOIA M BBIICPXMBAIOT B TEIUIOM MECTE OO IIPEKpAllleHUS peakumnu. PacTBOp OXIIAKIAIOT,
[IEPEHOCSIT B MEPHVYIO KOJIOY BMecTUMOCTBIO 100 cM?, HOBOIAT 1O METKM BOOOU, IIepPEMEIIUBAIOT. AJINKBOT-
HYIO YaCTb PACTBOPA IIOMEIIAIOT B MEPHYIO KOJIOY, JOBOIAT 1O METKM BOOAOMH, IIepeMeInnBaroT. 1Ipu orpe-
IeJICHUM MacCOBOM JOJIM OKCUIA KAJIW JOOABIISIOT pacTBOP Le3ud (13 pacuera 1 r/aM° 11€319 B KOHEUHOM
o0beMe). PacTBOpbI BBOOMIT B ILIAMS  aTOMHO-a0COPOILIMOHHOTIO CIEKTPOMPOTOMETPA WIN IUIAMEHHOTO
oToMeTpa W UBMEPSIOT MHTCHCHUBHOCTb M3JIY4EHUS aTOMOB HaTpud IIpyu A = 589, 0 HM U Kaiud Ipu
A= 766,5 nMm. KoHlleHTpalnio HATPpUS U KU HAXOAIT I10 IpaayupoBoyHoMy Tpaduky. OIHOBPEMEHHO
IIPOBOAAT KOHTPOJILHBIA OIIBIT.

17.2.4 IlocTpoeHe rpagyupOBOUYHBIX I'Pa(pIKOB

M3 mcxXomHBIX CTAHAAPTHBIX PACTBOPOB HATPUA U Kaiuud 1o 17.2.2 paszdbaBieHUEM BOIAONU TOTOBMIT
CTAaHJAPTHBIE PACTBOPBHI OIIPEACIISIEMBIX AJ1eMeHTOB KOHIIeHTpau 100 u 10 mxr/cm?. B MepHBIE KOJIOBI
BMeCTUMOCTBIO 100 cM® oTOMPAIOT ATMKBOTHBIE YACTH PA30aBJICHHBIX CTAaHAAPTHBIX PACTBOPOB, COOTBET-
CTBYIOIIIME KOHLeHTpauugaM oT (0,5 mo 10 Mxr/cM?; K CTaHZAPTHBIM pacTBOpaM Kaaus JOOABIAIOT 1O 1 ¢Mm?
pacTBopa 1Le3Ud; JODABIISIOT K KAXIOMY PAcTBOPY IIO 5 ¢M’ pacTBOpa KOHTPOJBHOTO OIbiTa 1o 17.2.3,
JTOBOJAT BOION A0 MEeTKU. 11poBOAAT KOHTPOJIBHBIU OIIBIT.

[1omygeHHBIE PpACTBOPLI BBOMAT B IUIAM4 U U3MEPSIIOT UHTEHCUBHOCTD NU3JIYUCHUSI AaTOMOB OIIPEHEIIS-
eMbIX 3J1eMeHTOB 110 17.2.3. 110 pe3yiabrataM M3MepPEeHUN, 34 BHIUETOM PE3YJIbTATOB KOHTPOJIBLHOI'O OIIbITA,
1 COOTBETCTBYIOILIMM KOHLIEHTPALMSIM OIPEACIISICMBIX JIEMEHTOB CTPOST I'PALYUPOBOUYHBIE T'Pa(pPUKHU.

17.2.5 ObpaborKka pe3yJIbTaToB

MaccoByto 10110 oKcuaoB HaTtpus U Kaiusd X, %, BbIMUCIISIOT 110 (popMyJie

C.V,Vy K10™*
V2 n ?

X =

(38)

rae C — KOHLEHTPALMS OIPENeSIEMOro 2JIEMEHTA, HalleHHAs 110 TPagyupOBOYHOMY IpaUKy, MKI/CM’;

V., — obmuil 00beM pacTBopa aHAIM3UPYEMON DM, CM’;

V., — 00beM pacTBopa 11pYU U3MEPEHUU, CM”;

K — xoxdpdpuumeHT nepecyera Ha OKCUI OIIPEACTIIEMOTO DJIEMEHTA;

V, — 00beM aJIMKBOTHOM YacTU pacTBOpa, CM’;

m — Macca HaBeCKU SMajlu, T.

PacxoxXIeHns pe3yiabTaToB IapajuIeJIbHBIX OIIPEASICHNN HE JTOKHBI IIPEBBIIIATL 3HAYSHUI, YKa3aH-

HLIX B Tabauie 1.

