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HacToawmnn ctaHaapT pacnpoCcTpaHAEeTCa Ha LEMEHTbI, KJIMHKEP, CbipbeBble CMECH,
MUHepabHble 006aBKM U Cbipbe, MPUMEHSIEMblE B LEMEHTHOM MNpPOM3BOACTBE, U
yCTaHaB/MBaeT HOPMbl TOYHOCTMU BbINOJIHEHUA aHaJIN30B XMMMUYECKOro cocTasa, a
Takxe MeToAbl onpenesieHns MacCoBOM L0 BNarun, rnotepu npu nNpokanmesaHuu,
HepacCTBOPUMOIro OCTaTKa, OKCMOOB KPeMHUS, Kanbuna (B ToM 4yucne csoboagHoro),
MarHus, >kesesa, aJiloMUHUA, TUTaHa, Cepbl, Kaausa, HaTpusa, MapraHua, Xpoma,
docdopa, bapus, xnop-noHa, GTop-NoHa (aanee - 3/;IEMEHTOB).

HlonyckaeTca MNpuUMEHEeHMe Apyrux MEeToOOoB  aHajiM3a, MEeTPOSOrnyeckKu
aTTEeCTOBAHHbLIX U COOTBETCTBYHOLIMX HOPMaM TOYHOCTU HACTOALlero crtaHaapTa.
Mpn 3TOM owmnbka BOCMNPOM3BOAUMOCTW METOA0B He [0JKHA MNpeBbllaTh ABYX
OWNBOK MNOBTOPSEMOCTW, YCTAHOBMEHHbLIX B CTaHOapTe [/ COOTBETCTBYHOLIMX
3/1IeMeHTOB.

[NogcHeHna K TepMuHaM, NMpUMeHAeMblM B HacTofAlWeM CTaHhapTe, NpuBeneHbl B
npunoxxeHumm 1.

1. Obwme TpeboBaHUA

1.1. OT60p Npob uemeHTa - No CT C3B 3477, otbop Npob opyrnx maTepuanos - B
COOTBETCTBMMN C HOPMATMUBHO-TEXHNYECKOW NN TEXHONOMMYECKON OOKYMeHTauunen
Ha 3TN MaTepuansbl.

1.2. OTobpaHHyto npoby MaTepuana CoKpallatoT HEeCKOJIbKNMU
rnocsiegoBaTeslbHbIMW  KBapToBaHMaAMM OO0 25 © M noacywwusaloT. Teephble
3epHUCTbIE MaTepuabl NpeaBapUTENIbHO U3MesNbYaloT B MeTaIJINYECKON CTynKe A0
rnosiHOro npoxoxageHuns 4epes cmto 05 no NOCT 6613, nocne 4ero MarHMTOM
yaoansioT nonaswmne B Npoby metannmyeckme 4actumubl. He gonyckaeTtcsa obpaboTka
MarHUTOM, eCc/in MaTepuan CoOoepPXWUT MarHUTHble MUHepanbl. [dasbHenwum
KBapToBaHMeM oTOMpaloT ONs aHa/AM3a CpefHIol aHanuTuydeckyto npoby maccon
0K0J10 10 I, KOTOPYIO pacTUpaloT B araToOBON, SALLIMOBOW NN KOPYHOOBOW CTyMNKe A0
COCTOSAHMA nNyapbl (MPU KOHTPOJIBHOM MNpocenmBaHnnM npoba A[0J/KHA MOJHOCTbIO
npoxoanTtb 4Yepe3 cuto 008 no NOCT 6613).

MoproTtoBaeHHyo NMpoby XpaHAT B CTEKAAHHOM BIOKCE C MPUTEePTON KPbILWKOWN A4
3aWNTbl OT BO3LENCTBUSA OKpYXKatoLlen cpenbl.

