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FTOCYLAPCTBEHHbBIN CTAHOAPT POCCUWCKOWN SELEPALUMN

AMAJNN CUNTNKATHBDIE (PPUTTHI)
MeToabl aHam3a

Silicate enamels (frits). Methods of analysis

Jata BBefeHns 2002-01-01

1 O6nacTb NpUMeHeHUs

HacTtosiwmii cTaHAapT pacnpocTpaHsieTcst Ha CUMKATHbIE TPYHTOBbIE, MOKPOBHbIE U GOPTOBLIE 3Ma-
n (pUTTbI), NPeAHA3HAYEHHbIE A1 HAHECEHWS HA MOBEPXHOCTb X03AWCTBEHHOW MOCYAbl, U yCTaHaBAW-
BaeT METOfbl UX aHann3a.

2 HopmaTuBHbIe CCbISIKK

B HacToALLeM CTaHAapTe UCNOb30BaHbl CCbINKU Ha CnefytoLue cTaHaapTbl:

FOCT 8.234—77 ocyfapCTBeHHas cuctema obecneyeHns egnHCTBa M3MepeHnin. Mepbl BMeCTUMOC-
TW CTEKNAHHbIE. MeTofbl N CPefCTBa NOBEPKU

FOCT 8.315—97 [NocyaapCcTBeHHas cucTema obecrneveHns eanHCTBa M3mMepeHuii. CTaHgapTHbIE 06-
pasLbl COCTaBa 1 CBOWCTB BELLECTB 1 MaTepnanos. OCHOBHbIE MON0XKeHUS

[OCT 61—75 Kuncnota ykcycHas. TexHu4eckune ycnosus

FOCT 83—79 Hatpuit yrnekucnblil. TeXHUYECKMe ycnoBus

FOCT 199—78 Hatpwit yKCYyCHOKUCbIV 3-BOMHbIN. TeXHUYECKMe yCnoBus

FOCT 849—97 Hukenb NepBuYHbLIA. TEXHUYECKME YCNIOBUS

[OCT 859-2001 Megab. Mapku

FOCT 1277—75 Cepebpo a30THOKMCNO0€. TeXHNYECKME YCoBuUS

FOCT 1381—73 YpOTPONUH TEXHUYECKUIA. TEXHNYECKIME YCNOBUS

FOCT 1770—74 lMocypa MepHas nabopatopHas CTeknsaHHas. LiMnvHapbl, MEH3YpKU, Konbbl, npo-
6UpkKn. ObLLMe TEXHUYECKIME YCN0BUA

[OCT 3118—77 KucnoTta consiHas. TeXHUYeCKume ycroBms

[OCT 3640—94 LInHK. TeXHNYeCcKune ycnosus

FOCT 3760—79 AMMMaK BOAHbIN. TEXHUYECKME YCNOBMS

FOCT 3765—78 AMMOHMIA MONNGAEHOBOKMCABIA. TeXHWYECKME YCIOBNSA

FOCT 3770—75 AMMOHWIA yrNeKnCAbIiA. TeEXHNYECKME YCNOBUS

FOCT 3773—72 AMMOHWIi XNIOPUCTBINA. TeXHNYECKUE YCIOBMSA

FOCT 4147—74 Xene3o (111) xnopug 6-8ogHbIN. TeXHUYECKMe YCNoBUS

FOCT 4158—80 bapuii yrnekucnblii. TeXHUYeCKMe ycnoBus

FOCT 4165—78 Mepgb (M) cepHokucnas 5-BofHas. TexHUYeCKne ycnosus

FOCT 4198—75 Kanuii hoCchopHOKNCAbIN 0fHO3aMELLEHHbIA. TeXHUYeCKMe yCnoBuMS

FOCT 4199—76 Hatpwii TeTpabopHOKuCAbI 10-BoAHbIA. TeXHUYECKME YCNOBUSA

V3naHve omumanbHoe
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FOCT 4204—77 Kncnota cepHas. TeXHUYecKune ycnosus

FOCT 4220—75 Kanwii fByXpOMOBOKMC/bIA. TEXHUYECKME YCNOBUS

FOCT 4221—76 Kanuii yrnekucnblii. TeXHUYeCKUe ycnosus

FOCT 4233—77 Hatpuii xnopucTblit. TeEXHUYECKIME YCN0BUA

FOCT 4234-77 Kanuid XnopucTblid. TeXHUYeCKne yCnoBus

FOCT 4328—77 Hatpusa rugpookuch. TeXHNYEeCcKune yCcrosus

[[OCT 4331—78 HuKens oKuCb YepHas. TexHUYecKue ycnosms

FOCT 4332—76 Kanuii yrnekucnblil —HaTpuid yraeKucnblit. TeXHUYecKne ycnoBus

FOCT 4461—77 Kucnota a3oTHas. TeXHUYecKue ycnosms

FOCT 4463—76 HaTpuit hTopucTbIii. TEXHUYECKME YCI0BMSA

FOCT 4467—79 Ko6anbT(Il, 111) okeng. TexHuueckue ycnosus

FOCT 4478—78 Kucnota cyabocanvHHIOBas 2-BoAHasA. TeXHUYECKMe YCI0BUS

FOCT 4526—75 MarHuii okcui. TeXHNYeCKme yCoBms

FOCT 4530—76 Kanbuuii yrnekuchblii. TeXHUYECKIE YCIoBUS

FOCT 5457—75 ALEeTWEH PaCTBOPEHHbIN 1 ra3006pasHblii TEXHUYECKMNIA. TEXHUYECKME YCOBUS

FOCT 5712—78 AMMOHWIA LLaBENEBOKMNCbIA 1-BOAHbIN. TeXHUUECKME YCOBUSA

FOCT 5817—77 Kucnota BUHHaA. TeXHUYECKMe YCoBus

FOCT 5823—78 LIMHK YKCYCHOKUC/bI/ 2-BOAHBINA. TeXHUYECKMe YCNOBNS

FOCT 5828—77 AMMETHATTHOKCMM. TeXHUYeCKre yCnoBus

FOCT 5839—77 HaTpwii WwaBeneBoKMCbIA. TeXHUYECKIME YCOBNS

FOCT 5845—79 Kanuii-HaTpuii BUHHOKUCAbINA 4-BOAHbIA. TeXHWYECKME YCNOBUS

FOCT 6259—75 nnuepuH. TexHUYeckue ycnosus

[OCT 6344—73 TnoMo4eBHHa. TexHN4YecKune ycnosus

FOCT 6552—80 Kucnota optodoctopnast. TeEXHUYECKUE YCIOBUS

FOCT 6563—75 N3aenums TexHu4eckue 1n3 61aropofHbIX MeTanioB U CrniaBoB. TexXHUYecKne yenosus

[OCT 6709—72 Bopa amuctunnuposaHHas. TexHU4Yeckune ycnosus

FOCT 7172—76 Kanuii nMpocepHOKUCAbINA

FOCT 9428—73 KpemHuii (IV) okcna. TeXHUYecKme ycnosus

FOCT 9656—75 Kncnota 60pHas. TexHnYeckne ycnosus

FOCT 10484—78 KucnoTa hTopMcTOBOAOPOAHAS. TEXHUYECKME YCNOBUSA

FOCT 10652-73 Conb gnHatpueBas aTuneHanamub-N, N, N' N -TeTpayKCyCHOW KMCNOTbl 2-BOAHas
(TpnnoH B). TexHnYecKme ycnosus

OCT 10929—76 Bogopofa nepokcus,. TexHn4eckume ycnosus

[OCT 11293—89 XenatuH. TexHUYeCKue ycnosus

FOCT 18300—87 CrmpT 3TWUNO0BbIV PEKTUDUKOBAHHbIA TEXHUYECKUIA. TeXHUYECKMe YCNoBUs

FOCT 19522—74 AMMOHUIA POAAHUCTbIA TEXHUYECKMIA. TEXHUYECKIME YCNOBUS

FOCT 20478—75 AMMOHW HafCEPHOKMUCbINA. TEXHUYECKMe YCNOoBUS

FOCT 20490—75 Kanuii MapraHL,0BOKMCbIA. TeXHUYECKNE YCNoBUS

FOCT 22280—76 HaTpuit TMMOHHOKUCALINA 5,5-BOAHbIA. TEXHUYECKNE YCOBNS

FOCT 24104—88 Becbl nabopaTopHble 06LLero HasHauYeHus 1 06pasLoBble. O6LME TEXHUYECKIME YCOo-
BuAd

[OCT 24363—80 Kanns rnapookuch. TexXHNYecKune ycnosms

FOCT 24405—80 3manu cunukaTHble (hpuTTbl). TEXHNYECKUE YCNOBMA

FOCT 29169—91 (L CO0 648—77) Mocyga nabopaTopHas CTeKNAHHas. MUNeTKN ¢ 04HON OTMETKOW

FOCT 29227-91 (UCO 835-1—381) Nocyna nabopatopHas cTeknsaHHasA. MuneTky rpagyvpoBaHHbIe.
YacTtb 1 O6uime TpeboBaHMA

FOCT 29251—91 (MCO 385-1—84) Mocyaa nabopaTopHas CTeknsHHasA. bropeTku. YacTtb 1 Obwme
TpeboBaHuWs

3 O6uwue TpeboBaHUA

31 AHann3 amann NpoBoasT Ha nabopaTopHo Npobe, 0TobpaHHol no FTOCT 24405. Mpoby roToBAT
B BMAe MOPOLLKa pasMepoMm 4acTuy, He 6onee 0,16 MM, BbiCyLleHHOrO npu Temnepatype 105—110 *C B
TeyeHne 1u. N5 cneKTpanbHOro aHanmn3a Npoby M3MenbyatoT 40 pasmepa YacTul, He 6enee 0.04 Mwm.

* C lwions 202 r. BBefieH B aeiictene MOCT 24104—2001 «Becbl nabopatopHble. ObLyme TexHU4eckne Tpebosa-
HUA».
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3.2 labopaTtopHasa mMepHas nocyaa u npubopsl —no FOCT 1770. FOCT 29169. FOCT 29227 n FOCT
29251. [lonycKaeTcs NpUMeHeHWe MepHOI nocyabl, noBepeHHol no FOCT 8.234. MNnaTnHoBas nocyaa —no
FOCT 6563.

3.3 MNprmeHseMble peakTuBbI JO/HKHBI UMETb CTEMEHb YNCTOTLI HE HUXKE, YeM Y. [, a.

CTaHAapTHble PacTBOPbLI FOTOBAT U3 PEAKTVMBOB KBANM(MUKaLUKN HE HUXE X. Y. (XUMUYECKN YUCTBIE)
WM 13 METaNI0B C MacCoOBO [0neil OCHOBHOIO 3/1leMeHTa He Hike 99.9 %.

3.4 [1HA NpUroToBNeHNA BOAHbLIX PaCTBOPOB ¥ MPOBEAEHUA aHan3a NPUMEHAIOT AUCTUINIMPOBaHHYIO
Bogy no MOCT 6709.

3.5 CteneHb pa3baBneHns KNCNOT 1 pacTBOPOB 0603HAYAIOT B BUAE OTHOLWeHMA J1:6 (Hanpumep 1:4),
rae J1—o6bvemMHaa yacTb pa3basfgemMoro peakTuBa, a B —o6bemMHas 4acTb MCNONb3YeMOro pacTBOPUTENS.
Ecnu KoHUeHTpauma KWCIOTbl UK BOAHOTO PacTBOpa aMMuaKka He yKasdaHa, TO MPUMEHAIOT KOHLIeHTPU-
POBaHHYI KMCMOTY UM KOHLEHTPUPOBAHHbIA BOAHbIA pacTBOp aMMMaka.

3.6 TepMuHbI «Tennas™ nam «ropayas Boga* (v pacTBOp) 03HAYAIOT, YTO XKMAKOCTb MMEET Temne-
patypy 40—70 "C nnn 6onee 70 "C cOOTBETCTBEHHO.

3.7 MaccoByto KOHLIEHTpPaLMI0 TUTPOBaHHbLIX PAacTBOPOB YCTaHaB/NBAIOT HE MEHee Yem Mo Tpem
HaBecKaMm (M1 anMKBOTaM) UCXOAHOTO BELLECTBA W OKPYTNAIOT C TOYHOCTBIO 0 YeTbIpex 3Havalmx Lumagp.

3.8 B3BelUMBaHVe HaBeCcKn Npobbl, 0CaAKOB 1 BELLECTB /19 MPUroToaneHns CTaH4apTHbIX PacTBOPOB
NPOBOAAT Ha N1abopaTopHbIX Becax 06Liero HasHaveHns no FOCT 24104 2-ro knacca TOYHOCTH C HaMbosb-
WM npegenom B3selunBaHus Ao 200 © wayM Ha N06bIX ApYrMX Becax C TaKMMW >Ke MeTpPOMornyecKumu
XapaKTepucTuKamu.

3.9 Mpun (hoTOMETPUYECKNX METOfaX TOJILLMHY CBETOMOI/IOLIAIOLLIErO C/108 B KIOBETaX BbIOMpaloT Ta-
KM 06pa3om, 4Tobbl NONYYMTL ONTUMaIbHYO abcopbLmMio CBETA ANA pacTBOPa COOTBETCTBYIOLLENO OKpa-
LLUEHHOrO COeJMHEHNS C YYETOM TWUMNa NpuMMeHseMoro npuéopa.

3.10 Mpm ncnonb3oBaHUKM aTOMHO-a6COPOUHOHHOIO MeTOfa aHanun3a fuanasoH NMHeAHOCTU rpagy-
MPOBOYHBIX rpaiMKoB YCTaHaBMBAIOT A4/ KaX4oro Tvna npubopos.

B cOOTBETCTBUM C 3TUM BbIGMPAOT aNIMKBOTHYH YacTb PacTBOPa NPO6bl U KOHLEHTPALMIO CTaH4apT-
HbIX PacTBOPOB.

3.11 pafiympoBOYHble rpaivkn CTPOSAT B CUCTEME MPAMOYrO/bHbIX KOOPAMHAT: Mo ocu abeumce
OTKMaAbIBAIOT YNC/IOBOE 3HAYEHME KOHLEHTpaLMU UAM MaccoBOI JOMW 3MEeMEHTa, a No ocu opauHaT —
3HaYeHMe aHaIMTUYECKOro curHana. Mpy onepaTuMBHON rPanyMpoBKe KOHTPO/b CTABUNLHOCTY Fpagyupo-
BOYHOW XapaKTepuUCTUKN He MPOBOASAT.

JonyckaeTca MCrMonb3oBaTb MeTO CPaBHEHMA aHa/IMTUYECKOrOo CUrHana npobbl C aHaIMTUYECKUM
CUrHasIoM CTaHAapTHOrO pacTBOpa OMNpefie/IsieMoro 3/1eMeHTa Un pacTsopa CTaH4apTHOro obpasLia.

3.12 MaccoByto J0M0 KaX4Oro 3/ieMeHTa B nMpobe onpefensioT napaanesbHO B ABYX HaBeckax. IpH
pasHornacusix B OLeHKe KauecTsa MaTepuana noBTOPHbLIA aHaM3 NPOBOAAT B TPEX HaBECKaXx.

3.13 C KaxJoi napTuein cnbITyeMbiX Mpo6 0HOBPEMEHHO 1 B TEX Xe YCN0BUSAX aHANIM3NPYIOT CTaH-
fapTHble 06pasupbl (CO) amaneii B cootBeTcTBMM ¢ TOCT 8.315. MpaHMHbI NOrPeLHOCTN aTTeCTOBAHHOIO
3HaYeHWs CTaHAapTHOro obpasua He AO/MKHbI NpeBbiwath 0.3 OT MOrPeLHOCTM aHanu3a, yKasaHHOlW B
Tabnnue 1 Mpu oTcyTcTBUM CO OMepaTuBHbIA KOHTPO/b MOTrPELUHOCTM BbIMOMHAOT N0 CTaHAapTHbLIM
pactBopam (CP), aHanuTtnuyeckum cmecsm (AC) nnm MeToLoM Jo6aBOK.

MaccoBble fonm onpefenseMbix KOMnoHeHToB B CO, CP. AC 1 B NCMbITYeMbIX Npo6ax AO/MKHbI ObITb
aTTeCcTOBaHbl U He AO/MKHbI OTNINYATLCSA HACTOMbKO, YTOObI TPeboBaNOCh U3MEHWUTL METOAMKY aHanusa.

C Kaxpgoi napTuein MCMbITyeMbIX NP0o6 OAHOBPEMEHHO MPOBOAAT KOHTPO/bHbLIA OMbIT, KOTOPBbIA
BK/IIOYAET BCe CTa/lW aHanmMsa WM NO3BOMSET YYMTLIBATL NPUCYTCTBME OMpPeneseMoro afneMeHTa B Buje
npumeceid (3arps3HeHmnin) Bo Bcex peakTueax. Mopsafok yyeTa pesy/ibTaToB KOHTPO/IbHOFO OMbiTa yCTaHaB-
NNBAETCA KOHKPETHLIMU METOAMKaMu aHanusa.

3.14 3a pe3ynbTaT anaw3a npobbl UM CTaHAAPTHOro 06pasHa NPUHMMALOT cpefHee apudmeTnyec-
KOe 3HaueHne pesyNbTaToB NapanenbHbIX (MUN HE3aBUCUMbIX) OMNPeAeneHnin C y4eTOM Pesy/ibTaToB KOH-
TPO/IbHBIX OMbITOB MPU COB/I0AEHUN TPe6OBaHWN 0NepPaTUBHOIO KOHTPOJIA TOYHOCTM aHanmusa no 3.15.

HopMbl NOrpewHoCTV aHanmnsa 1 HopMaTuBbl UX ONEepPaTUBHOrO KOHTPONS NpuBefeHbl B Tabiuue 1
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Ta6nuya |
B npoueHTax
Kopmu1 norpeLuHocTy aHamsa HopmaTvB KOHTPO/IbI MOrpeLLHoCTH
[lmanasoH YTAIM
Komm Magg,?ﬁo” MpaHuHbl  Cnydalivas — Coctaensio*  Hopmarus  Hopmatve Hopvarvis
[oryckaemol MOMPELLHOCTb  Wan Cny4van-  OnepaTvioHoro orepa TYHHO- KOHTPONA
MOrPeLLHOCTY (CKO Hasl MOrpel-  KOHTPOMS o KOHTpOAs  MOCMPON3BO-
O(/*- 0.95) mocripomaBo-  HocT (CKO  cxomMOCTM  TOUHOCTM 6 [MMOCTU D
NIHMOCTW) CXOZMMOCTM)
Ba
Okcug Kpewm- 25-40 0,57 0.26 0,21 0,6 0.37 0.72
H/M 40-65 0.77 0,35 0.29 0.8 0.50 0.97
Okeunp Kanb- 1-3 0.29 0.13 0.n 0,3 0.19 0.36
uns 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
Okcup  wmar- 0.001-0.005 0.0009 0,0004 0.00036 0.001 0,0006 0.0011
HuA. 0.005-0.01 0.002 0,0009 0.00072 0.002 0.0013 0.0025
OKCWA Kanus.  0.01-0,05 0,007 0,0035 0.0029 0.008 0,005 0.010
okcuA Kkenesa  0.0S-0.1 0,015 0.007 0.0054 0.015 0.010 0.019
(), 0,1-0,2 0,029 0.013 0,011 0.03 0,019 0.036
OKCuf blapran- 0.2—0,5 0.048 0.022 0.018 0.05 0,032 0.061
Ha (1), 0,5-1,0 0.095 0.043 0.036 01 0.062 0.12
OKCUA Kobaib- 1-2 0,19 0.087 0.072 02 0.13 0.24
Ta (1), 2-4 0.29 0.13 0,11 0.3 0.19 0.36
OKCWA HVKens 4-8 0,45 0.20 0,17 0,4 0.30 0.50
Q)] :
OKCUA Xpoma
an
®TOp 0.5-1,0 0,19 0.087 0.072 0,2 0.13 0.24
1-3 0,29 0,13 0.n 0.3 0,19 0.36
3-6 0.37 0,17 0.14 0.4 0.25 0.47
OKeng, 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
Okemng antomu- 1-2 0.19 0.087 0.072 0,2 0.13 0,24
Hus. 2-4 0.29 0.13 o.M 0,3 0.19 0.36
okeung ocdo- 4-6 0.37 0.17 0.14 0.4 0,25 0.47
pa (V) 6-12 0.57 0.26 0.22 0.6 0,37 0.72
Okcug tTmtaHa  0.1-0.2 0,048 0.022 0.018 0.05 0.032 0.06
(v) 0,2—0,5 0,095 0.043 0.036 0.1 0.062 0.12
0,5-1,0 0,19 0,087 0.072 0,2 0.13 0.24
1-2 0.29 0,13 0,11 0.3 0.19 0.36
2-5 0,37 0.17 0.14 0.4 0.2S 0.47
5-10 0.57 0,26 0.22 0.6 0,37 0,72
10-20 0.77 0,35 0.29 08 0,50 0.97
Okeng 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

MpumeyaHnn
1 HaumeHoBaHVA KOMMOHEHTOB 3Manu npusefeHbl B cooTseTcTBUM ¢ TOCT 24405.
2 BepxHIOI0 rpaHuLly BK/IKOYAlOT B yKa3aHHbIN Anana3oH MacCoBOW Jonu.
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3.15 PacxoxpaeHue Mexay pesynbTatamu ABYX MapaT/iefibHbIX OMNpeAeneHnii He AO/MKHO NpeBbIWaTh
(npw poBepuTenbHoli BeposTHocT P= 0,95) npuBegeHHoro B Tabnuue 13HavyeHms d7= 2,3 ot, rge ot —
CpeAHeKBafpaTUYHOe OTK/IOHEHNE, XapaKTepu3yHoLLLee CXOAMMOCTb Pe3yibTaToB napanfieNibHbiX onpeaene-
HWiA.

Jonyckaemoe pacxoXaeHne MakCMMaTbHOI0 ¥ MUHMMaIbHOT0 pe3ynbTaToB TPEX NapanienbHbIX 0n-
peAeneHnin paccunTbLIBaOT MO hopmyre

4 - 3,38BMW. 1)

BocnpousBegeHHoe B CTaHAapPTHOM 06pasLe 3Ha4yeHne MaccoBOM O/ 3/IEMEHTA He JO/MKHO OT/u-
yaTbCA OT aTTeCTOBaHHOro 60fee YeM Ha [OMYyCTUMOe pacxoxpaeHue 6, %, KOTOpoe paccuuTbIBAOT MO
thopmyne (Npu goBepuTenbHOI BeposaTHocTU /” = 0,95)

5= 1440. 2

Mpy HeBbLINOSHEHUWN OAHOrO M3 YKasaHHbIX YCMOBWIA MPOBOAAT MOBTOPHbIA aHanu3. Ecam w npu
NMOBTOPHOM aHanm3e TpeboBaHUS K TOYHOCTM Pe3y/ibTaTOB He BbIMO/HAKTCA, pPe3ynbTaTbl aHanun3a npu-
3HaKOT HEBEPHbIMU, aHaNn3 npekpawiaroT A0 BbIABNEHUA NPUYNH, Bbi3BaBLLUNX HapylleHWe HOpMasibHOro
X0fa aHanu3a.

Mpun BbINO/IHEHNW YKa3aHHbIX B Tabiuue | HOPMaTUBOB KOHTPO/IS TOYHOCTM MOFPELIHOCTb pesynbTa-
TOB aHa/M3a He npeBblWaeT 3HaveHNna [, % (npv goBepuTensHOW BeposTHOCTM P = 0.95), KoTopoe paccun-
TbIBAOT N0 hopmyie

A=2,2 o.. ®3)

KOHTpoMb BOCMPOM3BOAMMOCTM pe3yNbTaToOB aHanu3a BbIMOHAKOT OMpeAeneHneM MacCOBOW AOMN
3/1IEMEHTOB B NPOaHaM3MpPOBaHHbIX Npobax (BHYTPWMNabopaTOpHbIA 1 BHELIHWIA KOHTPOb [1[).

Uncno NOBTOPHbLIX ONpefeneHnid fo/MKHO ObiTb He meHee 0,3 % o6Liero umcna onpefeneHuii 3a
KOHTPONMPYEMbIA Mepunog,.

Bocnpon3soaMMoCTb OnpesfeneHnini CHATAOT YA0BNETBOPUTENbHOW, €CIN YACNO PACXOXAEHWI pe-
3yNbTaTOB NEPBMYHOIO Y MOBTOPHOrO aHA/IM30B, NPeBbIWAOLWNX 3HaveHne D = 2.77 ar —He 6onee 5 %
ymcna NOBTOPHBIX aHaIN30B.

3.16 UuncnoBoe 3HayeHWe pe3ynbTaTOB aHanm3a AOMKHO OKaHUMBaTbCA LMPOI TOro e paspsga,
YTO Y 3HAYEHWME MOrPELLIHOCTK.

3.17 [onyckaeTcs NPUMEHSTb ApyrMe MEeTOAbl UM BapuaHTbl METOAOB aHanv3a, ecniv oHu obecne-
ymBatoT Tpebyemyto 3.14, 3.15 TOUHOCTL aHaM3a.

4 MeToabl onpefeneHns coaepXkaHua AMOKcUaa KPeMHUA

4.1 paBMMETPUYECKUIA CEPHOKUCIOTHBIA METOZ,

MeTog OCHOBaH Ha BblAENEHNN KPEMHMEBOW KUCMOTbI B HEPACTBOPWMOW (hopme, Aerngparauun ee
BblMapyBaHWeM A0 NapoB CEPHOW KMCNOTbI U B3BELLMBaHWUM AMOKCMAA KpeMHWS. [JnanasoH onpegenseMbix
MaccoBbIX Aofei anokenga KpemHus 25 % —65 %.

4.1.1 PeaKTuBbl N pacTBOpPbI

Kanuii-HaTtpuid yrnekucnblin 6e3sogHblii no FOCT 4332.

Hatpwuii TeTpabopHokuchblii 10-BogHblli (6ypa) mo TOCT 4199.

Cmecb f/19 Cn/iaBfeHNs: CMeLLVBAOT [jBe BECOBbIE YaCTW Kanus-HaTpuA YrieKucnoro u ogHy Beco-
BYIO 4acTb 6ypbl.

Kucnota congHaa no TOCT 3118 u pasbasneHHas 1:1. 1:20.

Kucnota cepHas no MOCT 4204. pas6asneHHasa 1:1, 1:4.

Kucnota topuctoBogopogHas (nnasukosas) no TOCT 10484.

Kanwuii nupocepHokucnsiii no FOCT 7172

4.1.2 TpoBefeHne aHanmnsa

Hasecky 0,5 r amanu cmeLInBaoT B MNNaTUHOBOM TWUr/e € 3 I CMEcU A/ CMJiaBNeHuns, CBEpXY MPUChI-
natoT 0,5 r cMecn Ans cnnaBneHns. Turenb 3aKpblBaldT KPbILIKOW U OCTOPOXHO CNIaBNAOT COAEPXKMMOE
cHavana B MeHee ropsiuei 30He, 3aTem BblaepxmBatoT npy 950—1000 *C B TeueHre 30 MUH, OXNXKAAIOT Ha
BO34yxe. Turenb NePeHOCAT B cTakaH BMecTumocTbio 300—400 cm\ gobasnstoT 30—35 cM1consHOW Kucno-
Thl, HarpeBarT 40 MOSIHOMO BbllenaynBaHms. C NOMOLULIO CTEK/ISHHOW MaNoyKW BbIHUMAKOT TUrelb U3
cTakaHa, TLaTeNbHO 06MbIBAIOT ropsyeid BOLONA.
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K nony4eHHOMY pacTBOpPY OCTOPOXHO mpuausatoT 20 cMlcepHoi KucnoTsl (1:1), cTeHKM cTakaHa
06MbIBalOT ropsivein BOAON U BbIMapMBakoT pacTBOP 40 BblAENEHNS TYCTbIX 6e/bIX MapoB CEPHON KNCNOTbI B
TeueHne 3—5 MuH. lMocne oxnaxneHWs CTEHKM CTakaHa 06MbIBAIOT BOZLO M MOBTOPHO yNapuBatoT COAep-
XXMMOe CTakaHa A0 MOSBNEHUs 0BW/bHLIX MapoB CePHOM KMCNOTbl. COLEPXMMOe CTakaHa OXNaXAatoT,
npunusatoT 10 CM* CONSAHOM KMCMOTbI, BbiMaBLUMe conu pacTBopsitoT B 150—200 cm’ ropsveid Bogsl npu
HarpeBaHMN ¥ nepemeLlnBaHNN.

OcafoK KpeMHUEBOI KUCNOTbl OTMALTPOBLIBAKOT Ha (OUNbTP «benas NeHTa*, npomsisatoT 8—10 pa3
ropsiyein consiHoin kucnotoi (1:20), 3aTem 3—4 pasa ropsyeit Bogoin. ®uabTpaT (OCHOBHOI) COXPaHSIT.

®unbTp ¢ 0CaaKOM NOMELLAKT B MIaTUHOBLIA TUrefb, BbICYLLMBAIOT, OCTOPOXKHO 030M1AH0T U NPOKa-
nmsatoT npm 900—1000 "C B TeyeHne 30 MUH, OXNaXAatOT B 3KCMKaTOpPE W B3BelLMBalOT. pokanmsaHue
ocafika MOBTOPSAT A0 NOMYYEHUS NOCTOSHHOM Macchl. OcafoK CMaunBatOT 3—b5 KanisgMu CepHO KNCNOThI
(2:4), npunmeatoT 3—b5 CM* MNaBMKOBOW KWUCAOTbI W, HEe faBasi PaCTBOPY KMMNeTb, OCTOPOXHO BbiNapuBatoT
CofiepXXmMmoe TUrNsa focyxa, npokanmsarot o0 900—1000 'C B TeueHue 30 MUH. OXNAXAAOT B IKCUKATOPE,
B3BELLVBAOT. Yepes BeCb X0/ aHanM3a NPOBOAAT KOHTPO/IbHbIN OMbIT.