18 CnexkrpaJibHble METOAbl AHAJINU3A 3MAJEl

18.1 CoeKkTpaabHbIii METOA OTHOBPEMEHHOTO OMpee/eHN OKCHA0B KAJbIMSA, MATHHAS, ATIOMUHHIA, JXKeIe3a,
HATPHUS, KAJHs1, MAPraHla, HUKeJIsd, KoOAJIbTa

MeTon ocHOBAH HA CXUTAaHWU SMaIA ¢ Oy(PpepHOM CMECBIO B IAyre IIEPEMEHHOIO TOKAa M3 Kparepa
YTOJIBHOT'O 3JIEKTPOMA, BO3OYXKIECHUN U PETUCTPALIMU CIIEKTPA OIIPEACIIEMBIX JIEMEHTOB. /arta3zoHbl O11-
PEACIISIEMbBIX MACCOBBIX JOJIEU KOMIIOHEHTOB SMAaJIEU COOTBETCTBYIOT paszaeinaMm d3—7, 9, 13—17.

18.1.1 Anmaparypa, peakTUBbI, MaTEPUAJIbI

Crexrporpad ¢ odbpaTHO JIMHEWHON puclrepcueil He MeHee 0,7 HM/MM B obsacTu criekrpa 260—
420 HM Wi Ipudop ¢ POTOIJIEKTPUUCCKOU PErucTpalleil CIIeKTpa.

MukpodotomeTp.

MDOTOIUTACTUHKM CIIEKTpAaJIbHbIC TUTIA .

JInTun yriieKuciabsi, oc. 4.

bapun yriexucibpii 1mo 1'OCT 4158.

Banamnsa oxkcun (V).

[ pacprTOBBIN ITOPOLIOK, OC. Y.

Y criexrpaibHble Mapku C-2 WiIN oc. 4.

Kaymn yrrexucinni 1o 1 OCT 4221 6e3BOIHBIN.

Harpun yriekucnsm mo 1OCT 83 0e3BOIHBIN.
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Kobanpra (III) oxcun 1o I'OCT 4467.

Huxkena (111) oxkcun mo I'OCT 4331.

Maruaug oxcun mo 'OCT 4526.

Kaspuun yriexkuciniid 1o 1 OCT 4530.

ATIOMUHUS OKCUJL O€3BOJIHBINA.

Kenesa oxkcun (111).

TuraHa guoxkcu.

CraHgapTHble 0bpa3lbl.

JloTrycKaeTcsa UCIIOIb30BAHME CMHTETUIECKX CTAaHIAPTHBIX 00pa3noB (CCO), IpUroTOBICHHBIX I1Y-
TEM CMEINNBAHUS PACUETHBIX KOJIMYECTB YKA3AHHBIX BbIIIE COSAMHEHU, COACPXKAIIUX OIIPEACIISICMbIE 3JIE -
MeHTHI. [lepen nnpurororieHneM CCO UCXOOHBIE BEIIECTBA IIPOCYILIUBAIOT IIpU TeMIieparype 120—150 "C
IO IIOCTOSHHOM MAacCChl U IIEPETUPAIOT B araTOBbIX WIN A1IIMOBBIX cTyIIKaX. IIpurorosiaenHble CCO XpaHAaT
B 3KCUKATOPE.

18.1.2 IlogroroBka crtaHgapTHBIX 00pa3noB (CO) m 11pod K aHAIM3Yy

['oToBsiT OYy(hepHyIOo cMech (BC) Ha ocHOBe TpadpUTOBOTO IIOPOIIKA ¢ MACCOBOU gojieit uTusd 5 % (B
BUAE JIUTUS yIyiekuciaoro), oapus 0.5 % (B Bume 6apus yrirekucioro), okcuna BaHagusa 0,5 %. B aratoBoii
WA SIIMOBOM CTYIIKE TINATEIJILHO CMEIIMBAIOT CTAHAAPTHBLIE 00pasubl U IIPoOLI ¢ bC B COOTHOLIEHUU
1:50, a mpu BBICOKMX KOHILIeHTpalLMsax okcumaa Hatpus (6onee 20 %) B cootHorueHnuu 1:100. C rmomMoIpio
CTCKIITHHON JIOXKU U CTEKJISHHOM BOPOHKM HACBIIIAKT OKOJIO SU MI 11po0bl 1 CO B Kparepbl YTOJIbHbBIX
3JIEKTPOJOB PIOMOYHON (POPMBI TIIYOMHOM 5 MM (TOJIIIMHA CTEHKM — 1 MM, TOJIIIIMHA JHA — 2 MM). BMmecTo
HOXKHN B YIrOJIBHOM 3JIEKTPOJAE MOXET OBITH IIPOCBEPIICHO OTBEPCTUE AuUaMeTrpoM 3,5 MM. Jlorryckaercs
IIPUMEHEHIE YIOJIBbHBIX AJIEKTPOLOB APYIron (POPMBbI, O0ECIICUMBAIOLIEN HEOOXOAMMYIO IIOMOILD IIPU CKU-
TaHUU.