MNepepn B3ATUEM HaBeCKM Npoby BbICYLUMBAIOT B CYLUNIbHOM LKAy A0 MOCTOAHHOM
Maccol npu Temnepatype (110£5)°C (3a ncknw4YeHnem cny4das, Korga BbINOJIHAOT
aHanNM3 nNo onpegeneHnto coaep)XaHusa BAarun), oxJakA4alwT B 3KCMKaTope U
TWaTesibHO nepeMewwnBaroT. Macca cynTaeTca NMOCTOSAHHOW, eCNM pa3HOCTb ABYX
nocnenoBaTesibHbIX B3BeLWMBaAHUMA MNocse CywKnm He npesbiwaeTr 0,0004 .
[JonyckaeTca NpoM3BOAUTb aHasn3 U3 BO34YLWIHO-CYXON HaBeCKM C nocaenyrouwmm
rnepecyeToM Ha Cyxylo HaBeckKy. Maccy cyxom HaBecku (m) B rpaMmmax BbIYUCISAOT
no popmyne



. _mp (100 - X) "
100

roe Mo| -[Macca HaBecky MaTepmasna B BO3AYLUHO-CYXOM COCTOSHUN, T;

¥ | |MaccoBas nons Bnarv B MaTepuase, onpefeneHHas Mo pasp. 3,
%.

1.3. 1na B3BelUMBaAaHWUA HABECOK B 3aBUCUMOCTU OT [OOMYCKAaeMoW MNOrpeLlHoCTU
B3BELUMBAHNA MPUMEHSAIOT nabopaTopHble BecCbl 06WEero Ha3Ha4YeHUsa 2-ro Knacca
TOoYyHOCTM (Tuna BJIP-200 mnan aHanormyHble) mnam 4-ro Kjacca TOYHOCTM (Tuna
BJTK-500 nnn aHanormn4dnble) no NOCT 24104.

Maccy HaBeCOK aHanusmpyembix Npob, ocagkoB B rpaBUMETPUYECKUX MeTodaXx,
MCXOOHbIX BELeCTB AOJ19 NPUroTOBNEHUSA CTaHOAPTHbIX PacTBOPOB B3BELUMBAKOT C
norpewHocTbio He 6onee 0,0002 r, HaBECOK MHAOWMKATOPOB OJ15 MPUrOTOBIEHUS
PacTBOPOB M MHAMKATOPHbIX CMeCcen - C norpewHocTbio He 6onee 0,001 r, HaBecok
PeakKTUBOB 01 MPUrOTOBNEHUSA TUTPOBAHHLIX U BCMOMOraTesibHbIX PacTBOPOB - C
norpewHocTbo He 6onee 0,01 r, a NnaBHeN - C NOrpeLwwHoCcTbio He 6onee 0,1 1.

1.4. Ina npoBedeHNs aHa/au3a MPUMEHSAIT MepHyto nabopaTopHyl nocyny He
HMXXe 2-ro kKnacca To4HocTn no FOCT 20292 (6wopeTkn, nuneTtkn) n TOCT 1770
(UMNMHAPbLI, MEH3YPKN, KONObl), a TakKXe CTeKNAHHY nocyny (CTakaHbl, Konbbl
KOHMWYEeCKMNe, BOPOHKWU KOHMYecKne, 3KcukaTtopbl U ap.) no [OCT 25336,
dapdoposyto nocyay n obopyagosaHue (TUrnum, 104004KN, BCTaBKU ON15 SKCMKAaTOPOB
n ap.) no NOCT 9147, Turam n 4Hawkm mn3 naatuHbl No FOCT 6563, 6e330/bHbIE
PUNbTPLI MO COOTBETCTBYIOWEN HOPMATUBHO-TEXHNYECKOW AOKYMeHTauun (HTL).

JlonyckaeTcsa NpuMeHeHne aHaIorMYHOW MMMOPTHOM NMoCyAbl U MaTepnasos.