OcTaToK B TUr/1e 4ONaBnatoT ¢ 1,5—2 I NMpoCcepnoKHENoro kaguna npun temnepatype 800—900 'C go
nonyyeHns npospayHoro nnaea. [lnaB BbiwienaunBaroT B 60—80 cM* ropsayeit Bofpl C [fo6GaBneHMEM
10—12 cm1consHOW KUCNOTbI, HarpeBalT f0 PaCTBOPEHMS MNiaBa, PacTBOP NPUCOEAMHSAOT K OCHOBHOMY
(mnbTpaTy, KOTOPbIA MCMOML3YIOT AN ONpefesieHnst OKCUMAOB KanbLuMsi, MarHus, antoMuHus, docgopa.
OCHOBHO1 (hnAbTPaT NepeBOAAT B MEPHYHO KONOY BMECTUMOCTbIO 250 cM\ ecnu B AasibHelilleM NpUMeHs-
10T aTOMH0-a6COpPOLMOHHbIN METOS.

4.1.3 O6paboTKa pe3ynbTaToB

MaccoByto f0M10 AnoKeMaa KpeMHus X, %, BbIYUCAAKOT N0 opmMyne

X Jon, "® LU <70 @
T

roe /v, — macca TUrns ¢ 0CaKoM AMOKCUAA KPEMHUS, T;
T2— Mmacca TUrNs ¢ 0CTaTKOM nocne 06paboTKU MNNaBUKOBOI KUCNOTOW, T;
/n, — macca TUrns ¢ 0CafkoM B KOHTPO/ILHOM OnNbITe, T;
TA— macca TUIrs ¢ 0CTaTKOM nocie 06paboTKU NAaBUKOBON KNCNOTOW B KOHTPOSLHOM ONbITE, T
T — Macca HaBecku amanu, T.

PacxoxaeHns pe3ynbTaToB NapaefibHbiX ONpeseneHnin He JOMKHbI NPeBbIWATh 3HAYEHWUI, YKa3aH-
HbIX B Tabnuue |.

4.2 TpaBMMETPUYECKUIA CONSHOKMCOTHBIA METOf,

MeTog O0CHOBaH Ha BblAENEHUN KPEMHMWS B BUAE MOJHMEPU30BAHHON KPEMHWEBOIN KUCMOTbI U3 CO-
NAHOKWCIOT0 pacTBopa, ee fernaparauuy n B3BellnBaHUM AUOKCUAa KpeMHus. [lnanas3oH onpeaensemblx
MaccoBbIX Aofeid guokenga KkpemHus — 25 % —65 %.

4.2.1 PeaKTuBbl 1 pacTBOpbI

Kanuii-HaTtpuid yrnekucnblin 6e3sogHblii no FOCT 4332.

Hatpwuii TeTpabopHokmcnbiii 10-BogHbli (6ypa) no TOCT 4199.

Kucnota consiHas no MOCT 3118 n pas6aBneHHas 1:20.

Kucnota cepHasi no FOCT 4204. pasbasneHHas 1:4.

Kucnota ¢pTtopuctoBogopogHas (nnasukosas) no FOCT 10484.

XenatvH no FOCT 11293, pactBop 10 r/gm*.

Bogopoga nepokeug (nepekucs) no MOCT 10929.

CMecb 4na cnnasfeHns: CMELLMBAIOT [BE BECOBbIE YaCTW YINIEKUCNOro Kanna-HaTpus U OfLHY BeCo-
BYHO YacTb Gypbl.

4.2.2 TpoBefeHne aHannsa

Hasecky 0,5 r amanu cnnasAstoT B NIaTUHOBOM TUF/E C KPbILWKON ¢ 3—4 T cMecy Ans CniaBneHns
npv Temnepatype 950—1000 'C B TeueHne 30—40 MmH. OXNaXAeHHbIA MNaB BbiLLeNa4nBatoT ropsyeli Bo-
[0 ¢ fo6aBneHnemM 30 CM' CONAHOW KMCNOTbI B CTakaH BMECTUMOCTbI0 250—300 cv*. TuiaTeNlbHO OTMbIBa-
10T TUrenb U KPbILWKY. PacTBop B CTakaHe HarpesaloT [0 MOHOr0 PacTBOPEHMA M/aBa, 3aTeM BbiNapusaroT
Jocyxa. Cyxoil 0CTaTOK CMaunBatoT HECKOMbKUMM KanasMU CONSHOM KUCNOTbl U CHOBA BbiNapuBatoT AOCY-
xa. OnepaLuio BbiMapMBaHUA NOBTOPAIOT TPETUIA pas, CyxOil OCTATOK HarpesatoT 40 MOMHOTO OTCYTCTBUS
3anaxa X/IopucToro BOAOPOAA.
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K cyxomy ocTaTKy NpuamBatoT 5CM' conaHoli KucnoTbl, 15—20 cM’ ropsveil Bodbl, HarpeBatoT, NpuaMBatoT
HeCKOMbKO Kanenb Mepekucy BOZOPOAa, NOC/e MOMHOrO pacTBOPeHWs conelifobasnstoT 10cmlpacTeopa
XenaTuHa, TLaTe/IbHO NepeMeLLmnBaroT 1 0CTaBNAT Ha 10—15 MuH. PacTBop pa3basisatoT ropsyeil BOLOW A0
50—60 cM', npuamBatoT 5 cM1CONAHON KUCNOThI, MEPEMELLMBAIOT M AatOT OTCTOATLCA. OCafoK KpeMHWEBOW
KUCNOTbI OT(WIbTPOBLIBAIOT Ha (MALTP CPpefHeil NAOTHOCTU, MPOMbIBAOT 3—5 pa3 CONAHOW KWCNOTOM
(1:20) n 2—3 pasa ropsuein Bogoin. PuabTP C 0CagKOM COXPaHSHOT.

®unbTpaT BbINApPMBAtOT A0 BAAXKHbLIX COMeEl, NPUANBAOT 5—7 CM1COMAHON KUCNOTbI U BbINapuBaoT
Jocyxa. BbinapueaHue ¢ CONAHON KNCNOTOM NOBTOPAIOT ABaXAbl. JanbHeilwme onepaLym BblgeNeHns Kpem-
HWEBOW KUCOTBI C XXelaTUHOM, (hU/IbTPOBaHWE W MPOMbIBaHWE OCajKa KPEMHUEBON KUCMOTbI MPOBOASAT,
Kak onucaHo B 4.1.2.

MonyyeHHbIli unbTpaT (OCHOBHO) COXPaHAIOT. ®UALTPbI C OCHOBHLIM W AOMOHATENLHO Bbife-
NEeHHbIM 0CaTKOM MOMEeLUAtoT B MAaTVHOBbIA TUTefb, BbICYLLUMBAIOT U 0301510T. OCafjoK NPOKanvBatoT npu
Temnepaty pe 900—1000 ‘C B TeyeHne 30 MUH. OXaXA0T B 3KCUKATOPE W B3BELLMBAIOT.

[Janee aHann3 n 06paboTKy pe3ynbTaToB NPOBOAAT, KakK ykasaHo B 4.1.2 n 4.1.3, HaunHas co CnoB
«mlpoka/MBaHye ocasnka nosTopsaoT*. OAHOBPEMEHHO MPOBOAAT KOHTPOSIbHbIV OMbIT.

Pacx0xaeHUs pesynbTaToB Napasi/efibHbIX ONpeAeneHnin He 40MKHbI NMPEBbILLIATH 3HAYEHWIA, YKa3aHHbIX
B Tabnmue 1

4.3 [nddepeHumnanbHblii HOTOMETPUYECKNIA METOL,

MeTog 0CcHOBaH Ha peakLn 06pa3oBaHus XenToro KPEMHEMONNB4EHOBOIO KOMINJIEKCA B CEPHOKUCIOM
pacTBope, BOCCTaHOB/IEHWNMW 3TOF0 COeANHEHNS aCKOPOVMHOBOI KMUCMOTOM 40 KPEMHEMONMGAEHOBOW CUHM 1
M3MEPEHNM ONTUYECKOI MIOTHOCTM OKPaLLEHHOT0 pacTBopa [manasoH onpeaenseMblx MacCoBbIX Aanei Anokeuaa
KpemHns —25 % —65 %.

4.3.1 Annaparypa, peakTuBbl 1 pacTBOpbI

P OTOKONOPUMETP WU CNEKTPOPOTOMETP.

Hatpwii yrnekucnblii 6e3sogHblii no TOCT 83.

Hatpuin TeTpabopHOKHenbI HO-BoAHbINA (6ypa) no MTOCT 4199.

Kucnota 6opHas no FTOCT 9656.

MnaBeHb: CMeLIVBAIOT /iBe BECOBbIE YaCTW YIIEKWUC/IOr0 HaTPMS W OfHY BECOBYIO YacTb Oypbl (Min
6OpHOI KNCNOTbI).

Kwucnota ykcycHas no TOCT 61. pas6asneHHas 1:1.

Kncnota cepHasi no MOCT 4264, pasbasneHHas 1:4, n pacteop 0.25 mons/gm’.

Kucnota consnas no FOCT 3118 v pa36asneHHas 1:3u 1:20.

Kucnota propuctosogopogHan (nnasmkosas) no FOCT 10484.

Kuncnota ackopbrHoBas.

Kucnota BuHHasa no FOCT 5817.

XenatuH no TOCT 11293, pacteop 10 r/gm'.

AMMOHUIA MonnbaeHoBoKucAbIA no FTOCT 3765. pacteop 50 r/am’: 50 r MOnM6AEHOBOKINCIONO aMMO-
HUA pacTeopsatoT B 500—600 cM’ Bofbl NPW HarpeBaHUK, He A0BOAA A0 KUNeHUs. PacTBop (UNbTPYIOT Yepes
hunbTp «CUHAA NeHTa*, NnpuaneatoT 100 cM’ yKCYCHOM KMCNOThI, pa3basneHHoi 1:1, n 4onvBaloT BOAOW 40
1am’. Ecnu nocne fo6aBneHns yKCYCHOW KUCNOTbI pacTBOP CTAHOBUTCS MYTHbIM, €ro elle pa3 (uabTpyoT.
PacTBOp XpaHAT B Nocye 13 TEMHOr0 CTekna He 6anee 6—7 AHei.

BoccraHoBuTeNbHAs CMeCh: 15 T BUHHOW KMCNOTbI U 1T acKOpOMHOBOW KMCMOThI PacTBOPSAIOT Ha X004
B 100 cm’ BoAbl. PacTBOp npurofeH B TeueHne 4—5 aHeil.

KpemHuuii (1V) okcnp (arokeung kpemHus) no FOCT 9428.

CTaHfapTHbIe PacTBOPbI KPEMHUSA.

PactBop A: 0.2 T gMOKCUAA KPEMHUA, MPOKANEHHOro A0 NOCTOSHHOM Macchl npyu 900—1000 *C,
NoMeLLalT B NMATUHOBBIA TUreNlb, HAKPbIBAIOT KPbILIKOW W CMNaBAAT C 2 T YrNEeKUC0ro HaTpus npu
Temneparype 900—1000 *C. Turenb OxnaxgatoT, MOMeLLAoT B CTakaH BMecTMMOoCTbio 250—300 cm’, npuau-
BatoT 60—380 CM’ BOfbl M HArpeBatoT A0 NOSIHOMO PacTBOPeHUs NnaBa. PacTBop PUALTPYIOT B MEPHYIO KONBY
BMECTMMOCTbIO | AM’, (hunbTp NpomMbiBatOT 5—6 pa3 ropsyeii BOAOM W OTOpackbiBatoT. PacTBop B Konbe
OXNXJAKT, [OBOAAT O METKM  BOAOW M nepemelunBaroT. [onyyeHHbI cTaHLapTHbIA pacTeop A
KPEMHEKMCNOro HaTpus C MacCOBO KOHLeHTpauueid anokcmaa kpemHus 0,0002 r/cm’ XxpaHsAT B NOAM3TUIE-
HOBOW Mmocyge.

MaccoByto KOHLEHTpaLuio LUOKCUAA KPEMHWS B pacTBOpe A yCTaHaB/MBAKOT rPaBUMETPUYECKUM
metogom: 50 cM’ pacTsopa A NOMeLLaloT B cTakaH BMecTuMoCTbio 250—300 cm’, npunusatoT 30 cm’ cong-
HOI KVC/IOTbI 1 BbIMAapMBAtOT JOCYXa; CyXOi OCTATOK CMauMBatoT 3—5 CM' COMIAHOI KMCMOTbI Y CHOBA BbINapuBaroT
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[locyxa, HarpesaloT B TedeHne 40—45 MuH npu Temneparype 130—140 *C fo NOSHOro OTCYTCTBMA 3anaxa
XNOPUCTOr0 BOLOPOAa, A06aBnstoT 10 CM' CONAHON KMUCMOTbI, HarpeBaoT 2—3 MUH, npuamBatoT 60—80 cm*
ropsiyeil BoAbl, HaKpbIBalOT YaCOBbIM CTEK/IOM W HArpeBatoT A0 KMNeHWs. BbiAenuBLLIYHOCS KPEMHMWEBYIO
KMUCNOTY OTQUILTPOBLIBAIOT Ha (MNLTP «benas neHTa» ¢ fo6aBneHMem He60NbLIOro KOMMYecTBa
thunbTpobymaxHoi Maccel. Ocafok npombiBaloT 3—5 pa3 ropsyeit conaHoi kucnotoin 1:20 n 2—3 pasa
ropsiyeli BOAOW; (PUILTP C 0CagKOM COXPaHSsIHOT.

®unbTpaT B CTakaHe, B KOTOPOM MPOBOAWIN NEPBOE OCaXAeHWe KPEMHWEBOI KNCMOTbI, BbiNapuBa-
10T gocyxa. Cyxoi ocTaTok cMaunBatoT 3—5 CM' CONSAHOM KMCNOTbI M CHOBA BbINapunBatoT JOCYXa, Harpesa-
10T 40—45 mMuH npu Temnepatype 130—140 "C [0 NOMHOrO OTCYTCTBMA 3amnaxa X/10pMCTOro BOZOPOAa,
npunuearoT 10 cM* consiHoi kucnoTsl, 40—50 cM* ropsyein Bogpl, NepeMeLLMBatoT, HarpeBatoT 40 pacTBo-
peHus coneid, po6aBnAT 10 cM* pacTBOpa XenaTnHa U ewwe 30 cM* ropsadyein Bogbl. ocne TuwiaTenbHOro
nepeMeLLMBaHNS 1 BbICTanBaHWs B TedeHue 10 MWH pacTBOp (WbTPYIOT uyepes hunbTp «benas neHTa™.
Ocapok Ha unbTpe NpoMbiBaldT 3—b5 pa3 ropsueil consHoi kucnoToil 1:20 n 2—3 pasa ropsudeit BofOiA.

®unbTpbl C OCHOBHBLIM W JOMO/HWTENBHO BbIAENEHHBIM OCafKamMy MOMELLAKT B MIaTUHOBbLIA TU-
reflb, BbICYLLUMBAKOT ¥ 0301510T, NpokanusaroT npm 900—1000 *C B TeuyeHMe 30 MUH, OX/IAXAAIOT B IKCHKa-
TOpe 1 B3BelIMBalOT. NpoKanvBaHWe 1 B3BELUVBAHWE NOBTOPAIOT 0 NOMYYEHUS MOCTOSHHOM MacChl 0caj-
ka. Ocafok cMaunBatoT 3—5 Kannsamum cepHoi Knucnotbl 1:4, npunnsatoT 3—b cv* NaBNKOBOI KMUCMOTHI W,
He [1aBasi pacTBOPY KMMeTb, OCTOPOXKHO BbINApMBaKOT COLepXumoe Turna gocyxa. OCTaTok B TUrIe Npoka-
nueatoT npu Temnepatype 900—10(30 *C B TeueHne 30 MUH, OXNTXKAAIOT B 3KCUKATOPE U B3BELLMBAIOT.

O[IHOBPEMEHHO NPOBOAAT KOHTPO/bHBIA OMbIT.

MaccoBy0 KOHLEHTpaL Mo pacTBopa no guokeugy kpemHus C. r/cm*, BbluMCnaOT no gopmyne

g_<he  cUend ®)

roe /v, — macca TUrns € 0CafKoM AMOKCUAA KPeMHUS, T;
T1— macca TUrns ¢ octaTkoM nocne 06paboTKM NAaBMKOBOM KUCNOTOW, T;
T, —Macca TUrna ¢ 0CafikoM B KOTPOJIbHOM OMbITE, T;
mt — macca TUIs KOHTPO/IbHOrO OnbiTa nocne 06paboTKM NNaBMKOBOW KUCNOTOIA;
50 —ob6bem cTaHAapTHOro pacteopa A, B3ATOro AN aHaimsa, cml

PactBop b (roToBAT nepep ynotpebneHuem): otéupatoT 50 cM* cTaHAapTHOro pactsopa A B MepHYH
Konby BMeCTMMOCTbIO 200 cM*, [OBOAAT 40 METKW BOAOM W MmepeMelunBatoT. Maccosas KOHLeHTpauus
auokcuaa KkpemHus B pactsope b —0.05 mr/cm*.

4.3.2 TpoBefeHne aHannsa

Hasecky amanun 0,05 1 cnnaenatoT ¢ 2 r CMecy AN CriaBneHus B NIaTMHOBOM TUI/e NPy Temnepa-
Type 950—1000 *C B TeyeHue 20 MUH. TuUresnb ¢ N1aBOM MOMELLAIOT B CTakaH BMeCTUMOCTb0 200—250cm ],
npuanearoT 200 cM* CONSAHON KncnoTbl 1:3, HarpeToii f0 KUMeHWs B KONOe, 1 OCTaBMSHOT B TEM/IOM MeCTe
Ha 30—40 MWH AnA MONHOTO BbILLENauYMBaHNA Niasa. PacTBOp NMepemMeLLnBaloT, OX/IaXKAAK0T, NMEPEBOAAT B
MepHYI0 Konby BMecTUMOCTbO 500 cM*, 4OBOAAT 40 METKM BOLO W TLATENbHO NepemeLumBatoT. Yepes
BECb XOf, aHa/IM3a NPOBOLAAT KOHTPO/IbHbIA OMbIT.

MpumeyaHune —onyyeHHbIn pacTBOp fasiee UCMOMb3YIOT /15 ONPeenieHns MaccoBOlA A0NW ANOKCMaA
KpeMHWs, AMoKcuaa TutaHa, okeuga docdopa (V) 1 oKeuga anioMUHS.

[ns onpegeneHnst MaccoBoii 071 [UOKCUA KPEMHWA a/IMKBOTHYHO YacTb pacTeopa 10 cv* momeLuaroT B
Konby BMecTMMOCTbo 100cm*, npunmeatoT 50 cM™ pacTBopa cepHoii kucnoTsl 0,25 Monb/cm™, 10 cM* pacTBopa
MONNBAEHOBOKUCIOr0 aMMOHMA, NepemeLLnBatoT. PacTBop ocTaBnsAlT Ha 15—20 MuH. MpunusatoT 5 cm*
BOCCTaHOBWTENbHON CMecw, [OBOAAT BOAOM A0 100 cml TwaTenbHO NepeMeLIMBaloT W BblAEPXKMBAIOT B
TeyeHune 30 MUH.

ONTUYECKYIO MIOTHOCTb NOYHYEHHOr 0 PAacTBOPa KPeMHEMaTHO4EHOBOI 0 KOMI/IEKCA M3MEPAIOT B UHTEpBaTe
AMH BoniH 600—700 HM B KKOBeTe TO/LWMHON noraowatoulero cnos 10cM. B kavecTBe pacTBopa cpaBHEHNS
MCMOMb3YHOT PAcTBOP, MOMYYeHHbI 13 5—8 cM* cTaH4apTHOro pacTeopa b Anokenaa kpemHus (B 3aBUCUMOCTH
OT COZlepXKaHns KPEMHMSA B aMann). MaccoByto [0 ANOKCUAA KPEMHUSA ONPesenstoT No rpagynpoBoyHOMY
rpaguky.

4.3.3 TocTpoeHWe rpafyvpoBOYHOro rpafuka

B BoceMb MepHbIX Kon6 BMecTMMOCTbi0 100 cm1nomewwatoT no 10 cM! pacTBopa KOHTPOLHOIO ONbITa
nb5 6,7 8,9, 10, 11, 12 cm* cTaHAapTHOro pacTeopa b guokcuga kpemHus, 4to cootseTcTByeT 0.25;
0,30; 0,35; 0,40; 0.45;0,50; 0,55; 0.60 Mr guoKcKuaa KpemMHUA. B kaxayto 13 Konb npuavBatoT nocnesosa-
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TesbIto No 50 cm’ pacTBopa CepHOIA KMCNOTbl KOHUeHTpauuu 0,25 monb/gm' 1 no 10cmlpacTBopa Monnbae-
HOBOKMC/NOro aMMOHUS, TLLATeIbHO NepeMeLLIBas pacTBOp B konbax nocne 406aBneHUs KaXkaoro 13 PeakTUBOB.
PacTtBop ocTaBnsAoT Ha 15—20 MuH. Mocne 3TOro NpuaMBaroT No 5cM' BOCCTAaHOBUTENIbHOM CMecK, JOBOAAT
BOZOW O METKM, NepemMeLLvBatoT 1 yepes 30 M1H U3MEPSHOT ONTUYECKYHO MAIOTHOCTb NOYYEHHbIX PaCTBOPOB
Ha ()OTOKONOPUMETPE, MCMOJb3ys KpacHbliA cBeTopunbTp (a = 600—700 MM) B KtOBETE TOJLLMHOM
noraowaroulero cnos 10 mm. B kauecTBe pacTBOpa CpaBHEHWS UCMO/b3YHOT PacTBOp, NOMYYEHHBIR 13 5—8 cm'
CTaHAapTHOro pacTeopa b. B 3aBMCMMOCTM OT MaccoBOW LOAW AUOKCUAA KPEMHUMA B UCMbITYeMO npo6e
amanu.

Mo HailfeHHbIM 3HaYEeHWSAM OMTUYECKON NNOTHOCTU W COOTBETCTBYIOLLMM VM 3HAYEHWUSM MacCOBbIX
KOHLEHTpaUUii AUOKCMAA KPEMHUSA CTPOST rpagyypoBOYHbIA rpadmk.

4.3.4 O6paboTKa pe3ynbTaToB

MaccoByto 4onto gnokecnaa KpemHusa X, %, BblUMCAsOT no dopmyne

, mior
w Y, 0)

roe T — macca AMOKCMAA KPeMHUS, HalileHHas Mo rpafyvpoBOYHOMY Tpagmky, T;
W — 06wuii 06vem pacTBopa Mpobbl, CM';
T —Mmacca HaBecku 3magm, T;
| — 06beM aNMKBOTHOI YacTy pacTBopa, B3ATON ANs aHa/im3a, CM'.
PacxoxaeHusi pesynbTaToB napannieNbHbiX ONpeaeneHnii He AOMKHbI NPEBbLILIATL 3HAYEHWIA, YKa3aH-
HbIX B Tabnuue 1

MpumMeyaHUe — DOTOMETPUYECKNI METOZL MPUMEHSIOT /1N YCKOPEHHOTO aHanu3a. Mpu Heo6XoaNMOCTH
YBE/IMUMBAIOT KO/IMUECTBO MapaniefibHbIX onpeseneHuit.

X

5 MeToAbl onpejeneHns cogep>kaHua okcuia KanbLuua

5.1 KOMMNEKCOHOMETPUUCCKNIA MeTOq,

MeToj OCHOBaH Ha TUTPOBaHMU B LLeNoYHON cpepe (pH 12) noHoB kanbuus komnnekcovom Il B
NPUCYTCTBAN MeTaNIoNHAMKaTOpa PyOpPeKCoHa B PacTBOPE, MOMYYEHHOM MOC/e OTAENeHWUs AMOKCUaa
KPEMHMA 1 OCAXKAEHWUSA CYMMbI NONYTOPHbIX OKCUA0B YPOTPONUHOM. [lnana3oH onpefensemMbiX MacCcoBbIX
[oneii okcnpa Kanbumsi —\% — 20 %.

5.1.1 PeakTuBbl 1 pacTBOpPbI

Kucnota consHaa no MOCT 3118wm pas6aBneHHas 1:1.

AnMMUaK BogHbln no MOCT 3760.

YpoTponuH (rekcametuneHtetpamuH) no TOCT 1381, pacteop 300 r/gml

VHaurokapmumn, uHankarop, pacteop 2.5 r/gm1B aTunoBom cnmpTe, pasdasneHHoMm 1:1.

Kanus rugpookncs no MOCT 24363, pacteop 200 r/gml

Kanuii xnopucteliit no FOCT 4234.

dyopekcoum.

MHAamMKaTopHas cmecb; pactupaloT B cTynke 0.4 r dyopekcoHa. 0,33 r THMongTaneuna n 40 r
X/IOPUCTOTO Kasna.

TpwataHonamuH, pactsop 1.2

Xene3o kap6oHunbHoe (2), pacteop 10 r/gm': HaBecky K) r nomeLatoT B CTakaH BMeCTUMOCTbIO
400 cm', pacTBOpSsIOT Npu HarpeBaHumn B 100 cMm' consHoli kucnoTel (1:1), 3aTeM N0 Kannism npubasnsoT
a3oTHY KucnoTy (-5 cm'), ynapvBatoT A0 BNaXHbIX Coneid, npunmeatoT 50 cM' consiHoi kucnoTsl (1:1).
CopepXmMmoe cTakaHa pacTBOPAIOT MPWU HarpeBaHWW, pacTBOP OX/IXKAAIOT, MEPEHOCAT B MEPHYHO Konby
BMECTMMOCTbIO 14M', AONNBAIOT A0 METKW BOLOW, MEpemMeLIMBatoT.

Conb guHaTtpueBas atuneHamamuH -N, N, N', N -TeTpayKCycHOI KUCNOTbl 2-BofHasa (Tpasiom b)
no MOCT 10652, pacteop 0.025 monb/am1 9,3 r TpunoHa b pacTBopsatoT npu HarpeBaHuyn B 100—150 cm1
BOAbl. PacTBOp (hMNbTPYIOT, MEPEHOCAT B KONBY BMECTUMOCTLIO | AM', AaT MBatOT 40 METKW BOAOM, nepe-
MeLLBAIOT.

Kanbuuii yrnekmcnblii no FOCT 4530. CTaHAapTHbIV pacTBop: 1,7857 r yrnekncioro Kanbums (npea-
BapUTENbHO BbICYLLEHHOro npu Temnepatype 105—110 *C) nomewLatoT B cTakaH BMeCTUMOCTbO 250 cM]
npuanearoT 10cm’ conaHon kucnotbl (1:1) 1 HarpeBatoT L0 NOIHOTO PacTBOPEHNs HaBecku. CoaepXXrnmoe
cTakaHa NnepeHocsT B MEPHYIO KONby BMECTUMOCTbIO 1M1 A0NMBAKOT BOLOW O METKMN U MEepPeMeLLMBatOT.
MaccoBast KOHLeHTpaums (B pacueTe Ha okcug Kanbuma) — 0,001 r/cm'.
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[ns onpegeneHns MaccoBOi KOHLEHTpauuu pacTtBopa TpuaoHa b no okcugy kambums 10—20 cm'
CTaH4apTHOr0 pacTBOpa KalbLuA MOMELLalT B K016y BMeCTUMOCTLIO 250 cMm’, pa3baaTsoT Bogoi Ao 75—
80 cm1 fobasnsatoT 3—5 Kanenb MHAWKaTOPA MHAWTOKapMUHA U pacTBopa rMApPoKCUAa Kanus cHavana o
nepexofia OKpacku pacTsopa 13 rony6oi B IMMOHHY!O, a 3aTeM elle 10 CM}B U36bITOK, YTO COOTBETCTBYET
pH 12. flo6aBnsAoT 0,1 T MHAMKATOPHOW CMEecH 1 TUTPYHOT PacTBOPOM TpUIoHa b [0 nepexoaa TEMHO-3e/1eHOl
OKpacku B noneTosyr. OHOBPEMEHHO NPOBOAAT KOHTPOJIbHbIV OMbIT. MaccoByH0 KOHLEHTPaLWIo pacTBopa
TpunoHa b no okeugy kansuusa C, r/cml BeIMUCASAIOT NO hopmyne

roe T — macca oKcmfa KanbLms, cooTBeTcTBytowWwas 10 cm1cTaHAapTHOMO pacTBopa Kanbuus, T;
V —o6bem pactBopa TpUnoHa b. M3pacxofoBaHHbIA Ha TUTPOBaHME anvKBOTHOM YacTu CTaH4apTHO-
ro pacTsopa KanbLus, CM",
V, —o6bem pacTBopa TpuioHa B. n3pacxofoBaHHbIA Ha TUTPOBaHWE KOHTPONLHOMO ONbITa, cM1

5.1.2 lMNMposepeHve aHanm3a

O6benHEHHbIV GUNLTPAT, MOMTYYeHHbIA Mocne BblgeneHus aumokcuga kpemuus (4.1.2 wnn 4.2.2),
UK ero anukBoTHas 4actb 200 cMml ecnu B AanbHeiwwem UCNOMb3yeTcs MeTof aTOMHOW abcopbuuw,
ynapusaroT o o6bema 120—150 cm', npubaBnstoT 2 cM1lpacTBopa xenesa (10 r/gm3). PacTBop HeliTpanu-
3yl0T aMMMaKoM [0 NOABEHNs ocafka rugpokeugaxenesa (I111), npubasnaiot 20 cm' pacTBopa ypoTponu-
Ha. HarpesatoT 0 70—80 C. BbinaBLunit 0CafloK rMAPOKCUAO0B BbILEPXKMBAKOT B TEMIOM MeCTe B TeHeHue
10—15 M1H [0 Koarynsauum ocafika. PacTBop C 0CafKoM MoC/e OXNaXAEHWUS NepeHoCAT B MEPHYIO KONby
BMECTMMOCTbIO 250 cM1 [OBOAAT A0 METKM BOAOM, NMepeMelLnBatoT U (UNbTPYHOT Yepes Cyxol (punbtp
cpegHein nnotHocTu. lMepByto NMopumio hunbTpaTa 0T6packIBatoT.