18.1.3 IIpoBeneHne anainsza

B mrratBe ycTaHAaBIMBAIOT BEPXHUUN VIOJIBHBIN 2JIEKTPOI, 3aTOUYCHHDBIN Ha IToJycdepy WIN Ha KOHYC
C IUIOIIAAKOM AMAMETPOM 3 MM, M HMKHUHA SJIEKTPOL ¢ IIPOOON HA PACCTOSHUU 2 MM JAPYI OT Apyra.
CxuraroT IIpoObI B AVre IIEPEeMEHHOI'O TOKA, CWwiIbl ToKa — 11 A, BpeMsd cKuraHusd — J ¢. CIEKTpPbI
poTorpadupyror 1pyu nmmmpuHe mean crexkrporpada 0,010 MmM; 1me1b OCBEIIAIOT CTAHAAPTHON TPEXJIMH30-
BOM CUCTEMOM, 00acTh criekTpa — 260—420 mM. PoTOILTaCTUHKY 00padaTHIBAIOT COTJIACHO WX ITACIIOPTY.

Ha wmuxkpodoroMerpe HUMEPSIOT IUIOTHOCTH  IIOUYEPHEHUN  CICAVIOIIMX AHAJIUTUYECCKUX I1ap
JIMHUW, HM:

-

HaTpUn 330,2

KaJInn 404 .4

MAarHum 279.6 Oapun 307,2
278,0

ATTIOMUHUNA 266.0
256,8

KaJIbLIAN 317,9

KOOAJIbT 340,35

HUKEIb 3414 ¢ BaHaIuM 307.4

KeIe30 297,3

MapraHell 293.3 .

18.1.4 Obpaborka pe3yibTaToB

JUTsT KaxKIIou 1Ipo0bl M CTAHAAPTHOTO 00PAa31ia BLIYUCIISIOT PA3HOCTY ITOYEPHEHUN AS-aHAITUTUYECKUX
T1ap JIJMHUM 1 YCPEIHIIOT UX JUIA BCeX (HE MeHee 3) IapajuieIbHbIX n3MepeHun. [11o 3HayeHnmam AS cTposar
rPAIYUPOBOYHBIE I'PAPUKU UL KAZKOOTO OIIPESALIISIEMOTO 2JIEMEHTA, HAXOAAT €0 MAaCCOBYIO JOJIIO U IIePE-
CUUTBIBAIOT €€ HA OKCUJbI SJIEMEHTOB.
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JLOJIKHBI COOII0OaThCd TPEOOBAHUS K TOYHOCTU COITIACHO Pa3meily 3.

18.2 CneKkTpajbHbIid METOI OJHOBPEMEHHOTO ONpeaeeHNs OKCHA0B KAJbIMA, MATHHAS, ATIOMUHHIA, JXKeIe3a,
O0opa, Mapraina, HuUKeJas1, KOOAJIbTA

MeTon OCHOBAaH Ha CXMUIaHUH SMajld ¢ Oy(pepHON CMECHIO B AYTOBOM pa3psale Ha IABIKYIIEMCS
SJIEKTPOIE, BO3OYXKICHNYN U PETUCTPALIMU CIIEKTPA OIIPEACIISIEMBIX SJIEMEHTOB, IUAIIA30HBI OIIPEICTIIEMBIX
MACCOBBIX JOJIEM KOMIIOHEHTOB SMAaJIe COOTBETCTBVIOT paszaenam S—7. 9. 11, 14—17.

18.2.1 Anmnaparypa, peakTUBbI, MAaTEPUAJIbI

Criexrporpad XBapLeBBIM CpeOHEN TUCIIEPCUN WINW NIPUOOP € (POTOITEKTPUUECKON pPEeTUCTpaLiien
CIIEKTpA.

['eHeparop Ayru 1EpeMEeHHOTO TOKA.

[IprcnocobneHne ¢ ABMXKYIIMMCS (BpAIAOIIUMCY) JUCKOM I II0Ja4M IIPOOBI B 30HY TOPEHUS

ITYTH.
Kirent tunia bg-2.

Y1iu criekrpajibHble 0€300pHBIE WJIN OC. Y.

[ pacprTOBBIN ITOPOIIOK, OC. Y.

Mexap mapku M1 o T'OCT &59.

MDOTOIUTACTUHKY CIIEKTpaJIbHBIE TUTIA .

JInTnn yriieKuciabi, oc. 4.

bapun yvriexucibpii 1mo 1 OCT 4158.

Banagna (V) oxcum.

MuxkpodoromeTp.

CraHaapTHbIE OOpa3Lbl.