1.5. Ina npnuroTtoB/IeHNA PaCTBOPOB U NMPoOBefeHNA aHaJIN30B NPUMEHAIT PeakKTUBbI
He HWXe 4Y.4.a., eC/IN He yKa3aHa MHasa Kaaccudukauumda, u OUCTUNSIMPOBAHHYIO
BOoAYy, KOTopasa nAosxkHa cooTtBeTcTtBoBaTb [OCT 6709 B 4Yactu TpeboBaHun K
MacCOBOM [0J1e MOHOB XJI0pa N KanbUus.

1.6. 1na npoKannmBaHuUAa U ChaBNeHNS HAaBECOK aHaau3mpyembix Npob ¢ naaBHAMMU
NPUMEHSAIT MydenbHble slabopaTopHble 3NEeKTPoneynm unanm neyvym aHaornmyHoro
Tnna c TeMnepaTypon Harpesa Ao 1100°C.

Ana cywku mMaTepuasioB B BO3AYLIHOW Cpede MCMOoJb3YT CylWSbHble LWKadbl C
TEPMOPErynsTOPOM.

Ina npoBeneHUs aHaIM30B WCMNOJb3YKOT 3NEeKTpUYeckne MANTKN, MecHaHble Wu
BOASIHblE 6aHn, TEPMOMETpbI, MarHUTHble MeLlasiKu, TUTpPaTOpHI,
hOTO3NEKTPOTUTPUMETPLI, WNOHOMEPLI, pPH-MeTpbl, MnaMeHHble (OTOMETPbI,
KOHLIeHTPaLUMOHHble (POTO3N1EKTPOKOSIOPUMETPHI.

1.7. MNpumMeHaeMble cpencTBa aHaM3a [OOJ/DKHbl COOTBETCTBOBATbL TpeboBaHUAM
HTLO Ha HuX.

1.8. TllpumeHsieMble cCpeacTBa M3MEPEHUN  OO0JKHbI  OblTb  MOBEPEHbLI, a
obopynoBaHue atTectoBaHo no NOCT 8.326.

1.9. KoHueHTpaumnio pacTBopa Bbipa>kaloT:



MACCOBOW A0N1el B MPoLEeHTax, YNCIeHHO PaBHOM Macce BellecTBa B rpaMmax B 100
r pacTBopa;

MaCCOBOWN KOHLIeHTpaunen B rpaMMax Ha Kybudeckuin geummeTp WAM rpaMmmax Ha
Kybn4eckmum caHTUMeTp;

MOJIAPHOMN KOHLEHTpaLunen BewecTBa B MOIAX Ha Kybndyecknn geynmetp (M);

MOJIAPHON KOHLIEHTpPauUMen BelWecTBa 3KBMBAJIEHTa B MOASX Ha Kybuyeckun
ueummeTp[H) ;
COOTHOWeEeHneM o0bbeMHbIX YacTen (Hanpumep, 1:2), roe nepsble Yucia O3HaYaloT
06beMHblIe 4YaCTM KOHUEHTPUPOBAHHOWN KUCOTblI UIW UHOIO peakTuBa, a BTOpbIE -

obbeMHble YacTu BOAbl (eC/n He YKa3aH OpYyron pacTBOpUTENb).

1.10. [donyckaeTca nocneposaTesibHOe ornpefesieHne HEeCKOJIbKUX 3JIEMEHTOB U3
OOHON HaBeCKW, rnepesefeHHOW B pacTBop, oTbupas asMKBOTHbIE 4YacTu pacTBopa.
CxeMa cnMcTeMaTMYeCKOro aHasm3a ueMeHTa npmeeneHa B npuaoXXeHun 2.

1.11. MaccoByl KOHUEHTpauuio CTaHOapTHbLIX PacTBOPOB, a TakXe TUTpaHTa no
onpegensemMomy snemMeHTy (ganee - TUTP) U COOTHOWweHMe 06bEMOB pacTBOpPOB (B
TUTPUMETPUYECKNX MeTOo[aX) PacCYMTbIBAOT KakK cpefHee apudpmeTmyeckoe no
pe3ysibTaTaM He MeHee Tpex MnapanfiesibHblX onpepeneHnin. PacyeT npoBogAT A0
4yeTBEepPTOro 3Havallero 3Haka.