OT6upatoT B KONMOY ANs TUTPOBAHWSA aIMKBOTHYHO YacTb 25—100 cM' (B 3aBUCMMOCTM OT COfepXaHus
okcupa Kanbuums). Ecnv B npobe NnpucyTCTBYET MapraHew, TO 418 YCTPaHEHWSA ero BAMAHWUS K aIMKBOTHO
yacTu f06aBnsAoT 5cM' pacTeopa TpuaTanonammka. MpunueatoT 3—b5 Kanenb MHAMKaTOpa NHAUTOKapMUHa
M pacTBOpa rmapokcmaa Kanus 40 mepexoda OKpacku pacTBopa B IMMOHHbINA LBeT, 3aTem ewe 10 cm' B
n36bITOK, NpnbasnaoT 0,1 r MHANKATOPHOV CMECK W MPU 3HEPTUYHOM MepeMeLLNBaHNN TUTPYHOT pPacTBo-
pom TpunoHa b 0 nepexofa OKpackn pacTsopa B PMONETOBYIO.

O[fHOBPEMEHHO MPOBOASAT KOHTPO/IbHbIA OMbIT.

5.1.3 O6paboTKa pe3ynbTaToB

MaccoByto fonto okcuga Kanbuusa X, %. BblYUCAAIOT No (opmyne

M, -v2)c M
Cao e M ®)

roe ' —o6bem pacTBopa TpuioHa b, N3pacXofoBaHHbIA Ha TUTPOBaHWE KaNbLWsA B alMKBOTHONW YacTu
npobel, cm
K —o06bem pacTBopa TpuioHa b. M3pacxoAoBaHHbI Ha TUTPOBaHNE KOHTPO/IbHOMO ONbITa, CM 1,
C —wmaccoBas KOHLeHTpaLus pacTsopa TpunoHa b no okeugy kanbuus, ricml
Y1—o061wwmnit 06bem pacTBopa Npobbl, cM1
Vi —06bem a/IMKBOTHOW YacTu pacTBopa Npobbl, CM1
T —Macca HaBecKu amanu, T.

PacxoxaeHns pesynbTaToB Napas/efibHbIX ONpeAeneHunii He AO/KHbI MPeBbILLATb 3HAYEHWI, YKa3aHHbIX
B Tabnumue 1

5.2 HepmaHraHaTOMETPUYECKWA METOL,

MeTog 0CHOBaH Ha 0CaXEHWUM KasblLLsA OKCanaToM aMMOHUS B BUAE KPUCTaIMYECKOro 0Cafika oKcanara
Ka/bLusi, pacTBOPEHNMN €ro BEEPHOI KWUCNOTE U TUTPOBAHWUM BblAeNMBLLENCS NPU 3TOM LLaBENEBOV KUCNOTbI
nepMaHraHaTom KasHs.

[uana3oH onpefensieMbiX MacCoBbIX Aaneii okcmaa Kanbumsa — 1% —20 %.

5.2.1 PeaKTuBbl 1 pacTBOpbI

AmMMak BofHbIli no TOCT 3760.

AMMOHWMIA WwaseneBokucbli no FOCT 5712, pacteop 60 r/icm1

HaTpuii wasenesokucnbiii no FOCT 5839.

Kucnota conaHas no FOCT 3118 u pa3basneHHas 1:1

Kwucnota cepHas no FOCT 4204. pas6aaneHHasa 1:4.

YpoTtponuH, pacteop 30 r/am'.
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Kanuii mapraHuosokucablii no FTOCT 20490. pacteop: 3,16 r conv pacTBOpSAHOT B 14M’ BOAbI, TLATENBLHO
nepemMeLInBalOT, (PUILTPYHOT Yepe3 BOMOKHUCTBIA acbecT Uav CTEKNSIHHYIO BaTy B CKISHKY W3 TEMHOrO
CTekfa 1 Bblgep>xmBaroT 6—38 cyT. oc/e 3TOro pacTBop LEKAHTUPYIOT WU XPAHAT B CK/ISAHKE U3 TEMHOro
CTeKna.

[ns onpefeneHns MaccoBO KOHLEHTpauuu pacTBOpa MapraHL0BOKMCNOr0 Kanus Hasecky 0,2 1
LL|aBEIEBOKMC/IONO HaTpUs, BbICYLUEHHOro npu Temnepatype 105—110 "C, nomeluatoT B KOGy BMeCTU-
MOCTbI 250 cm». MpunueatoT 100—150 cm' ropsyeit Bogbl. 40 cM' cepHOI kucnoThbl (1:4), HarpesatoT Ao
80 *C; nocne NosHOro pacTBOPEHUS HaBeCKW ObICTPO TUTPYIOT PacTBOPOM MapraHL,0BOKUCNOr0 Kanus 4o
nosiBneHns 61e4HO-PO30BOI OKPaCKK, He 1cyesaroLwein BneyYeHne 1 MuH.

MaccoByto KoHLeHTpaumuio C pacTBopa MapraHL0BOKMCOrO Kannus No oKCcuay Kanbuus, r/cm’, Bbl-
4ncnAT No opmyne

T 04179
T v

C )

rge T — Macca LLaBesieBOKMCIOro HaTpus, T;
0,4179 — Ko3(hhMLMEHT NepecyeTa LWaBeNeBOKNCIOr0 HaTpUA Ha OKCUA KanbLus;

Y — 06bem pacTBopa MapraHL0BOKMCNOr0 Kanus, N3PacXofoBaHHbI Ha TUTPOBaHMWeE, CM*.

5.2.2 TpoBsefeHne aHannsa

OTpgeneHne NONYTOPHbIX OKCMAOB MPOBOAAT Mo 5.1.2 Ao cnoB «OTO6MPAIOT B KONOY A1 TUTPOBAHUS».

K annkBOTHOW 4YacTW pacTBopa (B 3aBMCMMOCTW OT COAEepXXaHWs OKCMAa KanbLuWsi) MpUaMBarT
30 cm1 pacTBopa LLaBeneBOKMCION0 aMMOHNS MacCOBOW KOHLUeHTpauun 60 r/gml cmech HarpesaroT 4o
70—80 *C n MefNIeHHO, MO Kannsam, NpubaBnaloT pas3baBneHHbIA (1:1) pacTBop aMMuaka (MPW CUIbHOM
nepemeLLBaHUK) L0 NOSABEHUS 3anaxa aMMmnaka. PacTBOp C 0CaIKOM LL,aBeIeBOKUCIIONO KaslbLns BblAep-
XuBatoT B Tensiom mecTe 30 MuH. OcafioK OT(UNLTPOBLIBAIOT Yepe3 NAOTHbIA GUALTP U MPOMbIBAIOT He-
60/bLLUMM KONMYECTBOM XOSIOAHON AUCTUANNPOBAHHON BOAbl AN YAANEHUS XNOPUA-MOHOB U M36bITKA
OKcanaTa aMMOHUA. [pOMbITbI 0CaA0K CMbIBAKOT Fopsiveil BOLON B KOGy, B KOTOPOI BE/IOCh OCAXAEHNE,
npunnearoT 20 CM’ CepHON KUCnoTbl, pa3baBneHHon 1:4, NpoMbIBAOT (MALTP pa3baBneHHOW CepHo
kucnotoii (1:10), HarpeBatoT Ao 80 *C v TUTPYIOT pPacTBOPOM MapraHLOBOKMCIONO Kanus A0 MOosIBeHUS
6n1e,HO-p0O30BOI OKPACKW, yCTOWYMBOM B TeyeHne | MuH. MNapannenbHO NPOBOAAT KOHTPO/bHBINA OMbIT.

5.2.3 O6paboTka pe3ynbTaToB

MaccoByto oo okeuga Kanbuma X, %. BblUMCNAOT MO (hopmyne

- Ma) K4c1loo

KT (t0)

roe Y, — obbem pacTBopa MapraHLOBOKWUC/OrO Kanus, WM3PacX0fOBaHHbI/i HAa TUTPOBaHWE ero auKBoT-
HOWM uacTn, cm3
V, — 06beM pacTBOpa MapraHL0BOKMCIOr0 Kans, M3pacxXxoA0BaHHbIA Ha TUTPOBaHWE KOHTPO/bHOIO
onbiTa, CM3
K4 — 06wwmii 06bvem pacTtBopa nNpobbl, cm3
C — maccoBas KOHLeHTpaLusa pacTBopa MapraHLOBOKMCAOrO Kannus no OKCuay Kanbuus, r/icm3
Y, — 06beM aNMKBOTHOI YacTu pacTBopa Mpobbl, B3ATbIV ansg ONpefeneHns MaccoBOi Aanu oKcuaa
Kanbums, cm3
T — Macca HaBecku amanu, T.
PacxoxpaeHust pe3ynbTaToB Napanne/bHbIX ONpefeneHnii He JO/MKHbI NPeBbILLAaTb 3HA4YEHNIA, YKa3aH-
HbIX B Tabnuye 1

X _0.

6 KOMﬂﬂeKCOHOMeTpMLIeCKMVI METOA onpeneneHna coaepXXxaHnda okCcmnaa mMarHusa

MeTog ocHOBaH Ha CNOCOOHOCTM WMOHOB KalbUWA U MarHus B pactsope npu pH9 o6pa3oBbiBaTh
KOMM/IEKCHOE COefMHEHNe C MET/IIMHAMKATOPOM XPOMOTeH YepHbiM ET-00. OKpalleHHOe B CUPEHEBbIN
uBeT. Mpu TUTPOBaHWM PacTBOPOM TpuioHa b KOMMNekc pa3pyLuaeTcs v pacTBop NprobpeTaeT OKpacky
cBobogHoro nHankaropa. CogepxxaHume okcuaa MarHus onpefenstoT ¢ yH4eTOM paHee ONpefaesieHHOro co-
JepxaHnsa okcuga Kanbuus. [lnanasoH onpeaensembiX MacCoBbIX foMei okcupa MarHna — | % —4%.

6.1 PeakTuBbl 1 pacTBOpbI

Kucnota consiHas no TOCT 3118, pas6aBneHHas 1:1.

AnMMMnak BogHblii no MOCT 3760.
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Kanwuit xnopug no FOCT 4234.

AmMoHwuiA xnopug no FOCT 3773.

AMMOHUIAHas 6ydepHas cmeck: 20 T xnopuja aMmMOoHWs pacTBopstoT B 500 cm' Bogbl, f06aBNAOT
100 cmlpacTBOpa aMMuaka, pa3dasnsatoT BOAONV 40 | AM', nepemMeLmBaloT.

XpomoreH yepHblil ET-00, nHAMKaTOp: TWaTenbHO pacTuparoT B aratoBoii ctynke 0.1 r nHamkaropa
¢ 10 r xnopuga Kanwus.

MarHwin meTanmueckuii.

MarHusa okeug no NOCT 4526.

CTaHfapTHbIA  pacTBOP MarHWs MaccoBOW KOHLEHTpauuu Mo okcugy MarHus 1 r/gm3 Hasecky
0,6031 r metannuyeckoro marHmsa uam 1,0000 r okcuga marHvs, npegBapuTensHO NPOKaseHHOro npu
Temnepatype 700—800 *C [0 MOCTOSIHHOM Macchl, pacTBopstoT B 40 cm1pasbaBneHHoli (1:1) consiHol
KMCNOTbI MPU HarpeBaHWW. PacTBOP OXNaXJaroT, NepeBOAAT B MEPHYIO KONBGY BMECTUMOCTbIO 1AM3 fonu-
BAlOT 0 METKM BOJON W MepeMeLLInBatoT.

Conb gvHaTpHeBas atuneHgnamuH -N, N, N', N -TeTpayKCyCHO KucnoTtbl 2-BogHas (TPWIOH b)
no NOCT 10652. pactsop no 5.1.1.

[ns onpefeneHns MaccoBOi KOHLEHTpauuu pacTBopa TpuoHa b no okcuay MarHus B Konby ans
TUTpPOBaHWs 0TOMpatoT 10—20 cM3cTaHAAPTHOrO pacTBopa MarHus, pastasnstoT 4o 100 cm3Bogoit, jo6aBs-
naT 20 cM3 aMMOHUIAHOW 6ydepHoii cmecn. 0.1 T MHAMKaTOpa XPOMOreH yepHoro ET-00 m TuTpytoT
pacTBopoM Tpu/oHa b o nepexofa OKpacku pactsopa 13 CUpeHeBo B ronybyto.

Maccy okcuaa MarHus, B3auMogeicTBytoLyto ¢ | cM' pacTBopa TpuioHa b. r/cm\ BbluMcasOT Mo
thopmyne

roe K —o6bem cTaHAapTHOrO pacTBOpa MarHus, B3ATbIA 418 TUTPOBaHWA, CM3
C, —MaccoBas KOHLEHTpauus MarHus B CTaHZapTHOM pacTBOPE B MepecyeTe Ha OKCWA MarHus,
r/cm3
V1L — o6beM pacTBopa TpPWIoHa b. M3pacxofoBaHHbIA Ha TUTPOBaHWE, CM3
6.2 MpoBefeHve aHann3a
AJIMKBOTHYHO YacTb (h/ibTpaTa, NoTyHYeHHOr0 Noc/e 0CaXAeHUs CyMMbI OKCMA0B ypoTponuHom (5.1.2),
nomeLLaloT B Konby BMeCTUMOCTbI0 250 cM3 pa3basnsatoT Bogoit go 100 cm3 npunansaroT 20 cM3aMMOHMIA-
HoW 6ytepHOil cmecu, fo6aBnAoT 0,1 r MHAMKATOpPA WM TUTPYHOT CYMMYy OKCWAOB KalbLuUs M MarHus
pacTBopom TpunoHa b Ao nepexofa OKpacky pacTBopa W3 CUpeHeBol B ronybyto. OaHOBPEMEHHO MPOBOAAT
KOHTPO/IbHbIA OMbIT.
6.3 ObpaboTka pe3ynbTaToB
MaccoByto oMo okcmaa Marims X, %, paccuuTbiBaloT no opmyne

C(Y, - K,) yt 100
YT 02)

roe C— maccoBas KOHLUeEHTpaums pacTBopa TpuioHa b no okeuay martums, r/icm3
Vx—00bem pacTBopa TpMoHa b. M3pacxofoBaHHbIN Ha TUTPOBAHWE CYMMbl OKCUAO0B MarHWs 1 Kasb-
LMs B aIMKBOTHOM 4actu, cM3
K —o6bem pacTBopa TpuioHa b. 13pacxofoBaHHbIA Ha TUTPOBaHWE OKCKAa KaNbLiMs B paBHOW anuk-
BOTHOI yacTu, cmM3
I, —obwwnii 06beM aHaNM3MPYEMOrO pacTBopa, M3
K —06bemM annKBOTHOIM 4acTu pacTBopa npobbl, cM3
T — Macca HaBeCKU amManu, B3ATOW ANs aHanmsa, r.
N3 pesynbTata aHanmn3a Xt BbIUMTAIOT Pe3y/bTaT KOHTPO/IbHOIO ONbITa Xii PacCUMTaHHbIA HO TaKoi
Xe opmyine.
OKOHYaTenNbHbIA pe3ynbTar aHanmsa X, %
Xx=xt-xu (13)
PacxoXaeHns pesynbTaToB NapasefibHbiX ONpeAeneHnin He AO/MKHbI MPEBbILIATL 3HAYEHWIA, YKa3aH-
HbIX B Tabnuye 1
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7 MeToabl onpegeneHna cogepxxaHna oKcumaa ajlTOMUHUA

7.1 KoMNneKcoHOMETPUYECKWIA METON

MeTop ocHOBaH Ha obpa3oBaHuu npu pH 5,5—5,8 6ecLBETHOr0 BHYTPUKOMMIEKCHOTO COeANHEHNS
atOMWUHNS C TPUIOHOM b, B3ATHIM B M36bITKE, KOTOPLIA 3aTeM OTTUTPOBLIBAKOT CTaHAAPTHLIM PacTBOPOM
YKCYCHOKMC/IOrO LIMHKa C MHANKATOPOM KCWUIEHON0BLIM OpaHXeBbiM. [inana3oH onpesenseMbliX MacCoBbIX
[oneii okcnaa antommnHma — \% — 12 %.

7.1.1 PeaKTuBbl 1 pacTBopbI

Kucnota cepHasi no FOCT 4204. pas6asneHHas 1:4.

Kucnota consiHaa no MOCT 3118 u pa36aBneHHas 1:1.

Kucnota asotHas no MOCT 4461.

Kucnota pTopuctoBogopoaHas no MOCT 10484.

Kucnota ykcycHaa no TOCT 61.

'nppokeung Hatpua no FOCT 4328, 30%-Hblii pacTBop.

Hatpuid xnopucteiii no FOCT 4233.

®eHondTanenH (nHamkatop) |3|. 0,1 %-HbIli CNUPTOBON PacTBOP.

HaTpuii yKcycHoKucnblil 3-BofHbln no FTOCT 199.

BytepHsbiin pactBop (pH 5,7—5,8): 300 I yKCYCHOKMCNOr0 HaTpus pacTBopsAtoT B 300—400 cm' Bofgbl,
npuAnBarT 6 CM1yKCYCHON KUCNOTbI, LONMBAKOT 40 14M* BOLOW, MepemeLLmnBatoT.

LIMHK yKCYCHOKMUCAbIA 2-BOAHbIA  no T[OCT 5823, pacTBOpP MOMSAPHON  KOHLEHTpauuu
0,025 monb/gM*: 5.5 r yKCYCHOKMCNOro LMHKa pacTBopatoT B 200—300 cM* BoAbI, MpUAMBAKOT 5CM’ YKCyc-
HO KMCNOTbI, fONMBAKOT 40 14M' BOAON W MepemeLLunBatoT.

ANIOMUHWI MeTannnyecknii. CTaHAapTHbIA pacTBOp MaccoBoli KoHueHTpauun | r/gm*: 1.0000 r me-
TafMIMYeCcKoro antoMMHUA MOMELLIAKOT B CTakaH BMECTUMOCTbLIO 500 CM* 1 OCTOPOXHO pacTBopsAtoT B 50 cv*
CONAHOW kmcnoThbl 1:1, NpMbaBnAloT HECKONBLKO Kanefb a30THOW KMCNOTbl A0 NpeKpaLleHns BCreHMBaHNs
pacTBopa W KUMNATAT L0 yAaIeHUs OKCUAoB a3oTa. OXNaXeHHbI pacTBOP NepeHOCAT B MEPHYHO Konby
BMECTMMOCTbO | gM*, [ONMBAtOT BOAOIA A0 MeTKM, nepemewnsaroT; 1cv* cogepxmT 0.00189 r okcuga
aTOMUHNA.

KBacubl ene3oamMMOHMIAHbIE |4, pacTBOP C MacCOBOI KOHUeHTpauuei »xenesa 0,01 r/cm*: 86.4 1
KBacCL|0B PacTBOPSAIOT B ropsyeil Boge, NpUANBaIOT 25 CM* CONISHON KNCNOTbI. [locne OXNaxaeHWs nonyyeH-
HbIii PacTBOp B MEPHOV KOn6e BMECTUMOCTbIO 1 AM* LONMBAIOT BOAOW A0 METKW, MepeMeLLmnBatoT, (huib-
TPyHOT.

Xene3o kap6oHUIbHOE |2|, pacTBOp MaccoBoii KoHueHTpauuu 0,01 r/cm™*: 10 r kap6OHWIBHOIO
)Kenesa NoMeLlalT B CTakaH BMeCTMMOCTbIO 400 cM*, pacTBOpsIOT mpu HarpesaHun B 100 cM5consHoi
K1cnoTbl, pasbaBneHHon 1:1, 3aTemM No KanasMm NpuoOasBnatoT a3oTHYK KUCNOTY ANS OKMCNEeHUs LBYXBa-
NEHTHOIO XKene3sa 40 TPeXBa/IEHTHOIO, YNapyBatoT J0 BAAXKHbIX COMel, MpuansatoT 50 cM* CONAHOM KMco-
Tbl, pa3baBneHHoi 1:1, cHOBa ynapuBalT A0 anaXHbIX cofieid, NpuanMBaloT 50 cM* CONAHOW KWCNOTHI,
pasbaaseHHon 1:1. Cofilep>XXMMOE CTakaHa OCTOPOXHO HarpesatoT £l0 NOSIHOr0 PacCTBOPEHWS COMei, pacTBop
OX/IKAAK0T, MEPeHOCAT B MEPHYHO KOOy BMECTUMOCTbIO 1AM*, JONMBAOT 40 METKW BOAOW W mepemeLuu-
BaloT.

AnMMMak BogHbIin mo MOCT 3760.

YpoTponuH (rekcameTueHTeTpammnH), pacTBOp MacCOBON KOHLUeHTpauuu 300 r/am*.

Kanwuii nupocepHokucnblit no FOCT 7172

Conb gHHaTpueBas atuneHamamuH-N, N, N*, N -TeTpayKcyCHOI KUCNoTbl 2-BogHas (TpuioH B) no
FOCT 10652, pacTBOp MONSPHON KOHUeHTpaumu 0,025 monb/gm*: 9,3 r TpusioHa b nomelwaroT B cTakaH
BMecTMMOCTbO 300 cM* 1 pacTBOPSIOT Npu HarpeBaHun B 100—150 cv™* BoAbl. PacTBop uabTPyHOT Yepes
(hUNbTP cpefHeil NNOTHOCTU B MEPHYIO KONOY BMECTUMOCTbIO | AM™, LONMBAOT 4O METKM BOAOIW M nepeme-
LLUMBAIOT.

[ns onpefeneHns MaccoBOW KOHLEHTpaLuy pacTBopa TpunoHa b no okeugy antomunmns 2.5: 5.0 unn
10.0; 15,0; 20 cM’ cTaH4apTHOrO pacTBopa astoMUHKSA MOMELLAOT B KON6GbI BMECTUMOCTbIO 250 cM*, Kyfa
npeasapuTenbHo BHeceHo 30—b50 cM* pacTBopa TpuaoHa b M HeCKOMbKO Kanesb heHongTanemnHa. 3arteM
[,06aBN1AOT MO Kannsm pacTBop rMApoKcuaa HaTpusa [0 NOSBNEHNS Ma/IMHOBOW OKPAacKuW, KOTopas ucuesa-
eT 0T Npu6aBfeHNs OAHOI Kanan CONAHOW KUcnoTbl. Mocne 3Toro npunaveatoT 20 cM* 6ydhepHOro pacTso-
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pa, HarpeBalOT 40 KUMEHWUS W KUNATST B TedeHMe 1—2 MUH. PacTBop oxnaxpatoT, npubasnsioTt 0.1 r
VHAMKATOPa KCUMEHOMOBOIO OPaHXXeBoro, NepeMeLLBAKOT U TUTPYIOT PACTBOPOM YKCYCHOKMCIONO LiYHKA 0
Mepexoa XenToil OKpackn pacTeopa B Ma/IMHOBYHO.

MaccoByl0 KOHLeHTpaLmio pacTBopa TpuioHa B no okcuay antomMuHus C, r/CM», BbIYMCASIOT MO

thopmyne

Y 0.00189
[
Y, - Kr> A« (14)
roe [ —ob6bem CTaHAapPTHOro pacTeopa a/ltoMNUHUA, B3ATbli ana onpegeneHnsa MaccoBO/A KOHLEHTpa-

umn. cml
0.001S9 — maccoBas KOHLEeHTpaLmMsa CTaHAapTHOro pacTBopa antOMUHUA MO OKCUAY antoMUHKA, r/cm’;
Wt —o61bem pacTBopa TpuioHa b, B3ATbIA AnA TUTPOBaHMSA C U3OLITKOM, CMJ;
K —o06bem pacTBopa YKCYCHOKMCNONO LMHKa, M3pacX0f0BaHHbIA Ha TUTPOBaHWe N3ObITKa TPUIOHA
B. cmZ,
K — COOTHOLLEHWE MeXAY TPUIOHOM b 1 pacTBOPOM YKCYCHOKMCNOTO LIMHKA.
A™ ycTaHOBNEHUA COOTHOLWEeHNA K B KOGy BMecTUMOCTbIO 250 CM1BBOAAT OnpesesieHHOe KO/nye-
CTBO pacTBopa TpuioHa b. npunmsatoT 20 cm16ydepHoro pacTBopa, pa36asnsioT Bogoi 4o 75—100 cml
[Jo6asnsaoT 0,1 1 MHAMKATOPa KCUNEHONOBOMO OPaHXXEBOr0 U TUTPYIOT PACTBOPOM YKCYCHOKMCIOTO LiMHKa
[0 nepexofa OKpackn WHAMKaTopa B Ma/IMHOBY!IO.
CooTHolueHne K paccunTbiBaloT Nno Gopmyre

15)

roe K —obbem pactsopa TpuioHa b, B3ATbIN Ans TUTPOBaHWS, cM1;
Mt —06beM pacTBOpa YKCYCHOKMCNOTO LMHKa, N3pacX0f0BaHHbIA Ha TUTpOBaHWe TpunoHa b, cv'.

KcnneHonoBbIli opaHXeBblil, MHAMKATOP: pacTupatoT B cTynke 0.1 r uHgukatopa ¢ 10 r X1opucToro
HaTpus.

7.1.2 TlposepeHve aHann3a

7.1.2.1 OcafioK rmapoKcuaoB Ha (uabTpe, NofyyeHHbIn no 5.1.2. pacteopsoT B 20—25 cM’ ropsyeit
CONAHOI KNCNOTbI, pa3baBneHHon 1:1, cobupas pacTBOpP B Ty Xe eMKOCTb, B KOTOPOI MPOBOAU/N OCaXAEHMe.
®unbTp NpoMbIBatOT 6—8 pa3 TenbIM PacCTBOPOM COJIIHON K1CNOTbI, pa3basneHHo 1:100, 3aTeM XONOAHOM
BOfOW 2—3 pa3a. PacTBop ynapvBatoT 0 06bema 20—25 cM1u TOHKOI CTpyeit OCTOPOXHO BAIMBAKOT B MEPHYHO
Konéy BMecTMmocTbio 250 cM1, B KoTOpytO npeaBapuTesibHO HanuTo 40 cM130 %-Horo pacTsopa ruapokeuaa
HaTpus. Konby 3HepruyHo BCTPSXMBAKOT B TeYeHWe 1—2 MWH, 3aTeM OX/TXAatoT, 4O/MBAOT BOAOW [0
MeTKW, nepemelunBatoT. OcagKy AarT OTCTOATLCS WM (UALTPYIOT PacTBOP Yepe3 Cyxoi unbTp cpegHei
NNOTHOCTU B CYXYH KOMBY, 0TOpachkiBas Mepsyto NOpnuio guibTpara.

ANNKBOTHYHO YacTb unbTpaTa 100 cm5npu cogepXXaHum okcmaa antoMmHus meHee 3 %, 50 cmlnpm
cofepXxaHumn okcupa antommnHua 6onee 3 % 1 25 cM1npu cogepxaHum okcuga antomuHus 6onee 10 %
noMeLLaloT B KOHMYECKYIO KONIBy BMeCTUMOCTbIO 250 cM 1 pa3baBnstoT, ecniv HY>XHo, 40 100 cm1Bogoii.
K pactBopy npunusatoT 13 6IOPETKMN TOYHO OTMEPEHHOE KOMYeCTBO TpunoHa b (20—25 cml), HeliTpanu-
3YyI0T COMIAHOM KUCNOTOW B NPUCYTCTBUM (heHON(TanenHa, 406aBnas ee No Kannsam Ao ob6ecL,BeumBaHms
pacTtBopa, npuamsatoT 20 cM' 6y(hepHOro pacTsopa, HarpeBatoT COAEPXKMMOe KONObI O KUMEHNA N KUNA-
TAT 1—2 MUH.

Ecnu TpunoHa b B3ATO HefOCTaTOYHO, PACTBOP MPW HarpeBaHWW MyTHeeT. B aTom cnydae B Konby
NPUAVBAIOT COMAHYIO KWUCMOTY /10 MPOCBET/IEHWS PAcTBOPa, BBOAAT JONOAHUTENbHO 20 cM' TpusioHa b, no
KannsM 13 OIopeTKM NPUAMBAOT PacTBOP MMAPOKCMAA HATPWUA 40 NOsaTeHWUs MaMHOBOrO OKpallvBaHuA
B NpUCYTCTBUM (heHoNndTanenHa. OCTOPOXKHO, MO KannsaM HelTpanu3ytoT pacTBOP COMSAHOW KWUCNOTON A0
obecuBeumBaHus pactsopa, npunvsatoT 10 cmM16ythepHOro pacTeopa, HarpeBatoT 40 KUMEHWUS U KUNATAT
1—2 MuH.

PacTeop oxnaxpatoT, npnbasnaoT 0,1 r MHAMKATOPA KCUIEHOMOBOr0 OPaHXXEeBOro 1 TUTPYHOT 130bI-
TOK TpW/oHa b pacTBOPOM YKCYCHOKMCIIOrO LiIMHKa [0 NMepexoa XenToi OKpackn pacTeopa B Ma/IMHOBYHO.

O[IHOBPEMEHHO NPOBOAAT KOHTPOJIbHbINA ONbIT.

7.1.2.2 OnpefeneHre MaccoBOW J0NM OKCMAA aNtOMUHWS U3 OTAENbHON HaBeCKU

0,5 r amany NoMeLaloT B NNATMHOBYHO YalliKy, npuamsatoT 15—20 cM1cepHO K1CnoThl, pa3baBeH-
Hoi 1.4, 10—15cM’ PTOPUCTOBOAOPOAHOW KUCNOTbI. PacTBOpP BbiNapMBatoT 40OCYXa M OCTOPOXKHO NPOKanu-
BalOT B My(henbHOI neyn npu Temnepaty pe 750—900 "C B TeyeHne 5—7 MuH. OCTaTOK B YalliKe CMIaBASKOT C
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3—5 I NMPOCEPHOKMCIOr0 Kanns Npu 3TOW e TemnepaType 4O NOMyYeHWs Npo3paqHoro nnasa. Mocne
OXNaXK[EHNS NaB pacTBOPSAOT B ropayein Boge ¢ fobasneHnem 15—20 cM' CONSAHON KMcnoTel. PacTBop u3
YalKM NepeHOCAT B CTakaH BMeCTMMOCTbH0 400 cM3 06MbIBAOT HallKy 2—3 pasa ropsuei Bofgoi, npucoegm-
HAS NPOMbIBHbIE BOAbI K OCHOBHOMY pacTBopy. CTakaH BblAepXVBaKOT Ha NAWUTe NPu YMEPeHHOM HarpesaHum
[0 MONyYeHNs MPO3pavyHOro pacTBOpa, YMapuBalT, eCiM HYXHO, A0 06bema 120—150 cmM3 oxnaxpatoT,
NPUAMBAIOT 2 CM1pacTBOpa XKene30aMMOHNIAHBLIX KBACLLOB U KapOOHWILHOTO Xenesa. PacTBop HeMTpasI3yroT
aMMUaKoM 0 Hadasa BbinafeHns NocafoK rmapoKCUA0B Xenesa, aloMUHNA, TUTaHa, HarpesatoT 4o 70—80
"C, npunmsaiot 20 cM' YpPOTPOMMHA W OCTaBNAIOT CTOATL B TEMNJIOM MecTe Ha 10—15 MuH.