18.2.2 1loaroroska mmpo6 n CO K aHaIMU3y

[1po6er u CO cmemuBaroT ¢ oydpepHoU cMechio 110 18.1.2. /lajiee Ha Kpall MEOAHOTO AUCKA C ITIOMO-
b0 KMCTOUKM U IIA0JI0OHA HAHOCYIT KOJIBLIEBYIO IIOJOCKY Kiled mmpuHou 10 mMm. C IIOMOIIBIO cCUTA C
sgerkon 0,1 MM HaneuIg10T 1Ipo0ObI 1 CO, Kaxayio 11pody 1 CO — Ha OTAEIbHBIN AUCK; N30BITOK CTPIXU-
BalOT U B JAJIbHEUIIIEM CHOBA MCIIOJIB3YIOT I aHAJIM3A.

18.2.3 IlpoBeneHue anaimniza

[loncTaBHOM YTOJMBHBIN SJIEKTPOI, 3aTOUCHHDBINM HAa KOHYC, YCTAHABIUBAKIOT B IIITATUBE, BLIBOIAAT €TI0
Ha OIITUYECKYIO OCh cIieKTporpada 1o TeHeBOU IIpoeKun. MeaHbIil guck ¢ 1podoi i CO yKIaabIBaIoT
HAa CTOJIUK, ABIAIOIINNACSI HIDKHUM SJIEKTPOAOM. PacCcTogHNEe MEXIY IIPOTUBOAJIEKTPOLOM U MEAHDBIM JTUC-
KOM — 2 MM (110 1a6J1oHy). OTHOBPEMEHHO BKIIIOYAIOT TEHEPATOD AYTHU M IIPUBOIAT BO BPAIIEHUE JUCK C
IIpoboI; crita Toka Oyru — 4 A, CKOpPOCTb BpalleHUd aucka — 1 00/MuH, skcriosuunga — 20—30 ¢ B
3aBUCUMOCTH OT IIPUMEHIEeMBbIX (POTOIDIACTUHOK. C OOHOIr0 AUCKA I1OJIY4JAaIoT ABE CIIEKTporpaMMbl. CIIeKTPEL
PETUCTPUPVYIOT IIPU INUpHHE 1eau criekrporpada 0,015 MM, ocBellieHUE eI — TPEXIIMH30BOE.
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ITPUITOXEHHWUE A
(CIIPaBOYHOC )
bubdanorpagpus
[1] MU 2335—95 ['ocynapcTtBeHHass cucteMa O0eCIICUCHUS €JIMHCTBA U3MEPEeHUN. BHYTpeHHHUI KOHT-
pPOJIb KadecCTBa Pe3yJabTaTOB KOJUYECCTBECHHOTIO XWUMHUYECCKOIO aHalIm3a
[2] TY 6-09-3000—78 Keaeszo kapboHMIBHOE
[3] TY 6-09-5360—87 Oenondrarenn
[4] TV 6-09-5359—87 KBaciiel xere30aMMOHUMHEBIE
[5] TV 6-09-6978—88 Kucnaora ackopdbuHoBas
[6] TV 6-09-4590—86 MaHHUT (MAHUTO.MI)
7] TY 6-09-3569—81 MeTITOBBIN OpaHXKeBBI (MHIUKATOP)
[8] TY 6-09-1406—79 [1pKOHUII a30THOKMCABIN 2-BOIXHBIN
91 TV 6-09-3677—85 Hupxkonuit (IV) x1opokuch 8-BogHAas
[10] TV 6-08-487—88 DaekTpoasl gpropuaHsle Tuiia BI-VI
[11] TV 6-09-7511—89 Hutposo-P-comnb
[12] TV 45-4-164—89 JlaHTaHa OKCHUJI
[13] TY 6-09-4066—86 He3nsa ximopun
OKC 25.220.50 V19 OKCTY 1409
87.040.20

KurtoueBblie €j10Ba: SMaIb CUJIMKATHAL IPYHTOBAL, SMAJIb CHJIMKATHASL IIOKPOBHAY, SMaJIb CWIMKATHAI BOpPTO-
Bas, aHAJIN3, PEAKTUBLI, allllaparypa, KOHIIEHTpAIIULg, MACCOBAd JOJILI, PE3VIIBTAT, TPALYUPOBOUYHBIN I'pa-
(pUK, TDTAaMEeHHO-POTOMETPHUUECCKUN METOI, TPAaBUMETPHUUCCKUI METO, KOMIUIEKCOHOMETPUUECKUIT METOI,
CIIEKTPAJIBHBIN METOII, IIEPMAHTAHATOMETPUYECKIIN METOM, TUTPUMETPHUUCCKII METOM, ITIOTEHIIMOMETPIYIEC -
KU METO],
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