1.12. [OnAa KOHTPOJSIA MOrpelHoOCTV pe3ysibTaTOB aHasn3a  WUCMONb3YIOT
n3rotossieHHble B cooTBeTCcTBUM C TOCT 8.531 n NOCT 8.315 n aTTecToBaHHbIE B
cootBeTcTBMM ¢ TOCT 8.316 m IOCT 8.532 cTaHmapTHble obpa3ubl cocCTaBa
BELleCTBa U MaTepurasioB: roCyaapCTBEHHbIE U OTpac/eBble CTaHAapTHbIE obpa3ubl
(FTCO n OCO), cTtaHpapTHble obpa3ubl npeanpuatun (COM). Mpu 3ToM pe3ynbTaT
aHanm3a cTaHpapTHoro obpa3ua cYMTalT YOOBJETBOPUTENIbHbLIM, €CNn cpefHee
apndpmMmeTn4eckoe ABYX napannenbHbIX onpeageneHnin oT/In4aeTcH oT
aTTEeCTOBAHHOIN0 3Ha4YeHMs MaCCOBOMN A0S onpenenseMoro ajieMeHTa He 6osee
yem Ha 0,7 owubknm nNOBTOPSAEMOCTN, YCTAHOBJIEHHOW B CTaHAapTe Ans
COOTBETCTBYOLLEro 3/71eMeHTa.

1.13. MaccoByo [OJII0 3/1IEMEHTOB B aHanu3mpyemonm npobe onpenenstoT
napanfensHo B ABYX HaBeCKax. 3a pe3ynbTaT aHanamM3a MNpuHMMAlOT cpeaHee
apudpmMeTnyeckoe AByX NapansenbHbIX onpeaeneHun.

1.14. B Ka4decTBe HOPM TOYHOCTHU (MGTpOJ’IOFI/I‘-IeCKI/IX XapaKTepI/ICTI/IK) ornpepeneHme
cogepXXaHuga azieMeHTa NCMOJIb3YIOT:

OWNBKY MOBTOPSEMOCTN, XaPaAKTEPU3YIOLLYIO BO3MOXHbIE PACXOXAEHUS MexOy
pe3ynbTaTaMn aHanusa oaHoro obpasua, nosydYeHHbIMU OAHUM flabopaHTOM npwu
MCMNOJIb30BAHUN OOHOr0 MeTola, OAHOM U TOW »Ke annapaTypbl U PeakTUBOB U 3a
BO3MO>XHO Hosiee KOPOTKUI CPOK;

owmnbKy BOCMPOM3BOOAMMOCTU, XapPaKTEPM3YHOLLYID BO3MOXHbIE PACX0XXOEHUS
Mexny pe3ynbTaTaMu  aHanamM3a ogHoro  obpasua, MNoAyYeHHbIMUM  MpU
MCNONb30BaHMM OOHOFO MeToda, HO B pa3Hbix JnabopaTopusix, pasHbIMU
nabopaHTaMu 1 C NCNOJIb30BAaHWEM Pa3HOM annapaTypbl U1 PeaKTUBOB;

pacxoxxageHmne Mexny rnapasiiejsibHbiMun ornpeanejieHnamn.



1.14.1. [Ona Bbl4UCAEHUS OoWwnbKM MOBTOPAEMOCTU WCNOAb3YIOT pe3yfbTaThbl
napasiefnbHblIX onpefeneHnin MacCoBOW A0JIM 3JIEMEHTOB, BbINOJIHEHHbLIX B JAaHHOW
nabopatopum 3a nocnegHee Bpems. Ncnonb3lyT He MeHee 20 nap pe3ybTaToB
napannenbHbIX onpeneneHunn.

CpenHiolo KBagpaTUyeckyl (CTaHOApPTHYK) oOwnbkKy MOBTOPAEMOCTMU (SH )
BbIYMCAAOT Mo popmyne

S, = 0,886R, (2)

roe R

cpenHuin pasMax rno BCEM Nnapam napassienbHblX onpeneseHunn.