OcafioK rmapoKcuoB OT(UNLTPOBLIBAKOT Ma PUALTP CPEAHEN MNIOTHOCTM U, HE NPOMbIBas, PacTBOPS-
10T B 20—25 cm1ropsyeil CONSHOM KMCNOTbI, pa3baaTeHHOW 1:1, cobmpas pacTBOp B TOT Xe CTakaH, B
KOTOPOM NPOBOAMNN OcaxKaeHwe. [lanee aHanu3 BedyT, Kak ykasaHo B 7.1.2.1. HaunHasa co cfoB «PUIbLTP
NpoMbIBatoT». OJHOBPEMEHHO MPOBOAAT KOHTPO/IbHbINA ONbIT.

7.1.3 O6paboTka pe3ynbTaToB

MaccoByto f0/110 OKCUaa antoMuHKA Xt, %, BbIYMCAAKOT MO hopmye

(K, - K, A» C u4 100
--------- ’ (16)

roe I —o06bem pacTBopa TpHAOHa B. B3ATbI C M36bITKOM, CM3

K —o06bemM pacTBOpa YKCYCHOKMCIOFO LMHKa, 3pacX0f0BaHHbIA Ha TUTPOBaHUe U36bITKA TPUIOHA

B. cm3

K —cooTHOLWeHVEe MeXay pacTBOpaMu TpUoHa b 1 yKCYCHOKMCNOrO LWHKa;

C —maccoBas KOHLUeHTpaums pacTBopa TpunoHa b no okcmay antomuHus, r/cm3

Y<—061wwmit 06bem pacTBopa npobbl, M3

Vi —06beM anMKBOTHOM YacTu unbTpaTa, CM3

T —Macca HaBecku amanu, T.

Ecnu yacTb 06uiero o6bema pacteopa npobbl MCNO/b30Baiach 415 MeToda aTOMHOW abcopbunu, To
MaccOoBYIO [0/110 OKCKa antoMuHusa X,. %, BblYUCASIOT NO (opmyne

(K, W, A)C Vt 100 Y6
‘M KT Vs’
rie r W K, C, Yy Yy T —cM. opmyny (16);
M1—06beM pacTBopa, M3 KOTOPOro B3ATa aIMKBOTHAA YacTb /19 aHannsa, cml;
Y* —06beM OCHOBHOI0 (w/bTparta, B3ATOr0 ANS ONpefefieHns oKcuga antoMuHus, cm3

W3 pe3ynbTaTa aHanusa X. BbIUATAIOT Pe3ybTaT KOHTPOMbHOMO OMbITa Xi4 paccuMTaHHbIA N0 TeM Xe
(hopmynam.

OKOHuaTenNbHbIN pe3ynbTaT aHanusa J1, %:

X=X{-XaQ (18)

PacxoxfeHust pesynbTaToB napaine/ibHbIX OnpegeneHnii He JOMKHbI NPeBbILLAaTh 3HAYEHW, yKa3aH-
HbIX B Tabnuue 1

7.2 ®OTOMETPUYECKUI METOS,

MeTog ocHOBaH Ha 06pa3oBaHUV OKPALLEHHOTO B KPACHbIA LiBET KOMMIEKCHOrO COeAMHEeHUA ato-
MWUHWS C antoMUHOHOM npu pH 4.5—4.6 1 n3MepeHUn ONTMYECKOlW MIOTHOCTW pacTBopa. MeluatoLee
anHAHWe Xenesa yCTPaHAT C NOMOLLbIO TMAPOKCMAA HATPWA 1 aCKOPOMHOBOI KUCNOTLI, Anana3oH onpe-
[eNnsiemMbIX MaCcCOBbIX A0Mel oKcmaa antoMmHus —\% — 12 %.

7.2.1 Annapatypa, peakTvBbl U pacTBOpbI

P OTOKONOPUMETP UK CMEKTPOOTOMETP.

KBacubl >Xene3o0amMMOHUiiHbIE |4). pacTBOP C MaccoBOI KOHLeHTpauweit xenesa 0.01 r/cm‘no 7.1.1.

Xene3o kapboHMNbHOE (2J. pacTBOP MaccoBoi KoHueHTpauuu 0,01 r/cmlno 7.1.1.

Hatpusa rugpokeng no FOCT 4328, 30 %-Hbiit 1 5 %-HbIil pacTBOPbI.

Kucnota consHaa no FOCT 3118, pas6baBneHHas 1:1.

ANOMUHOH, pacTBop 1r/amL 1r antoMrHOHA MOMELLAIOT B CTakaH BMeCTUMOCTbIO 200 cM3M pacTBo-
pstoT B 50—70 cmM3B0oAbI NpY KUNAYEHUN B TeYeHUe 5 MUH. PacTBop oxnaxaatoT, GuUnbTpyroT 1 pa3baans-
0T MpeaBapuTeNbHO NPOKUNAYEHHON BOAON 40 1aM3B MepHO konbe.

deHondTanenH (MHankatop) |3], 0,1 %-HbliA CMHPTOBLIA PacTsop.

HaTpuii ykcycHokucnblii 3-sogneiii no FTOCT 199.
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ByepHblii pacteop (pH 4.5—4,6): 115 I yKCYCHOKMC/IOr0 HaTpus pacTeopstoT B 600 cm3nogbl, pacTeop
hunbTpyrT, NpM6a&3saoT 70—75 cM' conaHoi kucnoTsl (1:1). pa36aBnArT MPOKMMNAYEHHOW BOAOW B MEPHOI
Konb6e 0 14aT31 NepeMeLLMBatoT.

KwncnoTta ackopbuHoBas, BOAHbIN pacTBop 20 r/cM3 CBEXENPUTOTOBEHHbIN.

CTaHAapTHBIA pacTBOp C MacCoBOW KoHUeHTpauuei antomuums 0.1 mr/cm3 10 cm’ cTaH4apTHOroO
pactBopa no 7.1.1 momewarT B MEpPHYK Koiby BMecTumocTbio 100 cmM3 A0MMBAlOT A0 METKM BOLOW,
nepemeLLmnBaroT.

7.2.2 TlpoBegeHve aHanusa

AJIMKBOTHYIO YaCTb LLEN0YHOro pacTeopa, nosyyeHHoro no 7.1.2.1 nam 7.1.2.2. pasHyto 25, 10 nam
5cM’ npu cofepxxaHuu okcuaa antoMmHma 1—3, 3—6 1 6—12 % COOTBETCTBEHHO, NOMELLIAIOT B MEPHYIO
Konby BmectumocTbio 100 cM3 NpunnMBaroT A0 MeTKM 5 %-Hbili pacTBOpP FMAPOKCUAA HATpWs, MepeMeLLm-
BatOT. ANMKBOTHYIO YacCTb pa3baBneHHOro LLe04YHOro pacTeopa (B COOTBETCTBUM C Tabnuuel 2) nomella-
10T B KOHWYECKYI0 KONby BMeCTUMOCTb0 100 cM3 npubasnatoT 2—3 Kanam uHamnkaropa heHongranemnHa,
HeNTPanu3ykT CONSAHON kucnotoli (1:1) 4o NcUe3HOBEHMSA OKpacku, NpubaBaAT 2 cM3pacTBopa ackop-
6VMHOBO KMCMOTLI 1 OCTaBNAKT Ha 5—7 MVH.

Tabnuua 2
Maccosast 10N oKcuaa HaHceka. i Cxema passegeHus 06vem aNMKBOTOM Macca anioMnHmns B
ANMOMUHNA. % po6bl 4acT, cm* a7MKNOTON HacT
pactriopa. Mr
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

3atem npunmsatoT 20 cM36ythepHOro pacteopa 1 4 cM’ pacTBopa atoOMUHOHA NPK NepemeLlBaHNN.
PacTBop nepeHOCAT B MePHY'0 k0n6y BMeCTUMOCTbi0 100 CM3 A0ONMBAIOT O METKW BOAOM, NEPeMELLMBAIOT.
OfHOBPEMEHHO NPOBOAAT KOHTPO/IbHbLIA ONbIT. Yepes | 4 n3mMepatoT ONTUYECKYH MIOTHOCTb pacTBopa npu
1= 530 HM. B KauecTBe pacTBopa CpaBHEHUS MPUMEHAIOT BOAY.

W3 nonyyeHHbIX 3HA4YeHWA ONTUYECKOW NNOTHOCTU pacTBOpa NPobbl BbIYMTAIOT 3HAYEHMe ONTUYeC-
KO/ MNOTHOCTW pacTBopa KOHTPO/ILHOIO OMbITa U MO rPafyMpoBOYHOMY rpaduKy HaxoAsT Maccy antoMu-
HUS.

7.2.3 TloCcTpoeHMe rpagyupoBOYHOro rpagumka

B mepHble Konibbl BMecTMOCTbO 100 cm! BHOCAT 2; 4; 6: 8; 10 cmM3cTaHAapTHOrO pacTBopa antoMu-
Hus. yto cooteeTcTByeT 0,20; 0.40; 0,60; 0,80; 1.00 Mr a3lOMWHHA; elle OAHY KONOYy MCNOAb3YHT ANs
NpoBefeHNs KOHTPOJIbHOIO OMbITa.

Bo Bce k0n6bl NpUAMNAOT N0 2 CM’ PacTBOPa XXee30aMMOHUAHBIX KBACLOB WA KapbOHWIBHOTO
)Kenesa u ganee NocTy NarT, Kak ykasaHo B 7.1.2.1. HaUMHas CO CNOB «TOHKOM CTPyei*. ANMKBOTHYHO YacTb
wenoyHoro pacteopa 10 cm3nomellatoT B Konby BMecTumMocTbio 100 cmM3 npubaBnstoT 1—2 kanam eHon-
(hTanenHa 1 NPOBOAAT aHaNN3, Kak ykasaHo B 7.2.2.

Mo n3MepeHHbIM 3HAYEHWAM OMTUYECKOW MAOTHOCTM CTaH4APTHbLIX PACTBOPOB, 3a BbIYETOM 3Haue-
HWS ONTUYECKOW NIOTHOCTM PacTBOpa KOHTPO/IbHOMO OMbITa, U COOTBETCTBYIOLMM HM Maccam aftoMUHMA
CTPOST rpajyMpoBOYHbIA rpaduk.

7.2.4 O6paboTKa pe3y/nbTaToB

MaccoBy'o [0/1t0 OKCMAa antoMUHNA B amanu X, %, BbIYMCNAIOT No hopmyne

in. ¥, 1.8594 100

X — e 09)

roe T{— macca anloMUHNA, HaikfeHHas No rpagyvpoBOYHOMY rpaguKy, T;
Vx—06beM a/IMKBOTHOI YacTu, cM3
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1.8894 —Ko3(hhMLMEHT NepecyeTa a/FOMUHNSA Ha OKCU A a/TFOMUHNS;
T —WMmacca HaBecku amanu, T;
V, —obwuii 06bem pacteopa npobbl, cm1
PacxoxX/eHus pesynbTaToB NapansiefibHbIX ONpeAeneHnii He AOMKHbI NPEBbILWATL 3HAYEHWUIA, YKa3aH-
HbIX B Tabnuue |.

8 doTOMETpUYECKMA METOA onpeaeneHns cogepxaHus okcuga gochopa (V)

MeTog oCHOBaH Ha peakuun 06pa3oBaHUs XenToii GochopHOMONN6LEHOBOW reTeponoNKUCIOTbI C
nocrefyroLLyM BOCCTAHOB/IEHNEM ee B COMIAHOKWCIION Cpefile MOHaMM [ABYXBAJIEHTHOIO Kenesa B MpucyT-
CTBUW TVOMOYEBUHbI 1 CEPHOKMCNON Meay A0 KOMMIEKCHOrO COeANHEHMS, OKPaLLEHHOTO B CUHWIA LBET,
C MoCNedyoLWwmM N3MepeHnemM ONTUYECKO NIOTHOCTY pacTBopa. Komniekc ycToinuns B TedeHne 30 MUH.
[unana3oH onpegensiemMbiX MaccoBbiX gonein okcunga docgopa — I % —5 %.

8.1 Annapatypa, peakTuBbl 1 pPacTBOPbI

P OTOKOMOPUMETP UK CMEKTPOOTOMETP.

KBacubl )ene3oammoHwuiiHble |4|. pacTBOpe MaccoBOl KOHLeHTpauweit xenesa 0.025 r/cm’no 7.1.1.

AmMMnaK BofHbIi no MTOCT 3760 n pa3baBneHHbIA 1:1.

Kucnota cepHas no FOCT 4204. pasbasneHHas 14

Kncnota dhtopuctoBogopogHas (nnasmkosas) no MOCT 10484,

Kanwuii nupocepHokucnbiii no FOCT 7172.

Megb (11) cepHokucnasa 5-sogHas no FTOCT 4165. pacteop 10 r/aml

TuomoueBHHa no MOCT 6344. pacteop 80 r/gml

BoccTaHoBMTENbHAsA CMech: cMmewlmBatoT 150 cM™ pacTBopa cepHokucnoli meam u 700 cm5pacTeopa
TMOMOYEBUHBI. [oC/e 0TCTanBaHMA B TeYeHNEe 24 4 CMeCb PUILTPYIOT, 0CaA0K 0TOPACKIBAIOT.

AMMOHUI MonmbaeHoBoKUCAbIA no TOCT 3765, pacteop 50 r/gml

Kanuii thocthopHOKUCAbIA 0gHOo3amelLeHHbI no TOCT 4198. CTaHAapTHLIA pacTBop A ¢ MaccoBOM
KOHUeHTpayuueld ocopa 0,1 mr/cm': 0,4393 r ofHO3aMeLLEHHOT0 (hOCHOPHOKMCIOr0 Kanus, BbICYLLIEH-
Horo npu Temnepatype 105—110 ‘C, nomewaoT B MePHY Konby BMECTMMOCTbIO 1AMI1, pacTBOpAHOT B
100 cm5B0Abl, A0NBAIOT BOAON [0 METKM, NepemeLLnBaloT. PacTBop b ¢ MaccoBoil KOHLUeHTpaumeld oc-
thopa 0,01 mr/cmL 10 cmlcTaHgapTHOrO pacTBopa A MOMELLAOT B MEPHYH KONby BMeCTUMOCTbO 100 cm',
[ONVBAIOT O METKW, NepemMeLLVBaloT.

8.2 MpoBegeHve aHann3a

821 B konby BmecTMocTbi0 100 cM10TOMPaOT afIMKBOTHYO YacTb LLENOYHOro (unbTpaTa no 7.1.2
B COOTBETCTBMM € Tabauuei 3 nam 50 cm1lnpyu mMaccoBoii gone okcmaa gocpopa (V) ot 0,5 % go 2,5 % u
25 cm1npu maccoBoii gone ot 2,5 % 1o 5 % pacTeopa no 4.3.2.

Tabnuua 3
Maccosas nons okcupa ANNKBOTHAA YacTb WENOYHOIO Konuyectso okcupa pocdopa (VI u
hochopa (V), % punbTpa>a. cm’ anMKBOTHOM vacTu. M>
Ot 0,1 go 0.3 BK/tOY. 25 0,05-0.15
Cs.0.3 * 06 10 0.07-0.15
» 06 » 15 » 5 0.07-0.15
.15 . 30 25 0.07-0.15
» 3,0 * 50 10 0.06-0.12

MpunnBaroT 2 cM’ pacTBOpa XXene30aMMOHUIAHbIX KBacLoB, 20—25 cM1BofAbl 1 aMMUaK A0 Havana
06pa30BaHMA YCTOWUMBOro ocajka rMAPOKCMAA XKenesa, KOTOpbIii cpasy pacTBOPSIOT B MUHVMAabHOM
KONMMYecTBe CONMAHOM KucnoTbl (1:1). NpnbaBnss ee N0 KannaMm U Kaxabl pa3s TLaTenbHO nepemeLLunBas
pacTBop, 3aTeM A06aBNAOT 2 CM' 3TOW e KWCNOTbl B M3OLITOK. K MonyvyeHHOMY pacTBOpy NpWavBatoT
10 cm1 BOCCTAaHOBMTENBLHON CMecK, nepemellnBatoT, yepe3 5 MuH go6asnsoT 10 cM' COASAHOM KUCNOTbI
(1:1), 3aTeM No KannaMm npu nepemeLlBaHNM NPUIMBAIOT 8 CM' pacTBoOpa MOAW64EeHOBOKMCIONO aMMOHKSA
1 MPOLO/MKAIOT NepeMelLmBaHme B TedeHue | MuH; pa3baBnaoT Bogoi Ao o6bvema 100 cmlu nepemelum-
BalOT.

Yepe3 15—20 MWH M3MepsAOT ONTUYECKYIO MJIOTHOCTL PacTBOpa Mo OTHOLLEHWUIO K PacTBOPY KOHT-
PONIbHOrO OMbITa B KIOBETE TOMLWMHONM €n10s 50 MM mpy >.= 650 HM.
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Maccy naTmnokucu gochopa HaxoaaT No rpagypoBOHHOMY rpadinky.

8.2.2 OnpegeneHvie MaccoBoit aonu okcuga gocgopa (V) M3 0TAeNbHON HaBeCcKu

0,5 r amann pacTBOPAT B NAaTMHOBON vawke B 10—15 cm3 cepHoit kmucnoTbl (1:4) n 7—10 cm3
(hTOPUCTOBOOPOAHOI KMCNOThI MPY HarpeBaHWK, BbiMapuBatoT AOCYXa U cnnaas3atoT B Mydene npu 800 “C
C MUMPOCEPHOKMCBIM Kannem (3—5 r) 40 NofyyeHns Npo3payHoro nnasa. [1as BbilenayvBatoT B ropsyeit
Boge ¢ gob6aeneHnem 10—20 cM1conAHON KUCNOTbI.

PacTBOp OXNMaXJaloT, MepeHOCAT B MepHYH Konby BMecTuMOCTbi 250 cM1 gonvBatoT BOLOW [0
METKW, (PUbTPYIOT, ECAIN PacTBOP MYTHBINA.

ANNKBOTHYH 4acTb pacTBOpa B COOTBETCTBMM C Tabnuueil 3 oT6MpaOT B KONBY BMECTUMOCTbHIO
100 cm1m npoBOAAT aHann3 no 8.2.1, HaunHasa co cnoB «MpunMBatoT 2 CM' XKee30aMMOHUAHBIX KBACLLOB.

8.3 lMocTpoeHWe rpagyvMpoBOYHOrO rpaduka

B wecTb MepHbIX KON6 BMeCTMMOCTb 100 cM3noMeLLaroT no 2 cM' XKesie30aMMOHUIAHBIX KBACLL0B.
2 cMmlconsHoit kucnoThl (1:1), u3 6ropetkn 1,0: 3.0; 5.0; 7,0; n 9,0 cm3cTaHaapTHOro pacteopa b docgo-
pa, uto cooTBeTcTBYeT 0,01; 0,03; 0.05; 0,07 1 0,09 Mr pochopa. Lllectas konba CNYUT Ana NpoBefeHUs
KOTFpONbHOr0 ONbiTa rpajynpoBOYHOro rpaduka.

[Janee npoBoaAT aHanu3 no 8.2.1. HauMHasA Co CNOB «aMMMWaK A0 Havana 06pa3oBaHNs YCTOWYMBOIO
ocagka*.

Mo n3MepeHHbIM 3HAYEeHUAM OMTWMYECKOW NAOTHOCTU PacTBOPOB M COOTBETCTBYHOLWMM MM Maccam
(hocdhopa CTPOAT rpagyvpOBOUHBIA rpaduk.

8.4 ObpaboTka pe3ynbTaToB

Maccosyto gonto okcuga gochopa (V) B amann X. %, BbIUUCAAOT Mo dopmyne

* m, ¥2.2914 100
X T (20)

roe /n(— macca goctopa, HailieHHas Mo rpasyvMpoBOYHOMY rpadmky, r;
VX—06beM afMKBOTHOM YacTW LLENOYHOTro uabTparta, cM3
2.2914 —ko3hhmumMeHT nepecyeTa Ha okcug gocdgopa:
T —Macca HaBecku amanu, T;
V, —obwwii 06bem pactBopa nNpobsl, cmM3
PacxoXaeHns pesynbTaToB napasefibHbiX OnpefesieHnin He JO/MKHbI NPeBbIWAaTh 3HaYeHWNIA, YKa3aH-
HbIX B Tabnuue 1

9 MeToabl onpefeneHns cogepxaHus okcmpa xkenesa (111)

9.1 doTOMETPUYECKUIA METOA

MeTof OCHOBaH Ha 06pa3oBaHUM B aMMMWA4YHOM Cpefie OKPAaLUEHHOro KOMIMIEKCHOrO COeAUHEHNS
TPHCYNb(hocanunmnaTa xenesa nu U3MepeHnn ONTUYECKOW NIOTHOCTU OKpAaLLEHHOro pactsopa. [nanasoH
ornpegensieMbIX MaccoBbIX foneii okcuaa >xxenesa —0,5 % —7 %.

9.1.1 Annapatypa, peakTuBbl, PacTBOpPbI

dOTOKONOPUMETP WM CNEKTPOPOTOMETP.

AwmmMmnak BogHbIi mo FTOCT 3760.

Kanuii nupocepHokucnbiii no FOCT 7172.

Kucnota congHaa no MOCT 3118.

Kucnota cepHas no TOCT 4204 n pa3basneHHas 1:4.

Kucnota 2-BogHas cynbpocanuumnosas no FOCT 4478, pactsop 100 r/gml

Kucnota asoTHas no MOCT 4461 n pasb6aBneHHasa 1.3

Kucnota BuHHaA, pactsop 200 r/gm*.

Kucnota ¢pTopuctoBogopogHasa (nnasukosas) no FOCT 10484.

Xeneso KkapboHunbHOe |2|, cTaHZapTHbIA pacTBOp A C MAacCoBOV KOHLUEHTpauuen >xenesa
0,1 mr/cmZ 0,1000 r Kap6OHWUNLHOTO XXene3a pacTBopstoT B 50 cmM1a3oTHOM KucnoTsl (1:3), pacTBop Harpe-
BAtOT 0 MpPeKpalleHns BblgeNneHUs OKUCNOB as3oTa. locne oxnaxneHWs pacTBOp MEPeHOCAT B MEpPHYHO
Konby BMeCTMMOCTbIO 1AM3 f0NMBAKOT 40 METKM BOAON W NepemelLmnBaroT.

CTaHaapTHbIA pacTBOp B ¢ MaccoBoli KoHUeHTpauumen xenesa 0,1 mr/cm»: 10 cm1 cTaHfapTHOro
pactBopa A NOMeLIalT B MepHYH Koniby BMecTUMOCTbHO 100 cM3 fonMBalOT 40 METKU BOAOWA v nepeme-
LUNBAIOT.
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9.12 MposepgeHne aHann3a

Hagecky 0,1 r amanu nomeLialoT B MIATUHOBYHO YallKy, NnpunneatroT 10 cm5cepHoi kncnotbl (1:4) u
5 cM* pTOPMCTOBOAOPOAHON KUCMOTbI. BbinapmsatoT [0 MOSBMAEHWUS NapoB CEPHOW KUCMOTbI, OXNaXAaHoT,
06MbIBaOT CTEHKW YallKy BOAOW, pacTBOP BbiNapuBatoT gocyxa. Cyxoid 0CcTaToK CniaBasoT ¢ 2 I nmpocep-
HOKHC/I0r0 Kasinsi, MOMlyYeHHbIn nnaB BbilenaumaroT B 20 cm1cepHoit KucnoTol (1:4) npy ymepeHHOM
HarpeBaHuu. ofyyYeHHbIli pacTBOpP MEPEHOCAT B MEPHYH Konby BmecTUMOCTbiO 100 cm5 pasbasnsioT
BOZOM O METKU, MepemMeLLmnBaoT.

ANVNKBOTHYIO YacTb pacTBopa 25 CM' Mpy MaccoBol [one okcupaa xenesa go 1.5 %, 10 cm' npu
MaccoBoii fone okcuaa xenesa ot 1,5 % go 3 %, 5 cm5npn maccoBoii fone okcuaa xenesa oT 3% o 7 %
NnoMeLlaloT B MepHyt0 Konby BmecTMmocTbio 100cm', npunusatoT 25 CM' pacTBOpa BUHHON KWUCMOThI,
15—20 cM’ cynb(hoCaHUMMNOBOA KNCNOTbI, HENTPaIM3YOT aMMUAaKOM [10 MOSB/IEHNS YCTOWYMBOM XENTON
OKpackwm, 3aTem 06aBnsaloT 5 cM5aMMuaka B M30bITOK. PacTBOp 4O/IMBAKOT A0 METKW BOAOW ¥ nepemeLun-
BatoT. OHOBPEMEHHO MPOBOAAT KOHTPO/IbHbIA OMbIT. ONTUYECKYHO MI0THOCTb NONYYEHHOrO pacTaopa 13-
MepsAtoT Ha CNeKTPOOTOMETPE UK (POroKOIOpUMeTpe Npu AMHe BOSHbI 420—430 HM B KHOBETE TONLLU-
HOW nornowaroLero cnos 20 CM. UCNOMb3ys B Ka4ecTBe pacTBopa CPaBHEHUS BOAY; BbIUMTAIOT ONTMYEC-
Kyt0 NIOTHOCTb pacTBopa KOHTPONLHOIO onbiTa. Maccy »enesa HaxoAAT No rpagyvpoBOYHOMY rpaduky.

9.1.3 MocTpoeHne rpaflyMpoBOYHOIO rpafuka

[ns nocTpoeHns rpagyvMpoBOYHOrO rpaguka B MepHble Konbbl BMeCTUMOCTbIO 100 cM5npunusatoT
nocnegosatensHo 5, 10, 15, 20, 25. 30 cm1cTaHgapTHOro pacteopa enesa (pactBop b), uTo cooTseT-
creyet 0.05; 0,10; 0,15: 0,20; 0,25; 0.30 Mr enesa, ewe OfHY Ko/by WCMOMb3yHT AN KOHTPO/IbHOIO
onbiTa. B Kaxayto Kondy npuanBatoT No 2 CM' pacTBopa BMHHOW KncnoTel. 15—20 cMm’ pacTBopa cynbdoca-
NMMUNOBON KUCNOTbl, aMMMaK 40 Mepexoda OKPacku pacTBOpa B XENTbIA LBeT M B M30bITOK — 5 cml
PacTBOpbl B KOnbax JOMMBalOT BOAOW A0 METKM M mnepemewlyBatoT. ONTMYECKYH MIOTHOCTb pacTBOPOB
N3MEPAIOT, KaK ykaszaHo B 9.1.2. Mo 3HaYeHUAM ONTUYECKOM MAOTHOCTM PacTBOPOB, 3a BbIYETOM ONTUYEC-
KO/ MNOTHOCTM pacTBOpa KOHTPO/IbHOIO OMbITa U COOTBETCTBYIOLLMM MM MaccaMm xenesa, CTPOAT rpagy-
MPOBOYHBIA rpaduk.

9.1.4 O6paboTKa pe3ynbTaToB

Maccosyto gonto okcupa xenesa (111) A. %. BblUMCNAOT NO hopmyne

w. K, 1.429S 100
IR S— . (20
roe /v, — macca ocopa, HailieHHas Mo rpagynpoBOYHOMY rpagmky, T;
Vi —obwunii 06beM pacTBopa Npobbl, cM1;
1.4298 — KoathpuumeHT nepecyeta Ha okemg xenesa (111);
T —Macca HaBecKun amanu, T;
K —o06beM annKBOTHOI YacTu pacTBopa, cM1

PacxoxaeHns pesynbTaToB napanfienbHbiX ONpeAeneHnil He JOMKHbI MPEBbILIATL 3HAYEHWI, YKa3aH-
HbIX B Tabnuue .

9.2 TUTPUMETPUYECKUIA METOA,

MeTof 0CHOBaH Ha BOCCIIHOATEHWUW TPEXBANEHTHOIO Xene3a pacTBOPOM X/I0PUCTONO 0/10Ba A0 ABYX-
Ba/IEHTHOIO W TUTPOBAHWM MOCMIEfHEr0 PacTBOPOM  [IBYXPOMOBOKWC/IONO Kasns B MPUCYTCTBUW UHAM-
KaTopa AueH unaMmnHeynboHata Hatpus. [nanasoH onpefensieMblX MacCcoBbIX [o/ieli OKCUia xenesa —
2% - 7%

9.2.1 PeaKTtuBbl, pacTBopbl

Kanuin nupocepHokucablii no FOCT 7172.

Kucnota a3otHas no MOCT 4461.

Kucnota cepHas no FOCT 4204, pasbasneHHas 14

Kucnota consiHas no FOCT 3118, pas6asneHHas 1:1.

Xeneso kapboHunbHoe |2|.

Kucnota ropuctosogopogHas (nnasmkosas) no FOCT 10484.

OnoBo aByxnopucToe, pacteop 100 r/gm™ 100 r 4BYX/IOPUCTOrO 0/10Ba pacTBopsoT B 250 cmlcons-
HO KMCNOTbl MPU HarpesaHUW. PacTBOp OXNaxaaloT, NepeBOAAT B MEPHYHO K06y BMECTUMOCTbIO 1AM,
[ONMBAIOT 40 METKM BOLOW M MepemeLLnBaloT.