R

CpefHunn pasmax ( ) BbIHYNCNAOT Mo popmynie

D i=1

R="—, 3
roe | |abcontoTHoe 3Ha4YeHWe pas3sHOCTM Mexay pesysbTaTamu - napbl
R, napannenbHbiX onpeaesneHnn (pasmax);
n - lobLiee 4yncno nap aHan30B [n z 20) .

R;)
Pasmax * 14 BbIHUCAAIOT NO hopmMmyne
R =X - X;, (4)

X .
roe i n||cooTBeTCcTBEHHO pe3ynbTaTbl 1-ro U 2-ro onpenesieHns B i-i nape
X o, napanfenbHbIX aHaIN30B.
1

1.14.2. Onqa BbIYUCEHNA OWMNBKM BOCNPOU3BOAMMOCTU BbINOJHAIOT aHaNn3bl
OOHOro TwaTesIbHO ycpeAHeHHOoro obpasua B pa3Hbix 1abopaTopusax nam B O4HON,
HO pa3HbiMKW NabopaHTaMn N C UCMNOJIb30BAaHNEM pa3HOM annapaTypbl U PeakKTUBOB.

OLLII/I6Ky BOCIMpPOn3BoaAnNTEJIbHOCTN (SE‘ ) BbIHNCNIAKOT MO cpopMyne

n

S% - XF

S = i=1 ’ 5
- )

roe i pe3ysibTaT i-rO OTOEeNIbHOr0 aHaNn3a;

pot

cpenHun pesynbTaT aHan3a Mo BCeM JaHHbIM;
n = 20)

N |- |lyncno aHannsos (

1.14.3. [nAa oOueHKM nNpaBWIbHOCTU MNpPOBefeHUAa eOUHUYHOro ornpeaesieHus



:2)

NCMNONIb3YKOT pacxXxoXaeHne mexxagy nByms [n napasuiejibHbIM ornpeaeneHnamm

[Rmax ) npwv 0oBepuTesibHOW BEPOATHOCTU 95%, KOTOpOE BbIYUCAAT No hopMye
25
Rma}{ =—== 1:4Sn | (6)
7/n
S R

3HayvyeHnsa ~n n "*max ona COOTBETCTBYHOLWEro MeTtoga 3aBUCAT OT MacCoOBOW 00U
onpependemMoro 3/21leMeHTa W YyCTaHaB/AMBaTCA O depeHUnpoBaHHO ON4
KOHKpPEeTHOro nHTepBaJsia ero cogep»xaHus.

Mpn NnonafaHnn pe3ybTaToB NapasyiesibHbiX onpeaeneHnin B CMeXHble NHTepBasbl

colep)XaHus onpenenssieMoro 3J1eMeHTa Rimax ONS OAHHOrO aHanM3a NPUHUMAtOT
KaK cpegHee apudmMeTnyeckoe 3HavYeHne BesINYUH PACXOXKAEHWUN, YCTaHOBNEHHbIX
ONS 9TUX UHTEpPBAJIOB.

1.15. B cnyyvae, ecnam cooTBeTcTBYOWwen HTL yCcTaHOBAEHO npefesibHOe 3HavYeHue
ONs onpenensieMoro 3JieMeHTa, a NoJly4YeHHbIN pe3ysibTaT aHann3a OoT/in4aeTcsa oT
3TOro npenenbHoro 3Ha4eHUss MeHee 4YeM Ha BeJsINYUHY OWKUBKM NMOBTOPAEMOCTH,
crnefyeT Mpou3BecTU MOBTOPHbIM aHa/lM3 He MeHee 4eM U3 Tpex HaBeCoK. 3a
OKOHYaTEesIbHbIN  pe3ynbTaT MNPUHMMAIOT CcpeaHee apudmMeTnyeckoe 3ITUX
onpeneneHun.