PTyTb XnopHasi, BOAHbIM pacTteop 60 r/aml

OundennnamunH-4 cynbhoKUCNOTbI HATPUEBAS CONb (ANDEHNNAMUHCYIb(OHAT HATPUA), UHAMKATOP,
BOAHbIN pacTBop 20 r/gm5 2 r gudeHnnamumHcynboHaTa HaTpus pacTeopstoT B 100 cm1Bogpl.
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Kanwuii gsyxpomoBokucablii no FOCT 4220. pacteopsl /11 B.

CTaHaapTHbIV pacTBOp A MaccoBOi KOHLEHTpauuu no okcuay >xenesa 0,008573 r/cm5 5,2645 1
[BYXPOMOBOKWC/IOr0 Kanus, BbiCyLeHHOro npu 180—200 *C g0 NOCTOSHHOW MacChl, MOMELIAKT B CTaKaH
BMecTuMOCTbio 30 cM' 1 pacTBopstoT B 100 cM* BoAbl. PacTBOp nepenunBatoT B MepHYHO KOGy BMECTUMOC-
Toto | 4M5 10BOAAT BOZON 4O METKM W MepeMELLMBAtOT.

CTaHfapTHbIli pacTBop B mMaccoBoi KOHUeHTpauum no okemay xenesa 0.001715 r/cm3 200 cm3pa-
cTBOpa A NOMeLLaloT B MEPHYI0 KOMBy BMECTUMOCTbIO 1AM', pa3baBnsaioT O METKM BOAOW W MepemeLuu-
BAtOT.

9.2.2 MNpoBefeHne aHannsa

Hasecky amann 1r nomeLlatoT B NAATUHOBYHO YallKy, CMauMBaloT BOAOW, MpuansaoT 15cm' cepHoi
kucnotbl (1:4), 5—7 cM' PTOPUCTOBOAOPOAHON KUCNOTbI M BbiMapuBaroT focyxa. Conu pacTBOpAIOT B
20—25 cm5consiHoi kncnoTel (1:1) mpy HarpeBaHuWW. PacTBOp KOMYECTBEHHO NMEPEBOASAT B KOOy BMECTU-
mocTbto 250—300 cm3 Ecnmu maTepuan He pacTBOPWAICA MOJSIHOCTbIO, COAEPXMMOE NIaTUHOBOW YallKu
NepeHoCcAT Ha (UNbTp cpefHel NNoTHOcTU. Ocafok Ha (uabTpe MPOMbIBAKOT 5—6 pa3 ropsuein BogoiA.
dunbTpaT COOMPAIOT B KOHNYECKYH KOOy BMECTUMOCTbIO 250 ¢M' 1 coxXpaHstoT (OCHOBHOI PacTBOp).
®unbTp € 0CaAKOM MOMELLAIOT B NIATUHOBBIN TWUreNb, 030M1S0T, MPOKANMBAIOT NpK TemnepaType 600—
700 *C. Ocafok cniaataoT C MMPOCEPNOKUCILIM Kainem, Mocne OXNaXKAeHWUA M1aB BblLLEenavynBaloT U
MOJSTyYeHHbI pacTBOP MPUCOEAMHAIOT K OCHOBHOMY pacTBOpy. PacTBOp HarpesatoT [0 Temnepatypbl
80—90 ‘C, 3aTem no Kannsm NpuUAMBalT PacTBOpP ABYX/I0PUCTOro 0/10Ba 40 06ecLBeUnBaHns U B U30LITOK
1—2 kannu, go6aanatoT 10 cm' cepHoli kucnoTel (1:4), CTEHKN KONnbbl 06MbIBAHOT BOAOM, PacTBOP OX/aX-
[aloT. MpuanBatoT 5 CM' pacTBOpa X/IOPHOM PTYTVM M NepemewuvBatoT. Yepes 5 MuH npununatoT 5 cml
pacTBopa AuteHnNaMUHCyNb(oHaTa HATPMA U TUTPYIOT PacTBOPOM ABYXPOMOBOKHC/IOMO Kanns 40 YCTOW-
ynBoi B TeueHne 10—20 ¢ TeMHO-(hMONETOBOI OKpackn pacTteopa. OfHOBPEMEHHO MPOBOAAT KOHTPO/bHbIN
OnbIT.

9.2.3 O6paboTKa pe3ynbTaToB

MaccoByto fonto okcuga xenesa X, %, BblUMCIAOT MO popmyse

X= -~ -100. (22)

m
roe ' —o6beM pacTBopa ABYXPOMOBOKMCOr0 Kanus, M3pacxof0BaHHbIA Ha TUTPOBaHME OKCUAA XKenesa,
cM3

Y2 —06beM pacTBopa [jBYXPOMOBOKUC/IONO Kannsi B KOHTPO/IbHOM OMbITE, CM';

C — maccoBast KOHLEHTpaL /s pacTBopa ABYXPOMOBOKUCIONO Kains Mo OKCUAy Xenesa, r/cm5

T — HaBecka amanu, T.

PacxoxaeHus pe3ynbTaToB NapannenbHbIX ONpeAeneHnii He A0MKHbI MPEeBbILATh 3HAYEHWIA, YKa3aH-

HbIX B Tabnuue 1

10 MeToabl onpeaeneHUsa cogep>kaHua ANOKcMaa TuTaHa

10.1 doToMeTpUYECKNI METOL,

MeTog ocHOBaH Ha 06pa30BaHWM OKPALLEHHOTO B XXENTbI LIBET YCTOWUMBOrO COEAMHEHNS YETbIPEX-
Ba/Ie»lTHOTO TUTaHa C AMAHTUNWUPUAMETAHOM B PacTBOPe COMSHON KMCAOTbl U WU3MEPEHUM ONTUYECKOW
NNOTHOCTK pacTBopa. [lnanasoH onpeaensemMbiX MaccoBbix fonen guokcmaa TutaHa —0,1 % —4 %.

10.1.1 AnnapaTypa, peakTuBbl, PacTBOpbI

POTOKONOPUMETP UMM CNEKTPODOTOMETP.

Kanuidi nupocepHokHcnbii no FOCT 7172,

Kucnota conaHas no MOCT 3118 v pasbasneHHas 1:1, u pactBop 1monb/gm'.

Kucnota cepHas no FOCT 4204 n pas6asneHHas 1:1, 1:4, 1:10.

Kucnota ¢pTopuctoBogopogHas (nnasmnkosas) no FOCT 10484

KucnoTta ackop6uHoBas |5|, CBEXeNpuroToBneHHbIin pactsop 100 r/gm3

[OvanTunupunmetaH, pacteop 50 r/gm': 50 r gMaHTUNMPHAMETaHa pacTBopstOT B 700 cM' coNsHOM
KMCNOTbI KOHUEHTpauum 1mons/gM’, unbTpyroT B MEPHYIO KOOy BMECTUMOCTbIO 14M' 1 AOBOAAT 06BEM
pacTBopa COMSHOW KMcnoTol 1 monb/gM340 MeTKu.

[vokeng TuTaHa, CTaH4apTHbIA pacTBOp A C MAaccOBOW KOHLOFTpaHWel Auokcmpa TuTaHa
0.4 mr/cm*: HaBecky fuokcuga TutaHa 0,1000 r, npefBapuTebHO MPOKAaEHHYHO B MIaTMHOBOM MK dap-
thoposom Turne npu 900 *C B TeyeHue 40 MUH, NOMELLAOT B MATUHOBLIW TUreNb U cnaaBastoT npy 700 “C
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C 2—3 T MHPOCEPHOKMCNON0 Kanuna 40 NOMTyYEHUS NPO3PayYHOro nasa.

Turenb ¢ N1aBOM OX/IAXKAANOT, MOMELLAKT B CTakaH BMeCcTUMOocCTbio 250 cml, npunmnsatoT 30—50 cv*
cepHoi kncnotbl (1:4). Ins NOAHOrO pacTBOPEHMSA NnaBa CTakaH Bbi4EPXXMBAIOT Ha NAUTE NPY YMEPEHHOM
HarpeBaHuu 40 NoyYeHWs NPO3payHOro pacTeopa. Twrenb yAansoT U3 cTakaHa M 0OMbIBAOT ero BOAONA.
MonyyeHHbIV pacTBOP NEPEBOAAT B MEPHYIO KONBY BMECTUMOCTbIO 250 cM1, pa36aBnsoT 4O METKW CEPHOIA
kucnotoli (1:10), nepemeLLMBatoT.

CTaHaapTHbIA pacTBop b ¢ mMaccoBoli KoHUeHTpaumein gnokcuaa tutaHa 0.01 mr/cms 25 cmlcTaH-
[JapTHOro pacteopa J1 MepeHOCAT B MEepHYH Konby BMeCTMMOCTbi0 1AM1, AOBOAAT A0 METKM CEepHON
kucnotoii (1:10) 1 nepemeLunBatoT.

10.1.2 lMpoBeaeHne aHanmn3a

ANVMKBOTHYIO 4acTb pacTBopa o 9.1.2 20 cm1 npu MaccoBoi [one AMOKCMAa TUTaHa B amav Ao
0.1 %, 10 cm1npu maccosoit gone ot 1,0 % go 4.0 % wnn annkKBOTHYHO YacTb 20 cm' pacTBopa no 4.3.2
NMoMeLalT B MepHyH Konby BmecTuMocTbio 100 cm5 npunmeatoT 5,0 cm1pacTBopa ackop61MHOBOI Kuc-
noTol. yepe3 5 MuH fobasnsoT K) cmlconsHoi kmucnoTsl (1:1) n 10 cm1pacTBopa AnaHTUNUpUIMETaHa.
PactBop pa3baanstoT BOAOA A0 MeTKM 1 nepeMelumsatoT. Yepes 20—30 MUH U3MepSIHOT ONTUYECKYHO M0T-
HOCTb pacTBOpa B KiOBeTe TONLUNHOM mornowatowero cnos 30 Mm npu n= 3X5 HM, UCMOMb3Ys B Ka4ecTse
pacTBopa CpaBHeHMWS a/IMKBOTHYHO YacTb pacTBOpa, B KOTOPYH A06aB/EHbI BCE yKa3aHHbIE Bbille peakTu-
Bbl. KPOME AvaHTunupunmetaHa. OgHOBPEMEHHO MPOBOAAT KOHTPO/bHBIA ONbIT.

Mo HaliieHHOMY 3Ha4eHW0 OMTUYECKOW MNIOTHOCTM WCCAeAyeMOro pacTsopa Npobbl 3a BblYETOM
OMTUYECKOl NNOTHOCTM pacTBOpa KOHTPOSIbHOTO OMbITa HaXOAAT Maccy AMoKcuia TWTaHa no rpagyvpo-
BOYHOMY rpauKy.

10.1.3 lMocTpoeHune rpafyvpoBOYHOrO rpaurka

[ns nocTpoeHus rpagyvpoBOYHOrO rpaduka nNpu MaccoBoOi fone Auokcmaa TuTaHa o 1,0 % B
MepHble Konbbl BMecTumocTbio 100 cmlnpuameatot 1.0; 3.0; 5,0; 7,0 cm' cTaHZapTHOroO pacTBopa AMoKcuaa
TuTaHa (pacteop B), uto cootBetcTByeT 0.01; 0.03; 0,05; 0.07 Mr AMOKCcMAaa TUTaHa.

Mpu maccoBoit fjone AuoKcuaa TUTaHa 6onee 1% B MepHble KONbbl BMeCTUMOCTbIO 100 cM' npuan-
gatoT 7,0; 10.0; 12,0; 15,0 cM1cTaHAApTHOrO pacTeopa ABYOKMCK TUTaHa (pacTtBop B), 4TO COOTBETCTBYET
0,07; 0,10; 0,12; 0,15 mr guokcuaa TutaHa. OLHOBPEMEHHO NPOBOAAT KOHTPO/IbHbIN OMNbIT.

B konbbl npn6aBnsoT 5 cmlackopbuHOBON KUCNOTbI, Yepe3 5 MuH — 15 cM* consiHoi kucnoTsl (1:1)
n 10 cm5amaHTUNMpUImMeTaHa, pa3baBnstoT BOAON A0 MeTKM 1 yepe3 20—30 MUH M3MepST ONTUYECKYHO
NNOTHOCTb pPacTBopa B KIOBETE TOMLUMHOM mnorfowatouiero cnosd 30 MM npu K = 385 HM. Mcnonb3ys B
KauyecTBe pacTBOpa CpaBHeHUs Bogy. M0 HalgeHHbIM 3HAYEHUAM OMTMYECKONW MAOTHOCTM PacTBOPOB, 3a
BbIYETOM ONTUYECKOW NMIOTHOCTU PacTBOpa KOHTPOALHOMO OMbITa U COOTBETCTBYIOLLMM MM Maccam [MOK-
cuda TUTaHa, CTPOAT rpafyMpoBOYHbIA rpaduk.

10.1.4 O6paboTka pe3ynbTaToB

MaccoByto gonto gnokcuga TutaHa J1, %. BbIYUCAAT Mo dopmyne

/B. K,
x 4K 100 (23)

roe TX — macca TUTaHa, HailjeHHas Mo rpagyMpoBOYHOMY Tpadvky, T;
Kj — 06bem annMKBOTHOW 4acTu pacTBopa npobbl, cM5
T — Macca HaBecKv amanu, T;
Vy —o6wuin 06bem pacteopa npobbl, cM5

PacxoxeHus pe3ynbTaToB napannenbHbIX onpefeneHnii He fO/MKHbI NPeBbILAaTh YKasaHHbIX B Tab-
e 1

5 MpuxcyaHunc—Aonyckaetcs NprMeHeHne POTOMETPUYECKOTO METOAA MPK MacCoBOI [0/e AMOKCHaa
TuTaHa ot 4 % o 20 %

10.15 Hasecky amanu 0.1 r pacTBOpSAOT B N1aTMHOBOM yawke B 10—15 cm5cepHoii kucnotol (1:4) n
5—10 cM* (hTOPUCTOBOLOPOAHOW KUCNOTbI MPY HarpeBaHUW, BbINApUBAIOT LOCYXA.

Cyxoli ocTaTok cnnaenstoT ¢ 3—5 r MHPOCEPHOKMC/IONO Kanus, Nnas BbilenaymsatoT B 60 cM5cep-
Hol kucnoTbl (1:1) npu HarpeBaHuW. MONYYEHHbIA pacTBOP MEPEHOCAT B MEPHYH KOGy BMECTMMOCTbIO
250 cm1 pa3basnatoT 40 METKW BOAOW, NepeMeLlvBatoT.

A/MKBOTHYIO YacTb pacTBopa 5 cm1npu maccoBoit fone oT 8 % o 20 % nomeLlaoT B MEPHYHO KONby
BMecTumocTbio 100 cmM5u fanee nMpoBOAAT aHanu3, Kak ykasaHo B 10.1.2. HauMHaa CO C/0B «MNpUInBatoT
5,0 cM* pacTBOpa aCKOP6MHOBOI KMUCAOTLI*. [oCTpoeHMe rpadyvpoBOYHOIO rpatmka n 06paboTka pesy b-
TtatoB —no 10.1.3 n 10.1.4.
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10.2 TKTpUMErpuyeckHiA meTos,

MeTof, 0CHOBaH Ha BOCCTAHOBNEHWUM YeTbipexsaneHTHoro tutaHa (IV) go tutaHa (I11) amansramu-
POBaHHbIM LIMHKOM. TpPexBasieHTHbIV TUTaH TUTPYIOT PacTBOPOM X/I0PHOTO XeJle3a B NPUCYTCTBUM POfaHu-
CTOro aMmMoHMs. [lnanasoH onpegensemMbiX MaccoBbIX JoNei agnokcmaa TutaHa —4 % —20 %.

10.2.1 PeakTvBbl 1 pacTBopbI

AMMOHMIA pogaHucTbii no FOCT 19522, pacteop 100 r/gm3

Kanuii nupocepHokucnbiii no FOCT 7172,

Kucnota cepHas no FOCT 4204, pasbasneHHas 1:4.

Kucnota htopuctosogopofHas no FOCT 104X4.

Kucnota consaHaa no MOCT 311X n pa36asneHHas 1:1.

Linsk metannunueckuini no FOCT 3640.

LIMHK amanbrammpoBaHHbIii: 500 I METaNIMYECKOTO LiMHKa NoMeLatoT B (hapthopoBYH YallKy, 3a/1u-
BAlOT CePHON KncnoToii (1:4), no6aBnAOT 5—7 Kanenb MeTan/IMYecKoi pTyTH, TLLATEbHO MepeMeLInBatoT
CTEKNSHHOW NafioyKoi. PacTBop cAmBaroT, a LMHK HECKO/bKO pa3 MPOMbIBAtOT BOAOA.

MpWroTOBAEHHbIA TakMM 06pa30M amafibraMMpOBaHHbIN LIMHK XPaHAT B 6aHKe C MPUTEpTON Npob-
KOV nog cnoem Bogbl.

[vokeng TuTaHa.

Xeneso xnopHoe no FOCT 4147, cTaHfapTHbI pacTBop: 8,0 I X/0PHOr0 )Kenesa pacTBOPSIOT B
500 cm’ Bogbl, npunmeatoT 30 cmlconaHoi KucnoTel. locne MONHOr0 PacTBOPEHUS HABECKW PacTBOp
NepeHocsAT B MepPHYHO KOnby BMeCTUMOCTbI0 14MI1 pa36aBnstoT BOAOW A0 METKM, MepemeLlnBatoT.

[na onpefeneHns MaccoBOi KOHLEHTpaLMW pacTBopa X/J0PHOrO )enesa No AWOKCUAY TUTaHa
0,1000 r grokcuAa TUTaHa, NPOKaseHHOro B NNaTMHOBOM TUrNe npu Temnepartype X00—900 ‘C B TeyeHue
40 MWH, CnNnaBnsKOT B MAATMHOBOM YalllKe C MUPOCEPHOKUCALIM Kannem npu TemnepaType 800 *C fo
nony4eHns npospayHoro nnaea. Mnas BbiwenaunsaroT B 50—70 cM1lcepHoii KncnoTel (1:4): B CTakaH BMe-
cTMocTbi0 500 cm' mpunmBatoT 30 cM* CONAHOW KUCNOThl, 15 I aManbramMMpoBaHHOIO LMHKA, ropsyei
BOAbl 40 06Lero o6vema 200—250 cm'. CTakaH HaKpbIBalOT YacOBbIM CTEK/IOM, PACTBOP KUMATAT B Teue-
Hue | 4, cuMTas C MOMeHTa ero 3akunaHus, o6bem pacTBopa MOAAEPXKMBAKOT MOCTOAHHbLIM, 40/MBas
ONCTUNIMPOBAHHYIO BOLY.

B pesynbTaTe BOCCTaHOB/IEHMSA TUTaHa PacTBOP B CTakaHe OKpallVBaeTCs B CUPEHEBbIN LBeT. opsuunii
pacTBOp 6bICTPO (PUALTPYIOT Yepe3 BOPOHKY C (DMNLTPOM M3 CTEK/IAHHOI BaTbl B KONOY BMECTUMOCTbHO
500cm'. CTakaH M BOPOHKY MPOMbIBAlOT HECKO/IbKO pa3 ropsyeli Bogoi. B ropsaumnii unbTpaT 4o6aBnsOT
10 cM3 pOAaHUCTOr0 aMMOHUA 1 GbICTPO TUTPYIOT — BOCCTAHOB/IEHHbLI  TUTAH  PacTBOPOM X/IOPHOMO
Xefnesa [0 nosaaeHNs yCTONYMBOTO XENTOBATO-OPaHXXeBOro OKPaLLUVBaHNSA, He UCYE3aloLLEro B TeueHue
1—2 MuH.

MaccoBylo KOHLEHTpaLmMio pacTBopa X/I0PHOMO Xenesa no anokeugy tutada C, r/cMl BblumcnsoT

no <{ipmyne

rgje T — macca JUOKCuga TutaHa, T;
V— 06bem pacTBopa X/10pHON0 XKenesa, 13pacxofoBaHHbIV Ha TUTpOBaHue, cml

10.2.2 MNpoBegeHne aHanm3a

Hagecky 0.5 I amanu nomeLwlatoT B MIaTUHOBYHO YallKy, CMa4MBaloT BOAoW, npuamsatoT 10—15cml
cepHoli kucnoTbl (1:4) n 7—10 cM1hTOpUCTOBOAOPOAHOM KNCNOThI. PacTBOP BbINApMBarT JOCyXa U OCTO-
POXXHO MPOKaNMBatoT B MyenbHOW neun npy TemnepaType 800 “C. OCTaTOK CMaBAAT C MMPOCEPHOKMC-
NbIM Kanmem npu Temnepatype X00—900 'C fo nosyydeHMs Npo3payHOro n/aaea, KOTOPbIA NOcC/e OXnaxae-
HWS BbILLENaYMBalOT B cTakaHe BMecTuMocTbto 500 cml [MMpunuearoT 50—70 cM’ cepHOI KUCNOTbI,
(1:4), 30 cmlconsHoli kucnoTel. 15 r amanbraMMpoBaHHOIO LUHKA 1 ropsyvein Bogbl 4o 06Luwero o6bema
pacteopa 200—250 cm1 CTakaH HaKpbIBakOT YaCOBbIM CTEK/IOM, PAacCTBOP KUMNATAT B TeYeHWe 14 C MOMeH-
Ta 3aKUNaHus; Npu KUnsayeHnn obbem pacTsopa MoALEePXKMBAKOT NOCTOAHHbLIM, 0/MBaA AUCTUNNPOBAH-
HY'0 BOZly. FOpAYMiA pacTBOp GbICTPO QPUALTPYIOT Yepes BOPOHKY C (OMITPOM M3 CTEKIAHHO BaTbl B KONGY
BMeCTMMOCTbIO 500 cM1 CTakaH 1 BOPOHKY MPOMbIBAIOT HECKOJIbKO pa3 ropsyeii BOAOW.

B ropaunit ¢gunbTpat fob6aataoT W) cM1pogaHMCTOro aMMOHMA U 6bICTPO TUTPYIOT BOCCTaHOB/EH-
HbIA TUTaH PacTBOPOM XJTIOPHOTO XXefesa A0 Mosa3eHUs yCTONYMBOM XXeNTOBaTO-0pPaHXXeBON OKpacku, He
ncyesarolLeli B TeyeHne 1—2 MUH.

O[fHOBPEMEHHO MPOBOAAT KOHTPO/IbHbIA ONbIT.

10.2.3 O6paboTka pe3ynbTaToB
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MaccoByto fonto guokeuga TutaHa X, %, BbIYMCASIOT Mo hopmyse
- (Y w100 (25)

T
roe V—o6bem pacTBopa X/10pHOTO Xenesa, M3pacxXof0BaHHbI Ha TUTPOBaHME aHAM3UPYEMOro pacTBo-
a, CM";
VX—CF))61:BM pacTBopa X/IOPHON0 Xefe3a M3PacX0A0BaHHbIA Ha TTPOBaHME KOHTPONLHOIO OMbITa, CM';
C — mMaccoBas KOHLEHTpaLMa pacTBopa X/IOPHOr0 Xefesa Mo AUOKCUMAY TUTaHa, r/cml;
/M — macca HaBecKu amanw, T.
PacxoxaeHusi pe3ynbTaToB NapaesibHbIX ONpeaenieHNA He AOMKHbI NPEBbILATL 3HAYeHNIA, yKa3aH-
HbIX B Tabnuue 1

11 MeToabl ONpefieNneHns cofepXaHus okcuaa 6opa

11.1 THTPUMETPUYECKNIA METOS,

MeTog OCHOBaH Ha 06pa30BaHMM CUbHO AMCCOLMMPYIOLUX KOMMNEKCHbIX COefMHEeHWA 6OpHOW
KMCNOTbl C MHOFOATOMHbIMW CNUpTaMu (MaHHUTOM, TAULEPUHOM) U TUTPOBAHUM 06Pa3yHOLLMXCA KOMN-
NeKCOB pacTBOPOM rMApPOKCUAa HaTpusa. Meluaiollee feliCTBUE enesa, mMapraHua, alloMUHWS, HUKens
YCTPaHAT 0CXAEHWEM UX YTIEKUCIbIM HaTpWeM. [1i1s nepeBefieHVs MapraHua 13 BbICLUE BaNeHTHOCTMN B
HU3WYI0 [06aaTaioT 3TWNOBbLIA CNupT. [lManasoH onpefenseMblX MAaccoBbIX [Jofiell okcupa 6Gopa —
7%- 25%.

11.1.1 PeaKTuBbl, pacTBopbI

Kucnota asotHasa no FOCT 4461, pas6aaseHHas 1:1.

Kucnota conaHas no MOCT 3118, pasbasnieHHas 1.1

CnupT 3TUNOBLIA pekTUMKoBaHHbIA no FOCT 18300.

MaHHUT (MaHuTON) |6).

deHongTateHH (MHAmkatop) |3|, 0.1 %-Hbll CNUPTOBLINA PacTBOp.

MeTnnoBbIii opaHXxeBblil (MHAKMKaTop) |7].

nvuepuH no TOCT 6259, pasbaBneHHbIn 1:2.

Kanuii-HaTtpuid yrnekucnblin 6e3sogHblii no FTOCT 4332.

Hatpuii yrnekvcnbiit no FOCT 83. BogHbIiA pacTeop 100 r/om*.

MeTuneHoBbIV rony6oin (MHAMKaTop).

MeTuNeHoBbLIA KpacHbIii (MHAUKATOP).

CwMewwaHHbIi nHamkatop: 0.08 r meTneHoBoro rony6oro v 0,12 r METUIEHOBOIO KPaCHOro pacTBo-
psatoT B 100 cM* 3TUNOBOTO cnmpTa.

MpumeyaHune —/onyckaeTcs NPUMEHEHVE APYrX MHAVKATOPOB, 06ECMeUMBAIOLLMX MEePexof, OKPacky B
obnactv pH 6.5—7,5.

Kucnota 6opHas no FOCT 9656, cTaHAapTHbI pacTBOp C MaccOBOI KOHLEHTpaumein 6opa
0,001 r/cm3 5,7192 r 60pHOIA KMCNOTbI MOMELLAIOT B CTakaH BMECTUMOCTbiO 400 cM3 1 pacTBOpSAOT B
200—300 cM1aMcTMNNNPOBaHHOM BoAbl (CBEXEMPOKMNAYEHHON B TedeHne | Y 1 oxnaxaeHHOW), pacTBop
nepeBoAAT B MEPHYIO KOOy BMECTUMOCTbIO | AM', fONMBAIOT BOAOIN A0 METKW U MepeMeLLIMBatoT.

Hatpua rugpokcung no FOCT 4328. pactBop 4 r/gm’: 4 r rugpokcuaa Hatpus pactsopsatoT B 100 cm3
OUCTUINIMPOBAHHOW BOAbI (CBEXENPOKMMNAYEHHON 1 OXNaX4eHHOW), pa3baBnaoT BoLoN A0 1am*.

[ns onpefeneHns KOHUEHTpauuMW pacTBopa rMApokcuia HaTpus no okcufy 6opa B KOHUYECKYHO
Konby BMecTMOCTbIO 250 cMm' momMewyatoT 10—20 cM' cTaH4apTHOro pacTBopa 60pHOI KUCMOThI, NpUAMBa-
toT 100 cM' BOAbI (CBEXENPOKMNSAYEHHON B TeueHne 14 1 OXNaXKAEHHO), NpnbaBnatoT 3 Kanim cMeLlaH-
HOro MHAMKaTopa. 5—7 Kanenb heHondTanenHa. 1r maHHuUTa uam 20 cM* ranLepuHa u TUTPYHOT pacTBo-
pOM rMApOKCMAa HaTpus [0 MOSBNEHUS YCTOWUMBOIA (MONETOBON OKpacku. 3aTem gobasnstoT ewe 0.5 r
mMaHHuTa i 10 cm' ranuepuHa. Ecnu okpacka ocnabeBaeT, TUTPOBaHME MPOLO/HKANOT.

MaccoByo KOHLEHTpaLMio pacTBopa rmapokcuaa HaTpus no okcugy éopa C, r/cm*, BbIYMCAAKOT MO

thopmyne
(26)

roe T — macca okcmpa 6opa B 1cm' cTaHAapTHOrO pacTBopa 60pHO KUCNOThI, T;
N— 06bemM cTaHAapTHOrO pacTBopa 6OPHOI KMCNOTbI, B3ATOMO 41 TUTPOBaHMUA, CM';
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N —o6bem pacTBOpa rMApOKCHAA HATPUS, N3PacX0f0BaHHbIA Ha TUTpOBaHMe, cM1

11.1.2 TposefeHne aHaM3a

Hasecky amann 0,5 r B NNaTMHOBOM TUT/Ie CMELLMBAIOT C 5—6 I YINEeKMCN0ro HaTpMA W CNaBAsioT B
MycenbHoi neun npu Temnepatype 800—850 “"C B TeueHne 30—40 MUH.

MnaB oxnaxgatoT, pacTBOPAIOT B ropsayeil Boge B CTakaHe BMecTMMOCTbi0 300 cM1um HarpesaroT o
NOSIHOMO pacnafaHns KOMOYKOB.

PacTBop HelTpanu3ytoT a3oTHOW kucnotoi (1:1) go cnabokmcnoli peakymm No MeTUI0BOMY OpaH-
XXEBOMY W OCTOPOXKHO NPUUBAKOT PacTBOP YINEKWUCIOro HaTpua 0 cnabolienoyHol peakuun, usberas
ero n3bbiTka. PacTBop HarpesaloT 5—7 MVH Ha BOAsHOW H6aHe, OXNaXAatloT 1 BMECTe C 0CaAKOM MepeHocAT
B MEPHYI KOnby BMecTMMOCTbio 250 CM1 4ONMBalOT BOAOW 4O METKMW, MepeMeLlvBatoT, Aal0T HEMHOIO
OTCTOATLCA 0CAAKY TMAPOOKMCEN METaoB, NOC/e Yero pacTBop (UIbTPYHOT Yepes Cyxol (PuabTp B CyXytO
Konoy.

ANVKBOTHYIO YacTb pacTeopa 100 cM* nomeLaroT B K06y BMeCTUMOCTbIO 250 CM1, MOAKMCASIOT No
CMELLaHHOMY WMHAWMKATOPY CONMAHOW kucnoTol (1:1). gaBas 1—3 kanau B U36bITOK, U KUNATAT B TeUeHue
15 MWH 10 MONHOTO YAANEHWUA YINIEKUCIOr0 rasa; pacTBop [O/DKEH ObiTb OKpalleH B PUOMETOBbIN LBET.
Mocne KnNsYeHWs pacTBOP OXNXKAAOT, HEMTPaNM3yoT pacTBOPOM rMApoKcMaa HaTpus A0 nepexoga u-
01€TOBOV OKpacky pacTBopa B YCTOWYMBYIO 3eMeHyl0. 3aTeM K pacTBOPY NpMbaBnsioT 1r MaHHUTA,
5—7 kanenb heHongTanemHa n TUTPYIOT pacTBOPOM FMAPOKCMAA HATPUSA A0 NOSBEHUS QUONETOBON OK-
packu. MpubaaastoT ewe | r MaHHUTa W. ecnn (HMONETOBAsA OKpacka McyesaeT, NPOLOKaT TUTPOBATbL
pacTBOPOM FMAPOKCUAA HATPMA 40 MOMEHTa, Korja npuw AobasneHnn o4epesHOl NOPLUKM MaHHUTa OKpac-
Ka pacTBopa nepecTaHeT U3MeHATbCA. OAHOBPEMEHHO NMPOBOAAT KOHTPOMbHBbINA ONbIT.

11.1.3 O6paboTka pe3ynbTaToB

MaccoByto fonto okcuaa 6opa X. %, BbluMCAAIOT NO hopmye

_CO -T,| w0
T

(27)

roge C —maccoBas KOHLEHTpaumMs pacteopa rmapokcuaa Hatpus no okecugy 6opa, r/icm’;
V —o06bem pacTBopa rmapokcuaa HaTpus, M3pacxofoBaHHbI Ha TUTPOBaHWe npobbl, CML
\\ —o06bem pacTBOpa rMApoKcuia HaTpus, N3PacxofoBaHHbIA Ha TUTPOBaHWE KOHTPO/LHOIO OMbITa,
cml
T — macca HaBecKwu, T.

PacxoXaeHns pe3ynbTaToB napannienbHbiX ONpeaeneHnii He JOMKHbI NPEBbILIATb 3HAYEHWUI, YKa3aH-
HbIX B Tabnuye 1

11.2 TOTEHLMOMETPUYECKUIA METOZ,

MeTog oCHOBaH Ha 06pa30BaHMW CUIbHO AMCCOLMMPYIOLLMX KOMMIEKCHbIX COeAMHEHWI GOpHOW
KWCNOTbl C MHOFOQTOMHbIMW  CMpTaMun  (MaHHWTOM,  [IMLEPUHOM), TUTPOBaHNM 06pa3yHoLMXCa
KOMI/IEKCOB PacTBOPOM TMAPOKCUAA HATPUSA U MOTEHLMOMETPUYECKOM OMpPeAeneHNI TOYKN 3KBUBANIEHT-
HOCTW. MeLuatoLLiee BANSIHWE alllOMUHMWS YCTPaHSIOT CBA3bIBAHNEM €ro CErHeTOBOM COJbIO.

1121 Annapatypa, peakTuBbl, pacTBOpbI

MarHnTHas meLuasnka.

pH-MeTp N11060ro TUNa B KOMM/EKTE CO CTEKNAHHBIM W X/I0PCEPeOPSHbIM 371eKTpoIamMn.

Kanuit-HaTpuit yrnekucnblit 6e38ofHblin no TOCT 4332.

Kanuit-HaTpuii BUHHOKMCAbIA no FTOCT 5845.

Kucnota cepHas no FOCT 4204, pas6asneHHas 1:4 n 1:10.

MaHHUT (MaHuTON) |6].

MeTunoBbliii opaHxeBblil (MHAMKaTOP) |7], 0,1 %-HbIiA pacTBOp.

Kucnota 6opHas no TOCT 9656.

Hatpusa rugpokemg no FOCT 4328. pacTBop KOHUeHTpauuu 2 r/igml

[na onpefeneHns KOHLEHTpauumn pacTeopa rmagpokcuaa HaTpma no okcupy 6opa HaBecku GOpHOI
kucnotbl 0,1 1 0,2 r NOMeLAT B NAATMHOBbIE TUTIN W CNAABAAKT C 3 I YINEKUCNOro Kanns-HaTpus.
Mnasbl BbilenayvBaloT B BOAe WM NOCTYNaloT fanee, Kak Npu aHanvse wchbiTyemoi npobbl no 11.2.2.
OfHOBPEMEHHO Yepes3 BCe CTafuW aHann3a NPOBOAAT KOHTPO/IbHbIA OMbIT.

MaccoByto KOHLeHTpaLuio pacTBopa rmapokevaa Hatpus Cno okeugy 6opa, %, BbIYUCAAKOT MO (opmye
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rge T — macca okcupja 6opa B HaBeCKe, T;
V, —06beM pacTBopa rmapokcuaa HaTpus, U3pacxofoBaHHbIN Ha TUTPOBaHKe pacTBopa 60PHOIN Kuc-
NoThbl, CMG
K — 06bem pacTBopa rmgpokcuaa HaTpus, U3pacxofoBaHHbIA Ha TUTPOBaHME PacTBOPa KOHTPO/bHO-
ro onbITa, CM'.

11.2.2 MpoBefeHne aHannsa

Hasecky smanu 0,5 r TLWaTe/IbHO MepeMeLLMBalOT B NAaTUHOBOM TUr/e C 3 T Yr/IeKUCNOoro Kanus-
HaTpua 1 cnna&TaiT B MydenbHOn neun npu Temnepatype 800—850 ‘C B TeueHne 30—40 muH. Mnas
BbILL,ENaYnBar0T ropsyeli BOAOW MpW HarpeBaHWU B CTakaHe BMeCTMMOCTbO 250 cm5 PacTBop ¢ 0CafkoM
OX/IKAAI0T, NEPEHOCAT B MEPHYIO KONGY BMeCTUMOCTbIO 250 CM 1, J0NMBatOT BOAON 40 METKM U TLLaTeNbHO
nepemeLLnBatoT. PUNbTPYIOT Yepes (bTP CPeaHei MAOTHOCTY, (IMNLTP C 0CaLKOM O0TOPackIBatOT. ANIMKBOTHYHO
yacTb 50 cM' NOlyYeHHOro unbTpaTa UK pacTeopa, MoAyYeHHOro no 12.1.2, NoMeLLaoT B KOHUYECKYHO
Konby smecTumocTbio 100 cm\ go6aBnstoT 0,7 I CErHETOBOW COMM 1 HEMTPaNM3YHOT CepHOIA kucnoToi (1:4)
B MPUCYTCTBMN METWIOBOIO OPaHXeBOro. Konby HakpblBatOT CTEK/IOM M HAarpeBatoT 40 KUMEHNS, OXTaXAAIOT.
MMocne oxnaxieHWs pacTBoOp MEPeHOCAT B CTakaH BMECTMMOCTbIO 150 cM§ ycTaHaBiMBAIOT CTakaH Ha
TUTPOB&/IbHbIV CTONMK 31EKTPOMArHUTHOW MeLLankuy, ONyCKatoT B PaCTBOP MarHWT, 371eKTPOAbI U BKIOYaoT
Mewanky. C nomoLbto cepHoli knucnoTsl (1:10) n pacteopa rugpokeuga Hatpus (0.2 r/gm9 HeliTpanmsytoT
pactBop o pH 7,0. B HeliTpanbHbIii pacTBOp BBOAAT 3—4 I MaHHWTa, NpW 3TOM CTpeska pH-MeTpa 0TK/I0HseTCS
B 06/1aCTb MEHbLUUX 3Ha4YeHWi pH. TUTPYIOT paCTBOPOM FMAPOKCUAA HATPUSA [0 BO3BPALLEHWA CTPENKN K
3HaveHuto pH 7,0, 406aBNAOT ewe 1—2 I MaHHUTA U. eCK CTPefKa pH-MeTpa OTKNOHWUTCS, JOTUTPOBLIBAKOT
fo pH 7,0. OLHOBPEMEHHO Yepe3 BCe CTaaWM aHann3a NPoBOAAT KOHTPO/bHbIA OMbIT.

11.2.3 O6paboTKa pe3ynbTaToB

MaccoByto font0 okcmaa 6opa X, %. BbIUMCAAT No opmyne

c<K,-kn \\
100, (29)

rae C—maccoBast KOHLEHTpaLmsa pacTsopa rmapoKcuaa HaTpus no okeuay 6opa, r/icms
T —o6bem pacTBopa rMApoKCMaa HaTpWs, U3PacXOfOBaHHbIA Ha TUTPOBaHWE, CM';
Y} —o06bem pacTBopa rMApoKCKUaa HaTpuUs, N3pacxof0BaHHbIN Ha TUTPOBaHWE KOHTPO/IbHOIO OMbiTa.
cm5;
VA — 06LWwuii 06beM pacTBOpa WCMbITYeMO Npo6bl, cM5
Yy —06beM annKBOTHOM YacTu pacTeopa, CM';
T —WMmacca HaBecku amanu, T.

12 MeTofbl onpegenieHns cogepxaHus gropa

12.1 ©OTOMETPUYECKMIA METOL,

MeTo/ 0CHOBaH Ha pa3pyLUeHUN OKPaLLEHHOr0 KOMM/IEKCHOTO COeNHEHNA aNn3apyHOBOr0 KpacHOro C
LIMPKOHUEM (hTOPUA-MOHAMMW 1 0CNabneHnn oOKpackn pacTeopa. [nana3oH onpefensemMbiX MacCoBbIX AoMei
(pTopa —0,5 % —6 %.

12.1.1 Annaparypa, peakTuBbl, pacTBOpPU

DOTOKONOPMMETP MAK CNEKTPOOTOMETP.

Kucnota cepHas no TOCT 4204 v pactsop 1monb/ams

Kucnota conaHaa no FOCT 3118.

AMMOHUI yrnekucnblii no FOCT 3770.

Kanuii-Hatpuii yrnekucnblil 6e38ogHbIi no FOCT 4332.

KpemHusa guokeng no FOCT 9428.

ANn3apnHOBbLIN KpacHbI C, pacTBOp KOHUeHTpauun 1,2 r/igml

LIMpKOHUA a30THOKMCALIN 2-BOAHbIN |8], pacTBopsl A U bB.

Pactsop A: 1.2000 r a30THOKMCNOrO LMPKOHWNA PacTBOPAOT npu HarpesaHun B 200 cm4Boapbl. Mo mepe
pacTteopeHus npunvsatoT 30 cM5CepHOi KUCNOTbI 1 60 CM5CONAHOI KMCNOTbI. OXNaXaeHHbIA pacTBOP NepeHOCAT
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B MEpHYIO K06y BMeCTMMOCTbIO 1 AM5 A0OBOAAT A0 METKM BOLOW M MepeMeLunBaloT: (PUNbTPYIOT Yepes
NAOTHbIA OUNLTP.

PacTtBop b: pacTtBop A pa36aenstoT Bogoi 11 (roToBAT nepes npyMeHeHneM).

LinpkoHuii (1) xnopokuck 8-sogHas |9J, pactsop: 0,3540 I X/10POKNCK LIMPKOHUS PacTBOPSHOT B
600—800 cm1 Bogbl. MeaneHHo, npu nepemewnBaHun fobasnsaoT 30 cm’ cepHOn kucnoTel 1 100 cm'
COMAHOW KUCNOTbI, OXNXAAOT 10 KOMHATHOW TemnepaTypbl, 40BOAAT BOAON A0 | AM', NepemeLLnBatoT.
Mony4eHHbI pacTBOP rOTOB K YNOTpe6ieHMio vepes 14; XpaHUTCA B CKNSIHKE M3 TEMHOTO CTeK/a.

Hatpuit propmcTbiii no MOCT 4463. CTaHAapTHbIA pacTBOp A C MacCOBOI KOHLEHTpauuei pTopa
0,1 mr/cm': 0.2210 r hTopucTOro Hatpms pacteopstoT B 100 cm' Boabl 1 fOBOAAT Bogol fo | am1l PactBop
XPaHAT B MOMN3TUNEHOBOW Nocyfe.

PacTBop b ¢ maccoBoli KoHUeHTpauwuelt ptopa 0.02 mr/cm': 50 cm' pacTBopa A MOMELLAOT B MEPHYHO
Konéy BMeCTUMOCTbO 250 CM', 4ONMBAIOT BOAONM A0 METKM U MepeMeLlrBatoT.

12.1.2 TIpoBefeHve aHanm3a

HaBecky amanu | r npyu maccoBoii fone hTopa Ao 2 % wam 0,5 1 npu mMaccoBoii gone oT 2 % o 6 %
TLATE/IbHO MepeMeLLnBaloT B MIaTUHOBOM TWI/E C MEeNKOpPacTepTbiM YI/IEKUCILIM KalneM-HaTpuem ¢
[o6aBNeHNeM AMOKCUAA KPeMHUS U3 pacyeTa 5 r yrnekucnoit conn n 0.2 T AMOKCMAA KPEMHUS Ha 1T
HaBeCKM 3Manun 1 cnnaBnstoT npu Temnepatype 900—1000 *C 25—30 MWH; MaB BbILLenaynBaloT ropsyei
BOJOI B cTakaHe BMecTMMOCTb0 250—300 cM1, HarpeBatOT 4O MOSIHOTO pacnafeHus KOMOYKOB MaaBa u
NepeHocAT BMECTe C 0CaAKOM B MEPHYIO KOMby BMeCTUMOCTbIO 250 CM’, LOBOASAT 40 METKW BOAOW, Puib-
TPyHOT.

n pnmMmedvyaHune— ﬂOﬂyLIEHHbIVI pacTBop MOXeT ObITb MCMONb30BaH 4ona onpegeneHna okcupa 6opa HO
1122

ANVMKBOTHYIO YacTb 50 cM' nomewlaloT B KONby BMeCTUMOCTbIO 250 cM5 npubaaTaoT nopuusamu
YINEeKNCbI aMMOHUIA 40 nonyyeHus pH 9 (Mo yH1BepcanbHOM MHAMKaTopHol b6ymare). Konby nomelua-
10T B KMNALWYK BOASHYHO 6aHi0 Ha 30 MWH. 4TOo6Gbl aMMWaK BblLENUACA B BUAe rugpokcuga. Pactsop
OX/IKAA0T, AONNBAIOT A0 METKU BOAOW, MepeMeLLnBaloT, QUAbLTPYIOT.

A/IMKBOTHYH YacTb (B COOTBETCTBMM C Tabnuuein 4) nomewaroT B Konby BMecTUMOCTbIO 100 cM'.

Tabnuua 4
Maccosasi nons Macca HaBECKU Cxema pasbaneHns O6beM anMKBOTOIM Macca hTopa B
thTopa. % axanu, r yacT, cM* anMKBOTOW 4acTu
pacTBopa, Mr
0,5-2 KO 1.0-50 10 0.05-0.20
250 250
2-4 0,5 0,5-50 10 0.10-0.20
250 250
4-6 0,5 0,5-50 5 0.10-0.15
250 250

MpunmsatoT 5cmM1pacTBopaann3apuHOBOro KpacHoro C (MasiMHOBas OKpacka), HemTpasm3yoT pacTBOpPOM
CepHOI KMCNOTbl 1 MoMb/gM* [O Mepexoda OKpacku pacTBopa B XKenTblli LBeT, MPUaMBaloT ele 5 cm'
CEPHOI KMCNOTbI 1 5 CM1pacTBOpa .X/I0POKMCU LIMPKOHMA Uin 5cM' pacTBopa b a30THOKMCIOr0 LMPKOHWA.
PacTBop nepeBoAsAT B MepHYt0 Konby BMecTUMOCTbio 100 cM1 4ONMBAOT BOAONM 40 METKM M MepeMeLLmnBatoT.

Yepes 2 4 n3MepatoT ONTUYECKYHO MI0THOCTbL PacTBOPa Ha C[OTOKAJIOPUMETPE C 3e/1eHbIM CBETO(UIILT-
pom (06nacTb cBeTOnponyckaHns 520—540 HM) B KiOBeTe ToWMHO cos 10—20 mMwm.

B KauecTBe pacTBOpa CpaBHEHMWS UCMO/b3YHOT PAaCTBOP KOHTPO/IbHOIO ONbITa, MPOBEAEHHbIN Yepes
BCe CTaguu aHanu3a. Maccy ropa HaxofAaT No rpagyvnpoBOYHOMY Fpatinky.

12.1.3 TlocTpoeHUe rpagympoBOYHOro rpaguka

B konby BmecTmocTbio 100 cm5nomewatoT 1,0; 3,0; 5.0; 7.0; 10.0; 12,0 cM* cTaHAapTHOro pacteopa
(bTopa (pactBop b), uto cooteetcTByeT 0.02; 0,06; 0.10; 0,14; 0.20; 0.24 ™Mr (pTOpa; ewe OAHY Konéy
UCMONb3YIOT AN KOHTPO/IbHOTO OnbiTa. BoBce Konbbl BHOCAT N0 5cm! pacTBopa ann3aprHOBOr0 KpPacHO-
ro C, HeliTpanu3yloT pacTBOPOM CEPHOW KMCNOTbl KOHLEHTpauuu 1 mMonb/AM' [0 M3MEHEeHUs OKpacku
pacTBopa B XeNTblii LBET, 406aBNAOT 5 CM' 3TOW e KMCNoTbl B M36bITOK. MpunuBatoT 5 cM' pacTeopa
X/IOPOKNCU LIMPKOHWSA UK 5 CM’ pacTBopa a30THOKMCIOMO LMPKOHUNA. KaXablii M3 pacTBOPOB NepeBOAAT
B MepHyt0 konby BmecTu.hoctblio 100 cM’, 40NMBAIOT BOLON A0 METKM W MepeMeLUyBatoT.

Uepes 2 4 n3mMeparoT ONTUYECKYHO MIOTHOCTL PacTBOPOB No 12.1.2. B KayecTBe pacTBOpa CpaBHEHUSA
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MCNOMb3YIT PacTBOP KOHTPO/IbHOIO OMbITa AN18 rpajyvnpoBOYHOro rpamka, B KOTOPOM COAepXKarcsa Bce
peakTVBbl, KpOME CTaHAapTHOro pacTtBopa (ropa. Mo HaliAeHHbIM 3HaYeHWAM OMTUYECKOM NOTHOCTH
pacTBOPOB CTPOAT FPagyMpPOBOYHBIA rpagmk.

2.1.4 O6paboTKa pe3ynbTaToB

Maccosyto gonto ptopa X, %, BblUMCNAOT No opmye

Xar’rT! 3>
roe /v, — macca (pTopa, HailieHHas Mo rpagyvpoBOYHOMY rpaduky, T;
K —o6wmit o6bem pactsopa npobbl, cM1;
T — Macca HaBecku amanu, r;
V — 06beM afIMKBOTHOM YacTi pacTBopa npobbl, CMA

PacxoxaeHuns pesynbTaToB napanfienbHbiX ONpeaeneHnii He LO/MKHbI NPEBbILLIATb 3HAYEHWIA, YKa3aH-
HbIX B Tabnuue 1

12.2 T1O0TEHUMOMETPUYECKNI METOS,

MeTog oCHOBaH Ha M3MepeHUM noTeHumana PTopuAHOro HOHCENEKTUBHOIO 3N1eKTPOAa, YCTaHaBM-
BAeMOro B3aMeH CTEKISIHHOIO 3/1EKTPOAa Ha BbICOKOOMHbIA pH-MeTp-MUANHBONLTMETP UM MOHOMEpP. B
KauecTBe BCMOMOraTe/ibHOro 1Cnosb3yrT X10pcepebpsHbIi anekTpos,. nana3oH onpeaensemMbiX MacCcoBbIX
ponein topa —0,5 % —6 %.

12.2.1 Annapatypa, peakTuBbI, PacTBOpbI

BbICOKOOMHbI pH -MeTp-MUAAMBOALTMETP M0G0 MOAeNW, NpeAHa3HauY€eHHbI ANs paboTbl C MOHO-
CefIEKTUBHLIMWN 3N1eKTpoAaMu, Uanm MoHomep Tuna 3B-74.

Mellanka MarHuTHas.

AnekTpog hropuaHbli TMna 3r-VI 110| nam gpyroro nogo6Horo Tuna. HoBebI 3N1eKTpo npesBapu-
TeNbHO BbIAEPXKUBAIOT B pacTBope (hTtopmcToro Hatpusa (0,001 mMonb/gmM3 B TeYeHWE CYTOK W TLIATENbHO
NPOMbIBAKOT ANCTUINIMPOBAHHON BOAOM, a Npy eXXeAHEBHON paboTe C 3NEKTPOAOM ero XpaHsT B pacTBOpe
thTopuctoro Hatpusa (0.0001 mons/gm5.

Kanuii-HaTtpuid yrnekucnblin 6e3sofHblin no FOCT 4332.

Hatpwuii doTopucTblii no FTOCT 4463. cTaHAapTHbIE pacTBOPbI C MONSIPHOM KOHLEHTpauueli 3KBMBa-
nenta 0,01 (pF = 2) n 0,001 monb/gm' (pF = 3): 0,4199 1 hTOPMCTOro HaTPMS, BbICYLLEHHOrO NpeaBapu-
TeNbHO [0 MOCTOSIHHOW Maccbl npu TemnepaTtype 105 *C, noMeLwatoT B MEPHYH KON6Y BMECTUMOCTbHIO
14M’, pacTBOPSAIOT B BOAE U AOBOAAT 06BbEM pacTBopa L0 METKM, MepeMeLInBatoT; pacTBop umeet pF = 2
(maccoBast KoHUeHTpauusa gpTopua-noHa —0,19 r/gmI), XpanaT B NOAN3TMIEHOBOR nocyae. PaszbaBneHnem
OCHOBHOIO CTAHAPTHOr0 PacTBOpa rOTOBAT pPacTBOP KOHUeHTpauuu 0.001 monb/gm3(mMaccoBast KOHLEHT-
pauus gropug-noHa —0,019 r/gm5.

Kucnota conaHasa no NOCT 3118, pacteop L1

deHongTanenH, cnuptosoit 0,1 %-HbliA pacTsop.

Conb guHatpuesas atuneHamamuH-N, N, N', N -TeTpayKcycHOW KucnoTel 2-BogHas (TpuaoH B) no
FOCT 10652, pactBop KoHueHTpauun 100 r/gm*.

Kucnota ykcycHas no FOCT 61.

HaTpwuii ykcycHoKucnbli 3-BogHblA no FTOCT 199.

Hatpunit nIMMOHHOKMCAbIVA 3-3amelleHHbId no TOCT 22280.

Hatpuit xnopuctbiii no FOCT 4233.

AueTaTHO-HUTpaTHbIN 6ytepHbiin pacTBop (pH 5,0+0,2): B MepHyt0 Konby BMeCTMMOCTbiO 1 av*
nomewarotT 58 r xnopucrtoro Hatpus, 100 © yKCYCHOKMCNOro HaTpus. 15 r IMMOHHOKMUC/IOrO HaTpus,
npunnearoT 500 cM34MCTUNNNPOBAHHON BOAbI, PAaCTBOPAIOT CONU, A06aBNAOT 15 CM* YKCYCHOW KMCNOTbI.

12.2.2 MNposegeHne aHanmsa

Hasecky 0,5 r amanu TuwiaTenbHO NepemeLlnBaloT B MIaTUHOBOM TWUrMe € 3 T YI/IEKUCIOro Kanus-
HaTpua 1 cnnaataloT B MydenbHoi neun npu Temnepatype 830—850 *C B TeueHue 35—40 muH. Mnas
OXNaXJarT, BbilwenayunsatoT B 100-150 cM* ropsveii Bofbl B CTakaHe BMECTMMOCTbIO 250 cM* mpu Harpe-
BaHUW [0 NMOJIHOrO pacnafeHns KOMOYKOB NsaBa. PacTBoOp C 0CafKOM OXNaXAaroT, MEePeHOCAT B MEPHYHO
Konby BMeCTMMOCTbIO 250 cM*, [OMMBalOT BOAOM A0 METKW, TLaTenbHO MepeMellnBaloT U QUAbTPYHOT
yepes UNbLTP CpefHel MAOTHOCTM. ®UILTP C 0CAAKOM 0TOPachIBalOT. AIMKBOTHYHO YacTb (iunbTpara 2 cM™
NoMeLLaloT B CTakaH BMeCTUMOCTbHO 100 cM*, HeliTpanm3ytoT pacTBOPOM COMSHOM KucnoTbl (1:1) B npu-
CyTCTBUM (heHONTaNnenHa, npuamsatoT 10 cM* pacTeopa TpunoHa b, 20 cv* aleTaTHO-HUTPaTHOro 6ytepHoro
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pacTsopa v 40n1BatoT ANCTUNMPOBAHHO BOAOI 10 06bema 50 cM* (KOHEYHbI 06beM pa3BeaeHns). CTakaH ¢
pacTBOpPOM YCTaHaB/IMBAKOT Ha TUTPOBa/bHBIV CTOMIMK MarHATHOM MeLUanku, B pacTBOP MOrpy)KakT MarHuT,
TLATeNbHO NMPOMbI LU € AUCTUNMPOBAHHO BOAOI (DTOPHAHLIA 1 BCMIOMOraTe/bHbIA 3n1eKTpoAbl. Mepemelumsatot
pacTBOp MarHWTHO MeLlanKoi B TeYeHNe HECKOMbKNX MUHYT U OTCYMTBLIBAKOT yCTaHOBUBLUEECS 3HAUYEHNE
PaBHOBECHOIO MOTEHLMANa B MUMIMBO/bTAX.

12.2.3 lMocTpoeHne rpagyvpoBOYHOrO rpadmka

B NNaTMHOBLIA TUrelb MOMELLAKT 3 T YTNEKUCIOr0  Kanus-HaTpus 1M cniaaTaiT B MydenbHO
neun npu Temnepatype 830—850 *C B TeyeHne 30—40 MuH. nas nocne oxnaxaeHWs BbilenaynsatoT B
100—150 cm3 ropsyeii Bogbl B CTakaHe BMeCTUMOCTbO 250 cM' mpu HarpeBaHun. OXNaXKAEHHbIA pacTBOp
NepeHoCAT B MEPHYK Konby BMEeCTUMOCTbIO 250 cM', AONMBAKOT BOAOW A0 METKM, (UIbTPYHOT Yepes
(hunbTp cpeaHelt NNOTHOCTU. B MepHble konbbl BMecTUMOCTbI0 50 cm3npunusatoT 1,0; 2,0; 3,0; 4,0; 5.0; 6,0;
7,0; 8.0; 9.0 cM' cTaHgapTHOro pacTBopa hTopuaa HaTpmsi MOASIPHOIN KoHuUeHTpauuu 0,001 monb/gm’. 3Tn
pacTBopbl UMEIOT 3HaUYeHUs pF, COOTBETCTBEHHO pasHble 4,70; 4.40; 4,22; 4.10; 4,02; 3,92; 3.86; 3.80; 3.74.
B kaxxayto konby npuanBaloT no 2 cv* unbTpaTa, HeTPanM3yT pacTBOpbl consHoW kucnotoit (1:1) B
npucyTcTBUM PeHondTanenHa, npuameatoT no 10 cm’ pacTBopa TpuaoHa b, 20 cm' aueTaTHO-LUUTPaTHOro
6yhepHOro pacTeopa, JONMBAOT LUCTUNMPOBAHHOM BOAOM A0 MeTKM (50 CM3—KOHeYHbIli 06beM pa3Be-
[leHns) 1 nepeBoAAT B CTakaH BMecTUMOCTbIO 100 cM’. CTakaH ¢ pacTBOpPOM YCTaHaBNMBalOT Ha TUTPO-
Ba/IbHbI CTO/IMK MarHMTHOM MellanKun v ganee NOCTyMNakT, Kak yKasaHo B 12.2.2.

Mo pe3ynbTaTam M3MepeHuii CTPOST rpagynpoBOYHbIN FpaduK, OTKNaAbIBas Mo ocu abeumce 3Have-
HUA pF rpagynpoBOYHbIX PACTBOPOB, & M0 OCY OPAMHAT 3HAYEHUS NOTEHLMAaNoB B MUNINBObTax E (MB).

12.2.4 O6paboTKa pe3ynbLTaToB

Mo rpagyvpoBOYHOMY rpaduKy HaxofsT 3HaveHue pF, U3 KOTOPOro, NOMb3ysCb COOTHOLUEHUEM
Ig C = — pF. paccuuTbiBalOT MOMISIPHYHO KOHLEHTpauuio (propuga HaTpus B pacTBOpe aHa/M3Mpyemoit
npo6bl C, monb/gm3

Maccosyto gonto dropa X, %, paccuuTbIBaloT Mo hopmyne

X - 22T g (31)

rae C—KOHLUeHTpauusa gropuga HaTpus, Monb/am’;
0.019 —ko3thhmnuMeHT nepexoda OT MOJMIAPHOW KOHLEHTpauMm pacTBopa (topufa HaTpus K MacCoBOM
KOHLEHTpaumm pTopna-noHa, r/igpm3
Y, —KOHEYUHbIN 06bEM pa3BefeHNs aIMKBOTHOM YacTh Npobbl, CM’;
V. —o6Luii 06beM pacTBoOpa aHanM3Mpyemoii Npobbl, CM’;
Y+ —06beM a/IMKBOTHOI YacTu Npo6bl. CM*;
T — HaBecKa amau T.
PacxoxaeHus pe3y/bTaToB napanne/bHbIX OnpefeneHunid He LO/MKHbI MPEBbILLATb 3HAYEHWI, YKa3aHHbIX
B Tabnmue 1

13 [paBYMETPUYECKUIA METOA ONpPeAeneHns CoaepXKaHUs OKCMAOB HATPUS U Kanus

MeTog OCHOBaH Ha BblAE/IEHUN Kanus W HaTPWUS B BUAE CEPHOKUC/bIX COMeR, UX NPOKanuBaHnm u
B3BeLUMBaHMW. MelLaroLLee BNSHUE /IIOMUHS, TUTaHa, Xenesa yCTPaHAT 06paboTKOl HACbILLEEHHBIM BOLHO-
CMMPTOBbLIM PACTBOPOM YT/IEKUCAIOr0 aMMOHUA. MPUMEHSAIOT 419 aMaseld Mpyu MacCoBO jaTe CYMMbl OKCU0B
KobanbTa 1 HUKensa He 6onee | %. lnana3oH onpeAensieMbiX MacCOBbIX A0/EA CYyMMbl OKCUAOB HaTpUs 1
Kanma —5 % —30 %.