Ecnn npepenbHoe 3HayeHWe YCTAHOBAEHO A/ CYMMbl 3JIEMEHTOB, TO OT/AM4ue
NoJIy4eHHOro pesyfnbTaTa OonpeaeneHns 3TON CyMMbl OT MPenesibHOro 3HayeHus
OLEHMBAOT N0 CymMMe owmnboK MOBTOPAEMOCTU, YCTAHOBJIEHHbIX ANS 3JIEMEHTOB,
YMHO>XEHHbIX Ha COOTBETCTBYIOLLLYIO AOJ110 3JIEMEHTOB B NMOJIy4EHHO CyMMe.

1.16. MNMpwn TekyweM KOHTPOJIe MaTepurasioB NPOMN3BOLCTBA LLleMeHTa A0NyCKaeTCs He
BbINOJ/IHATL MapafiefibHbIX onpeaesieHnn ONS Ka>KAoro aHanusa. B 3Tom cnyvae
ONs KOHTPONSA MOrpewHoCT aHanm3a napanfenibHble onpegeneHna (M3 AByxX
HaBECOK) csieayeT BbINOJIHATL He MeHee YeM ana 10% aHanm3npyembix npob.

1.17. Tpn npuMeHeHUn @PU3NKO-XUMUYECKNX MEeTOoOO0B aHa/m3a, Hanpumep,
(hOTO31EeKTPOKOJIOPUMETPUYECKOT O, CreKTpoPoTOMEeTPUYECKOoro, aTOMHO-
3MUCCUOHHOIr0, aToMHo-abcopbumoHHOro wn gp., TpebywwWwmx MNOCTPOEHNS
rpagympoBOYHbIX FpahuKoB, rpaukm CTPOAT B NPAMOYroJibHbIX KOOpAMHaTax. Ha
ocun abcuymcc oTKNagblBalOT Maccy onpeaensaemMoro asiemMeHTa (r, Mr) nam MaccoByto
nono (%), a Ha ocu opOouHAT - COOTBETCTBYIOLIMWA aHaJIMTUYECKUA CUTHa
(onTmMyeckyto NMNJIOTHOCTb, CUJTY TOKa U Ap.).

Ona noctpoeHnsa rpadgpumkos wucnonesywT CO mnm OCO cocTaBa BewecTB U
MaTepuanoB, N3 KOTOPbIX FOTOBAT rpagynmpoBo4YHble pacTBopbl. Cnocob u ycnosus
MOCTPOEHNSA rpadMKoOB YKa3aHbl B COOTBETCTBYOLWMX pa3aenax CtaHaapTa.

FpahukK CTPOAT HE MeHee 4YeM MO MNATU TOo4YKaM, MOJIYYEHHbIM NepeBefeHNeEM B
pacTBOP pa3/iNyalWMXCca Mo MacCe HaBeCOK CTaHAapTHoro obpasua. Toukwu
pPaBHOMEPHO pacnpegensaT N0 AManas3oHy WU3MepeHun. MUHUMaNbHYIO W
MaKCUMasibHYl0 HaBECKW pacCyYMTbIBAlOT TakuMm obpa3oM, 4Tobbl obecneynTb BecCb
HeobXxoOUMbIN aOnanasoH Wu3MepeHunn. Kaxayl TOo4YKy HaxoAsT KakK cpenHee
apudmMeTnyecKoe 3HaYeHNUe He MeHee YeM Tpex MapassiesibHbiX onpeaeneHnn. He
AOMNyCKaeTCs CTPOUTb rpagynpoBOYHbIA rpaddnk MeToaoM 3KCTPanonsumn.