13.1 PeaKTuBbl 1 pacTBOpbI

Kucnota cepHas no FOCT 4204. pa36asneHHas 1:2.

Kucnota dpropuctoBogoposHas no FOCT 10484.

AnMMUnaK BogHbIn no MOCT 3760.

CnupT 3TMNOBbIN peKTUdNKOBaHHbIA no FOCT 18300.

AMMOHMIA yrnekucnblii no TOCT 3770. HacblWeHHbIA pacTBOp YrNEKUCOr0 aMMOHUS (peakTuB
LWaddroTa): k cMecu, cocTosLleln m3 18 cm3ammmaka. 75 cM’ Bogpl 1 95 cM' cnvpTa, NpubaaTaoT He60Thb-
LUMMU NOPLMAMK CBEXEPACTEPTbIlA YIrAeKNCNbIA aMMOHWIA, KaXAbli pa3 3HepPr1nYHo B3b6anTbiBas M f06aB-
NAN KOKAYI HOBYHO MOPLMIO YINIEKMCNOr0 aMMOHWS NOCMe MNOMHOr0 pacTBOPEHWs NpedblayLeit; roTos-
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HOCTb PeakLLiBa ONpeenstoT N0 HaMUNIO Ha iHe KON6bl HEBOMbLIOr0 OCTaTKa TBEPAOI COonn. PeakTus XpaHaT
B CK/IIHKE C NpUTEPTOW MPOBKOIA.

13.2 MNpoBefeHme aHanm3a

Hasecky amanun 0,5 r B N1aTUHOBO YallKe CMa4MBatoT Mogol, npuameatoT 10 cM' hTOpUCTOBOAOPOA-
HOW KMCNOTbl U 5—7 CM‘ cepHOl KucnoTbl (1:2), CofepXXMMOe YallKu HarpeBatoT, BbiNapuBatoT 4oCyXa W
OCTOPOXHO MpOKanueatoT B Mydene npu Temneparype 700—800 "C g0 NoMHOro yganeHus napoB CepHoOit
KWUCNOTbI.

OcTaTtoK npu HarpeeaHun obpabatbiBaloT 15cm1Bofpl 1 3 CM’ aMmMmaka, pactTmpas 0cafok CTEKISHHON
nanoykoi. CogepXXMMoe YallKu NepeHoCHT B cTakaH BMecTUMOCTbi0 150—200 cM3 CTakaH CTaBAT B COCY[, C
XO/I0f{HOV BOLOI W. He OTQUIbTPOBbLIBAA 0CaA0K, NpuUaMBatoT 50 CM’ HaCbILLLEHHOr0 pacTBopa YrieKncioro
aMMOHWS, 3HEPTNYHO NepeMeLLVBas CTEKNSHHON Man0yKoiA.

CTakaH HakKpbIBalOT YacOBbIM CTEK/IOM W BbIAEPXXMBAIOT B COCYAe C XO0N0AHOW Bogon 30—40 MuH,
NeproAnYecKn nepeMeLLIBas CofepXXMMOe CTakaHa CTEKISHHOM NasoyKoii. 3aTemM pacTBOp C 0CATKOM MepeHoCAT
B MEpHYI Konby BMeCTMMOCTbl0 100 cM3 [ONMBalOT 4O MeTKM BOAON, NepemeLuvBaloT, MepenvBaloT B
CTakaH, B KOTOPOM NPOBOAWIOCH OCaXAeHMe. [atoT 0cafKy OTCTOATLCA U (OUNBTPYHOT Yepes CyXoi punbTp
CpefHei NN0THOCTK B Cyxyto Konby. MepByto Nopuuio unbTpaTa 0TOpackiBaloT, 0TOMPAOT B MAATMHOBYHO
yaLKy a/IMKBOTHYHO YacTb 50 CM31 MOCTEMNEHHO BbINapuBatoT JocyXa.

OcCTaTOK OCTOPOXHO HarpesalT B Mydene A0 YAaneHMsi aMMOHUWIAHBIX COMeid, MpPOKannsatoT npu
Temnepatype 700—800 *C. oxfaxaatoT 1 B3BELLUMBAIOT.

MpoKaneHHbI 0CafoK PacTBOPSHOT B ropsiueli BoAe, pacTBOP (bTPYIOT, YallKy v (ouIbTp NMPOMbIBa-
10T 6—8 pan ropsiyeit Bogoid. GuabTP MOMELLAKT B Ty Xe YallKy, HarpeBatoT, NPOKaNBAKOT ¥ B3BELUMBAIOT.

13.3 O6paboTka pe3ynsTaToB

MaccoByto 0Nt CyMMbl OKCUAO0B LLENOYHbIX MeTannos X. %, YCNOBHO MEPECUUTaHHYI Ha OKCup
HaTpua, BIYUCNAIOT NO opmMye

il - Aw.,)0.4364 W OK,

(
S o (37

rge /9, — macca NnaTWHOBOW YallKn C 0CafKOM Cy/nb(aTos, T;

T, — Macca N1aTUHOBOW YallKy nocne yaaneHus cynbaToB LLENOYHbIX MEeTainos, ;
0,4364 — KO3(h(hMLUMEHT NepecyeTa cynb(aTa HaTPUA Ha OKCUL HATPUS;

K —o6wnii 06bem pacteopa npobbl, CM’;

T — macca HaBecku amanu, T;

Vt — 06beM anMKBOTHOWM YacTu pacTBOpa, B3ATOW 414 aHanusa, cM3

PacxoXeHns pesynbTaToB Napas/efibHbiX ONPeAeneHnin He AOMKHbI NPeBbIWATh 3HAYEHWIA, yKa3aH-

HbIX B Tabnuye 1

14 THTpUMETPUYECKWIA METOA onpeaeneHns cogepxaHusa okcmaa mapradua (1)

MeTop, OCHOBaH Ha OKMCNEeHWW MOHOB MapraHua (M) HafCepHOKMCIbLIM aMMOHWEM A0 MapraHLeBoi
KVCNOTbI B KWCIOM Cpefe B NPUCYTCTBUM a301H0KMCIONo cepebpa v TUTPOBaHUM MOHOB MnOY pacTBOpPOM

MbILLbSKOBUCTOKHCOFO HaTpua. [lmana3oH onpejensemMbiX MacCoBbIX Aonieil okcmaa mapraHua (1) —
05%- 4%.

14.1 PeakTuBbI N pPacTBOPSI

Kucnota conaHas no MOCT 3118.

Kucnota cepHas no FOCT 4204. pa3basneHHas 1:4.

Kucnota dpropuctoBogopogHas no MOCT 10484.

Kucnota optoocgopHas no FOCT 6552.

Kanuin nupocepHokHcnbii no FOCT 7172,

Cepebpo asoTHokucnoe no MOCT 1277. pacteop 5 r/gml

AMMOHWIA HafcepHOKMCAbIN (Nepcynbtatr ammoHnsa) no TOCT 20478, pacteop 150 r/gm3

HaTpuii MbILBbAKOBMCTOKUCABIRA, pacTBop 0,7 r/gml

Kaguii mapraHuoBokuchnbiii no FTOCT 20490, cTaHAAPTHBbIA pacTBOpP C KOHLEHTpaluMein mapraHua
0,2 mr/gm3 0.5754 r MapraHLOBOKMC/IONO Kanns NOMELLAI0T B CTakaH BMECTUMOCTbIO 30 CM3 cMaunBaloT
10—20 cm1Boabl, NpunuBaloT 10CM' CONSHOWM KUCNOTbI, OCTOPOXHO BbINAPUMNAKOT 40 06pa3oBaHNs Conel,
cmaumBatoT 10 cM5CONSHON KMCNoTbl, NnpuameatoT 10 cM3cepHOl KUCNOThbl U BbiMapuBatoT 40 NaTHOTo

29 118



MOCT 1»51755-2001

yAaneHus cepHoii knucnotbl. CoAepXMMOe CTakaHa OX/Tax4atoT, pacTBOPAKOT COMN B BOAE, MEPEHOCAT B MEPHYHO
Konby BMeCTUMOCTbIO | AM’, AONMBAIOT BOAOW 40 METKM U MepeMeLLmBatoT.

[ns onpefieneHns MaccoBOi KOHLEHTPALMM PacTBOpa MblLWbSKOBUCTOKMC/IONO HAaTPUA MO MapraHuy
25 cm1cTaHgapTHOro pacTeopa MapraHua nomeLuatoT B Konby BMecTUMOCTbIO 250 cM’, pa3baBnsaioT rops-
yein Bopoii fo o6bema 100 cm', npunmeatoT 10 cmlcepHoli kucnotbl (1:4), 10 cM* opToocopHOA Kucno-
Tbl, 10cmlpacTBOpa a30THOKMUCIOTO cepebpa 1 20 cM' HagCePHOKNCAOro aMMOHMSA. TonyyYeHHbIn pacTBop
[OBOAAT A0 KUMEHWUSA W KANATAT | MWUH, OXNaXAalT 40 KOMHATHON TeMnepaTypbl ¥ TUTPYIOT PacTBOPOM
MbILLbAKOBUCTOKMC/IOFO HaTpUA 40 MCHE3HOBEHWS Ma/IMHOBOI OKPacKMu.

MaccoByto KOHLEHTPaLuIo pacTeopa MbILbSKOBUCTOKHCAOIO HaTpus no mapraHuy C, r/cm*, Bbl-
ynucnalT no opmyne

V 0.(1002
C*~[.—- (33)

roe V—o6bem CTaH4apTHOro pacTBopa MapraHL,0BOKWCAONO Kanws, B3ATbIA AN TUTPOBaHMA. CML
0.0002 — macca MapraHua, COOTBETCTBYKOLWAdA 1cMm* CcTaHA4apTHOrO pacTBopa MapraHL0BOKWCIOrO
Kanus, T;
Y, — 06BbeM pacTBOpa MbILUbAKOBUCTOKMCIONO Kaiusi, N3pacxXof0BaHHbIA Ha TUTPOBaHWe, cM1

14.2 MNposefeHve aHanm3a

Hagecky amanu 0,1 r nomeLlatoT B NIaTUHOBYH YalliKy, 06pabaTbiBatoT cMecbio 10—20 cm™ cepHoii
kucnotsl (1:4) n 3—6 cvM* PTOPUCTOBOLOPOAHON KMNCNOTbI, BbiMapuBatoT gocyxa. Cyxoi ocTaToK cniaBns-
10T C MMPOCEPHOKUCIbIM KanneMm, MnaB obpabaTbiBatOT ropsyein 0o ¢ gobaeneHnem 10 cv™ cepHoii
KucnoTbl (1:4) » HarpesatoT 4O MOHOIO PacTBOPeHUs COfei.

MonyyeHHbI pacTBOp NepeHocAT B Koby BMECTUMOCTbO 250 cMm’, pasbaBnsaioT Bogol ao 100 cm',
npunmeatoT 10 cM* opTooctopHOW KncnoThl. 10 cM* pacTBopa a30THOKMUCIOro cepebpa. 20 cm’ Haacep-
HOKMC/IOTO0 aMMOHUS, HarpesaloT, JOBOAAT 0 KUMEHUA U KUNATAT 1 MUH. PacTBOp OXnaxzaatoT [0 KOM-
HaTHOW TemmnepaTypbl ¥ TUTPYHOT MbILLbSKOBUCTOKMCLIM HATPUEM O UCHE3HOBEHWS Ma/MHOBOW OKpac-
K1 pacTsopa.

OnpefeneHune okcuia mapraHua MOXHO BeCTU U3 pacTsopa, nosyyvyeHHoro no 10.1.2. ANMKBOTHYHO
yacTb 50 cM’ 3TOro pacTBopa MEPeHOCST B Konby BMecTMMOCTbi 250 cm’, mpunmBatoT 10 cM’ cepHoii
kucnotol (1:4), pasbasnAwT Bogok Ao o6bema 100 cml mpunmsatoT 10 cM’ opTOhOCHOPHOW KUCAOTbI.
10 cm3 pacTBOpa a30THOKMUCIOro cepebpa, 20 cM* HafCEPHOKUC/IONO aMMOHUS, HarpesarT, LOBOAAT A0
KUMEHUs 1 KNAaTaT | MyH. PacTBop oxnaxaatoT 40 KOMHATHOV TemnepaTtypbl ¥ TUTPYHOT MbILUbSKOBUCTO-
KUC/bIM HaTpueM A0 NCYE3HOBEHWNA MaSMHOBOI OKPacku pacTsopa.

14.3 O6paboTKa pe3ynbTaToB

BbluncnaloT maccoByto gonto okcuga mapradua (1) X. %, no dopmyne

y_c¥ T 1212 10
m

roe C —maccoBas KOHLEHTpaLms pacTBopa .MbILbSKOBUCTOKUCIONO HATPUA MO MapraHuy, r/cml,

Y —o6bemM pacTBopa  MbILULAKOBUCTOKUCAOFO HATpWs, W3pPacXOfOBaHHbIi Ha TUTpOBaHue

npo6bl, cM*.

Y2 —o06bem pacTBopa .MblLLbAKOBUCTOKUCIOrO HATPUSA B KOHTPO/IbHOM OMbITe, CM1L
1,291*2 — ko3 (hMLMeHT nepecyeTa Ha okcug mapraHua (11);

m — macca HaBecku amanu, r.

PacxoxfeHuns pesynbTaTtoB napanie/ibHbIX OnpegeneHnii He JO/MKHbI NPeBbILLAaTb 3HAYEHWI, yKa3aH-

HbIX B Tabnuye 1

15 doTomeTpuYeCcKnii METOA OMpeaeneHns cogepXaHusa okeuga kobanbta (11)

MeTog 0CHOBaH Ha 06pa30BaHMM OKPALLEHHOTO B KPACHbINA LBET BHYTPUKOMMIEKCHOTO COeANHEHMS
Kob6anbTa ¢ HUTPO30-P-COMbIO M U3MEPEHUN OMTUYECKOA MAOTHOCTM MOMYYEHHbIX pacTBOpOB. [unanasoH
onpezensemMbiX MaccoBbIxX fonei okeuga kobanbta (1) B amann —0.001 % — 2,5 %.

15.1 AnnapaTypa, peakTusbl, pacTBOPbI

$0TOKONOPUMETP WK CMEKTPOGOTOMETP.

Kanuii nupocepHokumcnblii no FOCT 7172.

Kucnota cepHast no FOCT 4204 u pa3basneHHas 1:4.
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Kucnota hTopuctoBogopoaHas (nnasmkosas) no TOCT 10484,

Kucnota asotHaa no MOCT 4461.

KucnoTta consHas no FOCT 3118, pasbaBneHHas 1:1.

Ammuak no MOCT 3760.

CnupT 3TMNO0BLIA peKTU(MKoBaHHbIN no FOCT 18300.

Hatpuit ykcycHokucnbiii no FOCT 199, pacteop 500 r/gv*.

deHongTanenH, cnuptosoii 0,1 %-HbliA pacTBOp.

HuTpo30-P-conb (gMHaTpmeBast conb 1 HUTPO30-2- HahToN-3,6 AUCynbdoKMcnoThl) |11], pacTBop
MacCOoBOV KOHLUEeHTpauuun 1 r/gm*.

KobanbT meTannmnyeckmin. CTaHAapTHbI pacTBop A C MacCoBOi KOHLUeHTpauwveid kobansta 0,1 r/gm™
roToBAT pacTBopeHvem Haeecku 0,1000 r MeTanmMyeckoro kobanbTa B CMECU COMIHOW U a30THOW KUCNOT
(3:1). 3aTem pacTBOp BbiMapMBatOT AOCYXa U TPMXKALI BbinapueatoT ¢ 10—15 cM1consaHoi Knucnotbl. Cyxoi
ocTaTok pacTBopsoT B 20 cm5 consHoi KucnoTel (1:1), pa3baBnstoT BOAOW, OXNaXAatoT, MEpeBOAsT B
MEpPHYH Kooy BMECTUMOCTbIO 1 AM’, 4ONMBAIOT A0 METKU BOLOW, MEpEMELLMBAIOT.

PactBop B. CBEXeNPUroTOBAEHHLIN, C MacCOBON KOHLUEeHTpauuei kobanbta 0.01 mr/cm5 10cm' pa-
cTBOpa A NnoMeLLatoT B MepHyt0 Konby BMecTUMOCTbo 100 cM1 fonnBaloT 40 MeTKW BOAOW W Mepemeluu-
BatOT.

15.2 TpoBefeHNe aHaTW3a

Hasecky amanu 6epyT B 3aBUCUMOCTW OT COZepXaHua okcuaa kobansta cornacHo tabnuue 5.

Ta6énunabs

MaccoBas gons okcuaa Macca HaBecku, T Pasz6aBneHune ANUKBOTHas 4acTb, CM*
Ko6anbTa, % '
Or 0.001 go 001 1 100 20
. 001 » 004 1 100 10
0,04 * 010 05 100 5
01 * 02 01 100 10
. 02 * 05 01 100 10
e 05 * 25 01 200 5

Mpoby nomeLlwarnT B NAATUHOBYHO YallKy, CMaunBaloT BOLOM, npuamsatoT 20 CM' CEPHON KMUCNOTbI
(1:4) n 5—7 cm* hTOPNCTOBOLOPOLHOI KMCMOThI. BbinapuBatoT A0 MOSABNEHUS MapOB CEPHON KWCNOTHI,
OXNKAAK0T, 06MbIBAKOT CTEHKM YallKU BOAOW M pacTBOP BbiNapueatoT focyxa. Cyxoil 0CTaToK CNiaBnstoT
C 5 I NHPOCEPHOKMCNOro Kanwus, NnofyyeHHblil Nnas BbilwenaynsaoT B 20 cM' cepHOi Kucnotol (1:4) npu
YMEpPEeHHOM HarpeBaHWK, pacTBOpP NepeBOAAT B MEPHYHO Konby BMecTUMOCTbio 50—200 cm’ (B 3aBUCUMMO-
CTU OT cofiepxaHnsa kobanbTa), pa3baBnaT BOAON 4O METKM U NMEpPEMELLNBAIOT.

B cooTBeTcTBUM € Tabnumueli 5 anvKBOTHYHO YacTb 3TOr0 pacTBopa WUaW pacTBopa, MOAYYEHHOro Mo
10.1.2. nomewatoT B K06y BMecTUMOCTbio 100 CM1, HEMTpanM3yoT aMMMUaKkoM B NPUCYTCTBUMU (heHoNdTa-
NnenHa [0 cnaboLlenoyHoln peakuun. N36bITOK aMMmaka yCTpaHAT npubaBneHrem r3 610peTkn no Kan-
nsm consiHow kmenotbl (1:1). K pactBopy npunmsatoT 5 cM1yKCYCHOKMCAOro Hatpus, 4 cMm' pacTBopa
HUTPO30-P-COMM ¥ KUNATAT B TeHeHME 5 MUH.

PacTBop oxnaxgatoT, npn6aBnsoT 1CcM' a30THON KUCNOTbI M CHOBA KUMATAT 1—2 MUH, OXNaXJatoT,
MepeHocAT B MepHYt0 Konby BmecTumocTbio 100 cM1 fonmBatoT BOAOIR A0 METKM 1 nepemeLumsatoT. OfHo-
BPEMEHHO MPOBOAAT KOHTPO/bHbIM OMbIT.

OnTUYeCKyo NAOTHOCTL pacTBopa U3MepsatoT npu A= 415 HM Ans cogepXaHns okcuga Kobanbta Ao
0,1 % B KrOBeTE TOMLMHOW nornowatowero ¢nos 50 mMm 1 npu X= 500—540 HM 415 cofep)KaHua oKcmaa
kobanbTa 0T 0,1 % fo 2.5 % B KioBeTe TONWMHOWK mornowarowero cnos 30 MMm. B KayectBe pacTBopa
CPaBHEHUS WCMO/b3YIOT PACTBOP KOHTPOJIbHOIO OMbITA.

Maccy KobanbTa HaxoAaT Mo rpagyvpoBOYHOMY Fpaginiky.

15.3 TocTpoeHwue rpasympoBOYHOro rpatuka

B wecTb MepHbIX KoNnb6 BMecTumocTbio 100 cm' mpuamBatoT nocnegosarensHo 0.5; 1,0; 1,2; 1.6; 1,8;
2,0 cmlctaHgapTHoro pacteopa b, uto cootsetcTByeT 0.005; 0.010; 0.012; 0.016; 0,018; 0,20 mr kobanbTa:
eLLe oaHa Konba 6epeTcs 419 KOHTPONMbHOMO OMbiTa. PacTBopbl pas3basnsAoT 4o 10—20 cMm’, HelATpam3yoT
amMMMakoM 0 craboLlenoyHoi peakumm B NpucyTcTBum heHondranemHa. N36bITOK aMMmaka yCTpaHsioT
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npubasneHrem 13 6HOPETKU MO Kanasam consHoi kucnotsl (1:1). Janee nocTynatoT, Kak ykasaHo B 15.2 co
cnoB: «K pacTBopy NpuinBatoT 5 CM' YKCYCHOKUCOTO HaTpus».

Mo HaiifeHHbIM 3HaYeHWAM OMTUYECKO MNOTHOCTU U COOTBETCTBYHOLMM MaccaMm KobanbTa CTPoAT
rpagyvipoBOYHBINA rpaguk.

15.4 O6paboTka pe3ynbTaToB

MaccoByto fonto okcuaa kKobanbTa (11) X, %, BblUMCASHOT N0 (opmyne

a1, V, 127 100
W----om - (35)

roe /v, — macca KobanbTa, HaliieHHas Mo rpagynpoBOYHOMY rpaduky, T;
K —o6wuii 06bem pacTBopa npobbl, cm1;
1,27 — Ko3th(hMUMEHT nepecyeTa Ha okcmg KobanbTa (11);
M —macca HaBecku amanu, T,
Y, —06bem annKBOTHOWM YacTu pacTBopa nNpobbl, cMml
PacxoxaeHus pesynbTaToB NapaniefibHbIX ONPeAeneHnii He A0MKHbI NPEeBbIWATh 3HAYEHWIA, YKa3aH-
HbIX B Tabnuue 1

16 [paBUMETpPUYECKUIA METOA onpeaeneHns cofepxaHusa okcmaa Hukens (1)

MeTof OCHOBaH Ha OCaXAEHUWN HWKeNs AUMETUNTMOKCMMOM B ammuadHon cpege (pH 8—10). Me-
LatoLLiee BIMAAHWE MOHOB Xene3a 1 MapraHua yCTpaHsaloT CBA3bIBAHWEM UX B BUHHOKUC/bIE KOMMIEKCHI.
[vana3oH onpefensieMbix MacCoBbIX Aonieit okcmaa Hukens (1) — 1% —4 %.

16.1 PeaKTuBbl, pacTBopbl

AnMMUnak BogHbin no MOCT 3760.

Kanwuii nHpocepHokucnblii no FOCT 7172.

Kucnota consHaa no MOCT 3118.

Kncnota cepHas no FOCT 4204 n pas6aBneHHas 1:4.

Kucnota TopuctoBogopoaHas (nnasukosas) no FOCT 10484.

Kucnota BuHHas no FOCT 5817, pacTBop KoHLUeHTpauuu 500 r/gma

Hatpusa rugpokeng no FOCT 4328, pactsop 50 r/gM*.

OumeTtnnramokeum no FOCT 5828, wienoyHoit pacteop 10 r/gM1 10 r AUMETUNTINOKCUMA PacTBO-
pstoT B | gM1pacTBOpa ruapokKcnia HauTusa KoHueHTpauuu 50 r/gml

AMMOHWIA HagcepHokucnblil mo FTOCT 20478. pactBop 250 r/aml

16.2 lNMpoBefeHue aHanmsa

Hasecky amanu maccoit ot 0,5 40 1T MOMeLLAIOT B NIaTUHOBYIO YalliKy, CMaunBalOT BOAOW, Mpuau-
BatoT 20 cm3cepHoit kucnoTsl (1:4), K) cM1hTOpMCTOBOAOPOAHON KMUCNOThI 1 BbiMapmBatoT focyxa. Cyxoii
0CTaToK CniasnatoT ¢ 10 I MMPOCEPHOKHCNOrO Kanus, NoyyeHHbI nnas Bbilenaynsaot B 40 cmlcons-
Holi kucnoTbl (1:1) nNpu ymepeHHOM HarpeBaHuu. [pyu HannuMm ocagka pacTBOp (PUALTPYHOT, 0CaLO0K
[onnaansoT. Mnnas BbllenaynsaoT U NMPUCOEAUHAIOT K QUIbTPaTy.

dunbTpaT nNoOMewarT B CTakaH BMeCTUMOCTbO 500 cm1,  npunmusatoT 100 cml ropsuein  nogpl,
25—30 cm1pacTBopa BUHHOW KucnoTbl 1 50 cm1lpacTBopa AMMeTUArIMoKeuma. Mo Kanasm, nepemeLuLnsas
CTEK/NAHHOW ManoyKoii, f06aBNAOT pacTBOP aMMMaka 40 NosBneHns cnaboro 3anaxa. PacTBop C Bbinas-
LUIMM OCafKOM AHMETUNTNIMOKCKMATA HUKEeNs He paHee yeMm yepe3 | 4 uAbTPYIOT Ha GunbTp «benas
NeHTa*; NPOMbIBatOT 0CAA0K U CTakaH 10—I12 pa3 Tennoli Bogoi. Ocafok pacTBOpstOT Ha punbTpe B 30 cm4
ropsueidi consHoi kucnoTbl (1:1). dunbTp NpombiBaloT 6—8 pa3 ropsadeid Bogoi, cobmpas unbTpaT u
NMPOMbIBHbIE BOAbI B CTakaH, 1 NMPoOBOAAT NOBTOPHOE ocaxeHue. Yepes 10—15 MuH pacTsop C BbiNasLwnM
OUMETUATIMOKCMMATOM HUKeNs hUnbTPYIOT Ha unbTp «6enas neHTa*. OcafoK CO CTEHOK CTakaHa CHUMa-
10T C NOMOLLbIO KYCOYKOB (DU/IbTPA U NPUCOELMNHAIOT UX K OCHOBHOMY 0cafKy. CTakaH, B KOTOPOM Npous-
BOAM/IOCH OCX[EHNE HUKeNs, NMPOMbIBAlOT 5 pas Tensnoi Bogoii it 10—12 pa3 — ocafok Ha pubTpe.

MpOMbITHIA 0CafoK BMECTE C (MILTPOM OCTOPOXHO MOMELLIAOT B NPOKA/EHHbIA A0 NOCTOSHHOM
macchbl (haptopoBbIii Trenb, 06YrMBalOT, He AOMYCKasa BOCMIaMeHEHWs, N MPOKanaMBalT Npu Temnepa-
Type 800—825 'C 40 NOCTOSAHHON Macchl.

Ecnn aHanusnpyemas amasnb COAePXUT KobanbT, TO nepef nNpubasneHneM JUMeTUNTIMOKCUMA Npy
OCaXAEHNUN N NepeocaxeHnn HMKensa BBogaT 25—30 cmApacTBopa HafCepHOKMCNOro aMMOHMS.

O[fHOBPEMEHHO MPOBOAAT KOHTPO/IbHbIA ONbIT.
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16.3 O6paboTKa pe3ynbTaToB
Maccosyto gonto okcuga Hukens (1) X. %, BblUMCAAT NO opmyne

X [< e -7l 100 (36)
T
rge TX— Macca TUFMS C 0CaAKOM OKCUAa HUKENS, T;
oT, — Macca TUrns, T;
T, — Macca TUIA C 0CaAKOM OKCMAA HWKENs B KOHTPOSIbHOM OMbITE, T;
T4—Macca TUIs B KOHTPO/bHOM OMbITe, T;
T —Macca HaBecku aManu, T.

PacxoXeHns pe3ynbTaToB napanne/bHbIX ONpeeneHnii He 4OMKHbI NPeBbILLaTh 3HAUYEHW, YKa3aH-
HbIX B Tabnuye 1

17 ATOMHO0-a6COPOLMOHHBIA 1 NiaMmeHHO-DOTOMETPUYECKMIA METOAbl aHaNN3a
amanei

17.1 ATOMHO-abCOPO6LIMOHHBIV METOZ OnpefeNeHns OKCUAOB Kanbllls, MarHus, Xenesa, mapraHua,
KobanbTa, HUKeNs, Xxpoma

MeTog 0CHOBaH Ha NoJlyYeHNN CBOBOAHbIX aTOMOB 3/1EMEHTOB M M3MEPEHUW NOTIOLLEHNS UMW SHEPT N
n3nyyeHus. [na atommsauum MCnonb3yoT BO3AYLLIHO-aLeTUNeHOBOE MaaMs UK nnams 3akucb asoTa-aHe-
TU/IEN; B Ka4eCTBE UCTOYHMKOB M3/TyUYEeHWUs — CMEKTPasIbHbIE NaMrbl C NOSbIM KaTOAOM.

[JnanasoHbl onpegensiemMbIX MacCoBbIX fONiell KOMMNOHEHTOB, %:

oKcng Kanelws - 1—20;

okeng marumg —0,2—4;

okcmg xenesa (111) —0,5—7;

okeng mapraHua (1) —0,1—4;

okenp, kobanbTa (1) —0.1—2,5;

okemg Hukena (N) —0,5—4;

okcug xpoma (111) —0.1—4.

17.1.1 Annaparypa, peakTusbl

CneKTpohoTOMETP aTOMHO-a6COPOLMOHHBIA C HEO6XOANMBIMU NCTOYHUKAMU W3MTyYEHUS.

AueTnneH TexHudeckuii no FOCT 5457.

3akucb a3oTa razoobpasHas.

Kucnota conaHaa no FOCT 3118.

Kucnota asotHas no FOCT 4461.

Kucnota cepHasa no TOCT 4204.

Kncnota thtopuctoBogoposHas no MOCT 10484.

Kanuii mapraHuoBokuchbliii no FOCT 20490.

XKeneso kap60oHUNbLHOE |2|.

Marnus okeng no FOCT 4526.

Kanbuwnii yrnekucnoiin no FOCT 4530.

Kanuii gyxpomoBokucblii no TOCT 4220.

Ko6anbT MeTaIIM4ecKuid.

Hukenb metannnueckunii no FTOCT 849.

NaHTaHa okemng [12].

17.1.2 MNMpuroto&TeHne pacTBopoB

VcxopHble CTaH4apTHbIE PacTBOPbI FOTOBAT B pacyeTe Ha KOHLeHTpauuio 1r/gmlonpeaensieMoro aiemeHTa.

17.1.2.1 CTaHfapTHbI1 pacTBOP KasibLms

HaBecKky 2.4972 1 yrnekucnoro KanbllWwd. npefBapuTeSibHO BbICYLUEHHOTO NpW  Temnepary pe
105 *C—1K) 'C 40 NMOCTOSHHOI Macchl, pacTBOpSOT B pa3basnieHHoi (1:1) consHol KucnoTe, NpunnBas ee
M0 Kanism 4o NaTHOro pacTBOPeHus. PacTBOp KUMATAT 3—4 MVH. OX/TKAAOT, pa3baaTatoT BOAON B MePHOW
Katbe o 1aM’, nepemeluvBatoT. KOHLELIpanHIO pacTBopa NPOBEPSIOT rPaBUMETPUYECKAM METOLOM.

17.1.2.2 CTaH[apTHbIi pacTBOP MarHus

Hasecky 1,6583 r okcuga MarHus, npeasapuTesibHO NpoKaseHHoro npu temneparype 700—800 "C go
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MOCTOSIHHOM Macchbl, pacTBopsAtoT B40 cM' pa3baBneHHO (1:1) CONAAHOM KMCNOTbI NPW HarpeBaHUW. PacTsop
OX/TXKAAt0T, MEPEBOAAT B MEPHYHO KONBY BMECTUMOCTbLIO 1AM™, 4ONMBAOT 40 METKM BOAON 1 NepemeLLnBatoT.
MaccoByt0 KOHLIEHTpaLuo CTaHAaPTHOrO pacTBopa NPOBEPAIOT rPaBUMETPUUECKUM METOLOM.

17.1.2.3 CTaH[apTHbIN pacTBOP Xenesa

Hagecky 1.(XXX) r kKap60HWU/LHOr 0 Kese3a pacTBopStOT B 50 CM* COMSIHOM KUC/IOTbI NpY CaboM HarpesaHUm
PacTBOp OXNaxaatoT, MepeBOAAT B MepHYK Konby BMECTMMOCTbIO 1 Aw*, [ONMBAlOT 4O METKW BOAOM,
nepemMeLLVBaloT.

17.1.2.4 CTaHAapTHbI pacTBOp MapraHua

Hagecky 2.8766 r mapraHL,0BOKMC/IOTO Kanusi pacTBOPAIOT B cTakaHe B 200 cM' nonbl, 406aBAsOT
40 cM' CONAHOW KMCNOTbI, HarpesaloT 4O MOMHOro obecLBeYnBaHus. PacTBOp OXxnaxaaloT, NepeBoAsaT B
MEpHYI0 Konby BMeCTUMOCTbIO | AM*, 4ONMBAIOT O METKM BOZOW, MepeMeLLnBatoT.

17.1.2.5 CTaHgapTHbIN pacTBOp KobanbTa

1.0000 r MeTanIM4eckoro KobasbTa paCTBOPSIOT B CMECU COMSHOW M a30THOW KmcnoT (3:1). Bbinapmea-
10T AOCYXa 1 TPMXAbl BbinapueatoT ¢ 10—15 M’ CONAHON KUCNOTbI ANs YAaNeHWst a30THON KUCAoTbl. Cyxoi
0CTaTOK pacTBOPSIOT B ropsiyeid Boge, fo6asnstoT 20 cM* consiHoi kncnoTel (1:1) n pa3baBnsioT BOAON 0
METKMN B MEPHO KOoNnbe BMECTUMOCTbIO 1<,

17.1.2.6 CTaHAapTHbI/ pacTBOP HUKeENS

1.0000 r MeTanIMYecKoro H1Kensa pacteopsatoT no 17.1.2.5.

17.1.2.7 CTaHAapTHbIV pacTBOp XpoMa

Hasecky 2,8290 r 1BYXPOMOBOKHC/IOT0 Ka/ins, NePeKpUCTaIM30BaHHOI0 U BbICYLLEHHOrO Npy TeMne-
patype 180—200 *C 40 NMOCTOSIHHOWM Macchl, pacTBOPSOT B BOAE B MEPHOI Konbe BMECTUMOCTbH 1 AM*,
MepemeLLmnBatoT.

17.1.2.8 PacTBop naHTaHa

oToBAT pacTBOpeHMeM 117 rokcmaa naHTaHa B 400 cM1CONSAHON KUCNOThI, pasbaBneHHol 1:1. Mocne
OXNTKAEHNS pa3baBsAoT BOAON A0 | AM* 1 nepemelLMBatoT. MaccoBast KOHLEHTpaums pacTBopa — 100 r/1 gm*
nartaHa.

17.1.3 TlpoBefeHue aHannsa

[ns onpegeneHns cofepxxaHnsa OKCUAOB KaibLusA, MarHns, xenesa, Mapradua, kobanbTa, HUKens un
XpoMma MUCMoNb3yT PacTBOpPbI, NOMyYeHHble No 4.1.2.

[ns onpegeneHvs cofiepXaHWsi OKCUMAOB MarHus, Xenesa, MapraHua, kobaibTa U HUKeNs MOXHO
1CMo/b30BaTh pacTBOP, MPUrOTOBAEHHbI Mo 17.2.3.

ANVKBOTHYHO YaCTb aHa/IM3MPYEMOro pacTBOpa NOMELLIAIOT B MepHY!0 Konby, 06aBNAOT pacTBOP laHTaHa
(paccunTbiBatoTHa 10 /1 gM* naHTaHa B Nosy4yaemMom 06beME), OBOAAT O METKV PacTBOPOM pasbasneHHow
(1:20) consiHOM KMCNOTbI, TLWATeNbHO NepeMeLLMBatOT.

AT onpefeneHms Xpoma NPOBOAAT ero npessapuTenbHoOe BoccTaHoaTeHue fo xpoma (111) nepekmcbio
BOAOPOAA B CONMAHOKMNCNON cpede. B cTakaHbl BMECTUMOCTbBIO 1(X cM* 0TOMPatOT &IMKBOTHYHO YacTb aHaM3MpyemMoro
pactBopa, AobaataoT 5—10 cm* pasbaaTeHHoro ( 1:1) pacTBopa COMSIHOW KUCNOTbl. 1—2 cM™* nepekucu
BOLOPOZa, 06MbIBAIOT CTEHKM BOAON 11 OCTOPOXHO HarpeBaroT 0 MOSIHOIO Pa3noXeHWs Nepekncn Bogopoaa,
pacTBOp OXNaXAaroT, MNEepeBOAAT B MepHyH Konby, f06aBnaloT [O MeTKU BOAY, NepemellunBaroT.
MofroToBNEHHbIE PACTBOPbI BBOAAT B NAaMsi BO3AYX-aLETUNeH aTOMHO-abcop6LMOHHOI0 CnekTpooToMeTpa
1 U3MepsaoT abcopbLmMio 31eMeTOB. A35 onpeAeneHNs MacCoBOI JONN OKCUAA KanbLma <3 % Ucnonb3yoT
TO/MbKO BbICOKOTEMMEPATYPHOE NNaMs 3aKUCb a30Ta-aLeTUEeH.

AWHbI BOMH CNEKTPaNbHbIX IMHWIA ONpeaenseMbIX 31eMeHTOB NpyBeAeHbl B Tabnue 6.

Ta6bnuuya 6

Onpepenne*

Mb i anemen!

A nwwua Bon - 285,2 279.5 248.3 240.7 232.0 357.9 422,17

Wb Hom
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O[fHOBPEMEHHO MPOBOAAT KOHTPO/IbHbIA ONbIT.

17.1.4 MNocTpoeHWe rpagynpoBOYHBIX rpagnKoB

M3 ncxodHbIx CTaHAAPTHBIX pacTBOpoB No 17.1.2 pa3baBneHMeM roToBAT CTaH4ApTHbIE PacTBOPbI C
KOHLEHTpaumamu onpegenseMblx afemeHTos 100 u 10 Mkr/cM*. B MepHble KoNbbl BMECTUMOCTbIO 100 cv*
0TOMpAlOT a/IMKBOTHbIE YaCcTU pa3baB/eHHbIX CTaHAAPTHLIX PacTBOPOB, COOTBETCTBYHOLME KOHLEHTpaLu-
am o7 0,1 go 10 mkr/cm3 Ao6aBnstoT 5 cM' pacTBopa KOHTPONbHOro onbiTa no 17.1.3, 10 cv* pactBopa
NaHTaHa 1 J0BOAAT A0 MeTKM pasbasneHuem (1:20) paCTBOPOM CONSHON KACMOTbI. [OTOBAT He MeHee MATU
CTaHAapTHbIX PacTBOPOB A/11 MOCTPOEHWS TPafyUPOBOYHbIX FPagUKOB; MPOBOAAT KOHTPO/bHBINA OMbIT.

n pnmMmedvaHNne — [lnana3oHbl MaccoBbIX KOHU,eHTan,I/II?’I 3/IEMEHTOB ANA NOCTPOEHUA TPpagynpoBOYHbIX
rpathMKoB MOTYT U3MEHATLCS B 3aBUCUMOCTMW OT ONPELENIAEMbIX 3/1EMEHTOB 1 UCNOMb3yeMbIX TUNOB NPUBGOPOB Corfac-
Ho 3.10.

MonyyeHHble CTaHAAPTHbIE PacTBOPbI BBOAAT B MylamMs aTOMHO-abcop6LMOHHOI0 CreKkTpodoTomMeTpa
N 13MePSOT abcopbLMIo onpeaensiemMbiX 31eMEHTOB B COOTBETCTBUM ¢ 17.1.3.

Mo n3MepeHHbIM 3HaYeHMsAM abcopoLmMK, 3a BbIYETOM 3HAYeHWUIA KOHTPOMLHOMO OMbiTa, U COOTBET-
CTBYIOLLMM KOHLEHTPALMAM OnpefenseMblX 31EMEHTOB CTPOSAT rpafyvpoBOYHbIe rpaduKu.

17.1.5 O6paboTKa pe3ynbTaToB

MaccoByto [0/110 OKCMAO0B OMNpeaensembiX 31eMeHToB X, %, BbIUMCNAOT N0 opmyne

cxK, K, A 10"*

x="" 1 @37)

roe C, —KOHLEHTpaLus onpeaenseMoro afemMeHTa, HaifleHHas no rpagyvpoBOYHOMY rpaduky, mr/cm*;
Y, —06bem pacTBopa aHanM3Mpyemoii amanu, cM*
Vi —o06beM pacTBopa A4ns u3MepeHus abcopbuuu, cm';
K —Ko3a(huuMeHT nepecyeta rna OKCWZ ONPeAessieMoro afieMeHTa:
T —Mmacca HaBecKu amanu, T,
Y2 —061beM aNMKBOTHOM YacTW pacTBOpa, CM*.
PacxoxaeHns pesynbTaToB NapasefibHbiX ONpeAeneHnin He JOMKHbI NPEBbIWATh 3HAYEHWUI, YKa3aH-
HbIX B Tabnuue .
17.2  TMnameHHO-(OTOMETPUYECKUNIA METOZ, OMPeSeneHNs COAepXKaHNa OKCM0B HaTPUs U Kanus
MeTof OCHOBaH Ha BO30OYX[eHUM aTOMOB HATPUA W Kanus B NIaMeHW aLeTuneH-Bo3gyX uaum npo-
naH-6yTaH-BO34yX U U3MEPEHWNN WHTEHCUBHOCTM M3/yYeHnst CBOOOAHbIX aTOMOB HATpMA 1 Kanus. [nana-
30HbI OMNpefiensemMbiX MacCoBbIX Jonei okenaa HaTpus — 2 % — 30 %. okcmpga Kanms —0.1 % —4 %.
17.2.1 Annapatypa, peakTuBbl
CnekTpohoTOMETP aTOMHO-a6COPOLMOHHbIN, paboTaroLwuii B SMUCCUX, UK NAaMEeHHbIA GOTOMETP.
AueTnneH TexHuuecknii no FOCT 5457 unm nponaH-6yTaH.
YallKu CTeKNoyriepofHble.
Kucnota a3otHaa no MOCT 4461.
Kucnota conaHaa no MOCT 311S.
Kucnota cepHasa no FOCT 4204.
Kwucnota dropuctoBogopogHas no FOCT 10484.
Hatpusa xnopug no MOCT 4233.
Kanusa xnopug no FOCT 4234.
Mepokecug Bogopoga no FOCT 10929.
Llesns xnopug [13J.
17.2.2 NpurotosneHne pacTsopoBs
17.2.2.1 CTaHAapTHbIA pacTBOpP C KOHLeHTpaumeid 1r/gv* HaTpms: HaBecKy 2,5435 I BbICYLUEHHOIO
[0 MOCTOSHHOM Macchbl npu Temnepatype 105—110 “"C xnopvga HaTpus pacTBOPSIOT B BOAE B MEPHOi
Kon6e BMECTUMOCTbIO 1 AM*.
17.2.2.2 CTaHfapTHbI pacTBOpe KoHLUeHTpaumein 1r/gm* kanusa: Hasecky 1.9080 r BbICYLLUEHHOMO A0
NMOCTOSAHHOW Macchl Mpu Temnepatype 105—110 “C xnopuaa Kanus pacTBOPSIOT B BOAe B MepHOI Konbe
BMECTUMOCTbIO | am1
17.2.2.3 PacTBop Le3na KoHueHTpauum 100 r/gm*: Hasecky 126.68 r xnopuia Le3ns pacTBOpsIOT B
| AM1BONbL.
17.2.3 TlposegeHve aHanmsa
Hasecky amanun 0,1 r noMeLlaloT B CTEK/IOYrNEPOAHYIO YallKy, CMayvBalOT BOZOW, NpubasnsaoT
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2 CM* a30THOM KucnoTbl, 15 cvm* pa3baBneHHoi (1:4) cepHoit KucnoTebl U 5 cM* (hTOPMCTOBOAOPOAHON
KUCNOTbl W HarpeBawdT [0 BblAENEHNS NAapOB CEPHON KUCNOTbI; OXNaXAAlT, 0OMbIBAOT CTEHKM YallKu
BOJOM, BbIMapMBalOT AOCYXa; CyX0i 0CTaTOK CMayMBaroT BOAOM, 06pabaTbiBaloT 10 CM’ CONMSHON KMCNOTbI,
pas6asneHHol 1:1. npubasnatoT 10—15 cM* ropsayeil Boabl, 06MbIBas CTEHKM Yaluku, 10—15 kanenb ne-
pokcuaa BOAOPOLA W BbIAEPXKMBAOT B TEN/JOM MeCTe 40 MpekpalleHUs peakumu. PacTBOp OXNaXAatoT,
NepeHoCAT B MePHYH0 Konby BMecTUMOcCTbio 100 CM’, JOBOAAT O METKM BOAOM, NepeMelLmBatoT. AMKBOT-
HYI0 YaCTb pacTBOpa MOMELLAIOT B MEPHYIO KONGY, AOBOAAT A0 METKM BOAON, nepemelunsatoT. MNpu onpe-
[eNneHnn MaccoBOW JONN OKCMAA Kanusa fo6aBnsatoT pacTBop Lesms (13 pacyeta 1r/gM* Le3us B KOHEYHOM
0o6beme). PacTBopbl BBOAAT B MnamMs  aTOMHO-ab6COPOGLMOHHOIO CMEKTPOOTOMETPA UM NAAMEHHOIO
(hoTOMeTpa M M3MepAOT WMHTEHCUBHOCTb WMXTY4YeHUs aToOMOB HaTpus npu X= 589. 0 um v Kanus npu
X=766.5 HM. KOHUeHTpauuo HaTpus U Kannus HaxodaT no rpagynpoBovHOMY rpaduky. OgHOBPeMEHHO
NPOBOAAT KOHTPONbHbIWA OMbIT.

17.2.4 MocTpoeHue rpafypoBOYHbIX FPavKoB

M NCXOAHBIX CTaHAApTHLIX pacTBOPOB HaTpus M kanus no 17.2.2 pa36aBneHwem BOZOW TOTOBAT
CTaHAApPTHble PacTBOPblI OMPeAeNseMbIX 31EMEHTOB KOHUeHTpaumii 100 n K) mkr/cm*. B MepHble KonbGbl
BMeCTUMOCTbIO 100 cM’ 0TO6MPAIOT aIMKBOTHbIE YacTW pa3baBneHHbIX CTaHAapPTHLIX PacTBOPOB, COOTBET-
CTBYIOLLME KOHLeHTpaymsam oT 0.5 o 10 MKr/cM*; K cTaH4apTHbIM pacTBopaM Kanus fo6asnstoT no | cm*
pacTBopa Le3us; A06aBnsA0T K KaXXAOMY pacTBOpy no 5 ¢cMm' pacTBopa KOHTPOMLHOMO onbiTa no 17.2.3,
[0BOAAT BOAOM L0 MeTKW. MPOBOAAT KOHTPO/bHbIN OMbIT.

MonyyeHHble pacTBOPbI BBOAAT B NAams U U3MepsOT UHTEHCUBHOCTb U3/1yYeHUs aTOMOB Onpesens-
eMbIX 371eMeHTOB No 17.2.3. To pe3ynbTataM M3MEPEHUiA, 3a BbIYETOM Pe3yNibTaTOB KOHTPO/IbHOMO ONbITa,
1 COOTBETCTBYIOLMM KOHLIEHTpALUAM ONpeaenseMblX 3N1eMEHTOB CTPOAT rpafyMpoBOYHbIE TpadUKK.

17.2.5 O6paboTka pe3y/bTaToB

MaccoByto 4ont0 OKCUAOB HaTpust U kanus X, %. BbIYMCAAOT No Gopmyne

Gk ,\qb X (38)

roe C — KOHLEHTpaums onpeaensiemMoro afeMeHTa, HalieHHas no rpagyvpoBOYHOMY TrpadmKy, MKr/cm’;

Y, —ob6wuin 06beM pacTBOpa aHaNM3NPyemMoi aManu, cm*;

Y, —o06bem pacTBopa Npu U3MepeHUM, CM*;

K — KO3y MeHT nepecyeTa Ha OKCUL, ONPeseNsieMoro 3/1eMeHTa;

K —o06bem anuKBOTHOI YacTu pacTBopa, CM’;

T —wMmacca HaBecKu amanu, T.

PacxoXeHust pesynbTaToB NapasifefbHbIX ONpefeneHnid He AOMKHbI NPEBbIWATL 3HAYEHWIA, YKa3aH-
HbIX B Tabnuye 1

18 CnekTpanbHble METOMbI aHanu3a amanei

18.1 CneKTpasibHbI METOZ OHOBPEMEHHOTO OMNpPeZe/IeHNs OKCU/0B KaulbLIMA, MarHus, alloMUHUS, XKenesa,
HaTpua, Kanus, MapraHua, HUKens, kobansta

MeTog OCHOBaH Ha CXuraHum amanu ¢ 6ydepHOil CMecbio B yre nepeMeHHOro Toka M3 Kparepa
Yro/bHOT 0 3/1EKTPO/A, BO3BYXKAEHNN 1 PerucTpaumumn cnekTpa onpeaenseMblX 3/1eMeHToB. [jnanasoHsl on-
pefensieMblX MaccoBbIX f0/7ei KOMMOHEHTOB 3Masell COOTBETCTBYIOT pasgenam 5—, 9, 13—17.

18.1.1 AnnapaTypa, peakTuBbl, MaTepuabl

CnekTtporpad) ¢ o6paTHO/ nuHelHOn gucnepcueli He meHee 0,7 HM/MM B 06nacTu cnektpa 260—
420 HM v Nprbop ¢ POTO3NEKTPMUECKOW permcTpamein cnekTpa.

MukpooTomeTp.

®OTONNACTUHKYM CnekTpabHble Tuna 1

NnTuia yrnekucnblii, oc. u.

Bapwuii yrnekucneiii mo FOCT 4158.

Banagus okcug (V).

"pachuTOBLIA MOPOLLOK, OC. Y.

Yrnv cnektpasbHble Mapkun C-2 unu oc. u.

Kanuin yrnekmcnblii no FOCT 4221 6e3BOAHBIA.

Hatpwuii yrnekucnblii no FTOCT 83 6e3BOAHBIA.
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Kob6anbta (I11) okeng no FOCT 4467.

Hukensa (I111) okeng no FOCT 4331

MarHus okcug no FTOCT 4526.

Kanbumii yrnekucnbiii no FOCT 4530.

ANIOMUHNA OKcug 6e3BOAHbIN.

XKenesa okcug (111).

TuTaHa JUOKCUA,.

CraHaapTHble 06pasLbl.

[JonyckaeTcs MCNoNb30BaHWE CUHTETUYECKMX CTaHAAPTHbIX 06pa3uos (CCO), NpUroToBNEHHbIX My-
TEM CMeLUMBaHNS PaCHETHbIX KOIMYECTB YKa3aHHbIX BblLLEe COEAMHEHWIA, COAePXaLLnX onpesensemble afe-
MeHTbl. [epes npurotoBneHnem CCO MCXOAHbIE BellecTBa NpocyLunBatoT npu Temneparype 120—150 "C
[0 NOCTOAAHHOW MacChl 1 NepPeTMPatOT B araToBbIX MW ALIMOBbIX CTynKax. MpurotoBneHHble CCO xpaHAT
B 9KCMKaTOpe.

18.1.2 MoaroToBKa cTaHAapPTHbIX 06pa3uoB (CO) 1 npob K aHann3y

loToBAT 6yhepHyto cmech (BC) Ha ocHOBe rpadMTOBOro NOpOLLKa C MaccoBoOW fonein nutus 5 % (B
BUAe NUTKA yrnekucnoro), 6apus 0,5 % (B Buge 6apvs yrnekucnoro), okcuga saHagus 0.5 %. B aratosoii
UM ALLIMOBON CTYMNKe TLaTeNbHO CMEeLMBAKOT CTaHAapTHble 06pasubl ¥ Npobbl ¢ BC B COOTHOLWEHNUN
1:50, a Npn BbICOKUX KOHLIEHTpaLmsax okcupa Hatpua (6onee 20 %) B cooTHoweHMn 1:100. C nomoLLblo
CTEK/NIAHHOW NOXKW U CTEKNSHHOW BOPOHKM HacbINaroT 0Koao 50 Mr npobbl 1 CO B KpaTepbl YrofbHbIX
31eKTPOJ0B PHOMOYHOI POPMbI FNYOUHOIA 5 MM (TOALLMHA CTEHKM — 1 MM, TONWMHA AHAa — 2 MM). BmecTo
HOXKW B YrO/IbHOM 3/1EKTPO/le MOXET ObITb NPOCBEP/NEHO OTBEpCTMe avameTpoM 3.5 mM. JonyckaeTcs
NPUMEHEHNE YTO/bHbIX 3/1EKTPOAOB APYro hopMbl, 06ecrneumsatoLleid HE06X0AMMY0 MOMOLLb NPY CXKK-
raHum.

18.1.3 MNposegeHve aHanmsa

B wTtaTtmBe ycTaHaBMBAOT BEPXHUIA YTOMbHbIA 31€KTPOS, 3aTOUEHHbIM Ha nosycdepy WanM Ha KOHyC
C NMOWAfKON AvamMeTpoM 3 MM. U HUXHWIA 31eKTPo4 € Npoboii Ha pacCcTosiHUKM 2 MM Apyr OT gpyra.
CxuraioT npobbl B fyre MepeMEHHOro ToKa, cuibl Toka — 11 A. Bpems okuraHms — 5 c. CnekTpsl
toTorpadmpytoT npu WwnpnHe wenm cnektporpada 0,010 MM; Lienb OCBeLaOT CTaHAAPTHOW TPEXINH30-
BOI cMcTeMOM, 06nacTb cnekTpa —260—420 Mm. ®oTONNacTUHKM 06pabaTbiBalOT COrIacHO MX Macnopry.

Ha MukpotoTOMeTpe W3MepAOT MIOTHOCTM  MOYEPHEHWIA  Credytowmx aHaIMTUYeCcKUX nap
NUHWUIA, HM:

HaTpwit 330,2

Kanui 404,4

MarHui 279,6 6apuii 307.2
278,0

ATOMUHWIA 266,0
256,8

KanbLuii 3179

KoGanbT 340,5

HUKENb 341.4 BaHaauii 307.4

Xeneso 297,3

MapraHew, 2933

18.1.4 O6paboTKa pe3ynbTaToB

[ns Kaxgoli Npobbl 1 cTaHAAPTHOTO 06pasLia BbIYMCSAOT Pa3HOCTM NOYEPHEHMIA JN-aHaNUTUYECKNX
nap IMHUIA 1 YCPeLHAIT X ana Bcex (He MeHee 3) napanniefibHbIX N3MepeHuii. o 3HauyeHuam AS cTposT
rpajyvpoBOYHbIE TPaMKK AN KXKAOr0 ONpesensieMoro 3/ieMeHTa, Haxo4saT ero MaccoBYHO OO U nepe-
CUMTLIBAOT €€ Ha OKCWAbI 3/1EMEHTOB.
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[omkHbl cobnogatses TpeboBaHMS K TOYHOCTU COrnacHo pasgeny 3.

18.2 CneKTpa/ibHbIiA METOA O4HOBPEMEHHOIO ONPEeLe/IEHNs OKCUAOB KaNbLys, MarHus, alloMUHIS, Xenesa,
60pa, MapraHua, HUKens, KobanbTa

MeTog OCHOBaH Ha CXUraHuu amManu c GydepHoi CMecbid B JyroBOM paspsfe Ha ABUXYLLEMCS
3NEKTPOAE, BO3OYKAEHUN M PEFUCTPALMKN CNEKTPa ONpefeNisieMblX 3/1EMEHTOB; fMana3oHbl ONpeensiemMbixX
MaCCOBbIX [JOMIei KOMMOHEHTOB 3Masieil COOTBETCTBYHOT pasgenam 5—7. 9, 11, 14—17.

18.2.1 AnnapaTypa, peakTuBbl, MaTepu&Tbl

CnekTporpag KsapLeBbllii CpefHei gucnepcun uam npubop ¢ poTo3NeKTPUYECKON perncTpayueit
CneKTpa.

"eHepaTop Ayru nepemMeHHoro Toka.

MpucnocobneHmne ¢ ABuKyLWMMEs (Bpawjarowmumecs) ANCKOM A1 nofayn npobbl B 30HY TOPeHus
ayru.

Knein Tvna Bg-2.

Yrnu cnekTpanbHble 6e360pHbIe UK oc. Y.

pacnTOBbLIM MOPOLLOK, OC. 4.

Meab mapkn M1 no FOCT 859.

$oTONNACTUHKM CNeKTpaibHble Tuna 1

JInTnid yrnekucneli, oc. u.

Bapuii yrnekucnbiii no FOCT 4158.

BaHagus (V) okcup.

MukpotoTomeTp.

CTaHgapTHble 06pasubl.

18.2.2 MoproToBka nNpo6 1 CO K aHann3y

Mpo6bl 1 CO cmewmBatoT ¢ GydepHoli cmecbio no 18.1.2. [lanee Ha Kpaili MeAHOro AMCKa C MoMo-
LB KUCTOYKM U LIabnoHa HaHOCAT KOMbLEBYKO MOMOCKY Kfes wupuHoi 10 mMm. C moMoLbio cura ¢
Avelikoin 0,1 MM HanbinsoT Npobbl 1 CO. kaxayr nNpodby n CO — Ha OTAeNbHbINA ANCK; N3BBLITOK CTPSXM-
BAlOT U B faNbHENLLEM CHOBA MCMONb3YIOT 418 aHau3a.

18.2.3 lMpoBsefeHne aHanm3a

MoacTaBHOI YronbHbINA 3/1EKTPOA, 3aTOUEHHBI Ha KOHYC, YCTaHaB/MBAKOT B LUTATVBE, BbIBOASAT €ro
Ha OMTMYECKYH OCb CMEKTPOrpaga no TeHeBOWN npoekumn. MegHblli anck ¢ npo6oint nnn CO yknagpiBatoT
Ha CTOMMK, ABNAIOLWMIACA HUXKHUM 3NEKTPOAOM. PaccTosiHue Mexay NpoTUBO3/EKTPOAOM U MeAHbIM AuC-
KOM — 2 MM (no wabnoHy). Of4HOBPEMEHHO BK/IOYAKOT reHepaTop Ayr 1 NpuBOAAT BO BPaLLEeHWE JUCK C
npo6oii; cuna Toka gyrm —4 A, CKOpOCTb BpalweHus ancka — | 06/mMuH, akcnosnyms — 20—30 ¢ B
3aBMCUMOCTM OT NPUMEHSAEMBIX (HOTONNACTUHOK. C OIHOr0 AUCKa NOJYYatoT ABe CreKTporpaMmbl. CnekTpbl
perucTpupytoT npu LWnprHe wenu cnekTporpada 0.015 MM. OCBeLLeHNE e —TPEXIMH30BOE.
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[31 TY 6-09-5360-87 deHongTanenH
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|111TY 6-09-7511-89 HwuTpo3a-P-conb
(121 TY 45-4-164-89 NaHTaHa okeug,
|13] TY 6-09-4066-86 Llesus xnopug
OKC 25.220.50 Y19 OKCTY 1409
87.040.20
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CMEeKTPasbHbIA METOS, NepMaHraHaTOMETPUYECKNIA METOA, TUTPUMETPUYECKHI METOZ, MOTEHLMOMETPUYEC-
Kuii meToq,
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