MpyM MCNONb30BaHUM aJMKBOTHbLIX YacTe MaCCOBYH [OJI0 3JIEMEHTa (X5) B
NPOLEHTAaX BbIYMCAAKT No hopMye

m, -\
Xy = ! 100 (7)
m-\/, -1000 ’
;ﬁe -lMacca HaBeckun obpa3sua, Mr;
m |Macca 3nemeHTa B aJIMKBOTHOW 4YacTW pacTBopa, oOnpefesieHHas mno
1 rpagynpoBOYHOMY rpaduky, Mr;
\ -lobLwmin obbem ncxogHoro pacTeopa, Kyb.cm;
V -lanMKBOTHasA 4YaCcTb NCXOLHOr0 pacTeopa, Kyb.cm.
1

1.18. lpwn BbINONHEHNA aHaNM3a HaBeCKYy aHanam3npyemown npobbi, pa3BedeHne u
aJINKBOTHbIE 4YaCTW MPUHUMAOT TaKUMU e, KaK MpPU WU3roToBJIEHNN OCHOBHOIO
rpagyvpoBOYHOro pacTeopa.

B cnyvyae HeobxoaAnMoCT N3MEHEHMS HAaBECKW, pa3BedeHNs NN aJIMKBOTHOM YacTu
MO CPaBHEHUIO C YCNOBUSIMU MPUrOTOBJIEHUA OCHOBHOIMO rpPagynpoOBOYHOrO

pacTBOpa MacCOBYIO LOJIO 3/IeMeHTa ()"(‘3 ) B MpOUEHTax BbIYUCAAOT Mo hopmyne

X

Xy = (8
i 1
K, K, K,
roe y 0.
X |- MaccoBas 0014 3/ieMeHTa, HangeHHasa Nno rpafymposoyYHoMy rpaduky, %;
K, _|oTHOLIeHNe HaBeckn aHaausupyemoro obpasua K HaBeCke OCHOBHOMO

rpagyvupoBOYHOr0 PacTBOPa;
K OTHOLLUEHWEe pa3BefeHUss OCHOBHOrO rpPafdyMpoOBOYHOIrO pacTBopa K
2| “|pa3BeneHuto aHaM3MpPYyEMOro pacTBopa;

K. | |OTHOWEHNe annKBOTHOW 4acTW aHaNN3MPYEMOro pacTBopa K asNkBOTHOM
3| "lyacTn ocHOBHOro rpafyMpPOBOYHOro PacTBOpa.

Mpu NpsamMomM (HOTOKOJIOPUMETPNYECKOM aHasin3e BBOLAT MOMNpPaBKy Ha U3MEHeHue
YyC/I0BU (POTOMETPUPOBAHNSA MO CPABHEHMUIO C YCJIOBUAMU TpagynpoBkn. s 3Toro
OOHOBPEMEHHO C aHanm3nmpyembiM o06pa3uoM K3MepAT ONTUYECKYI0 MNJOTHOCTb
BHOBb MPUrOTOBJIEHHON0 OKpPALUEHHOro rpafyMpoBOYHOro pacTeBopa. M3mepeHwue
ONTUYECKOW MJIOTHOCTU pacTBOpa BbIMOJHAKT C norpewHocTbio He 6onee 0,002.
NMonpaBKy BHOCAT C O6paTHbIM 3HaKOM, TO €CTb, eC/M onTu4eckas MNJOTHOCTb
rpagynmpoBOYHOro pacTBopa yBesin4uiacb Ha HECKOJIbKO eAVHNL, TO 3TO 3Ha4YeHue
OTHUMAIT OT ONTUYECKOW MJIOTHOCTU aHaM3NPYyeMoOro pacteBopa M HaobopoT.
Mocne BBepeHWA MNOMpPaBKWM HaxoO4AT MO rpaPuky WMCKOMYK MacCcCOBYK [0JIH0
3/IeMeHTa.

1.19. Mpwu m™maccosonm paboTe, ecnn wuMeeTCs JIMHENHAs 3aBUCUMOCTb Mexnay

NWCKOMOW MacCCOBOW [0J1Ien 3neMeHTa X3 N COOTBETCTBYWOLWMUM aHaIUTUYECKUM
CUrHanoM (ONTUYECKOW MJIOTHOCTbLIO pacTBoOpa, MHTEHCUBHOCTbLIO U3JTyHEHUS, CUIOWN
TOKa U T. N.), peKOMeHAYyeTCHA COCTaBNATb KanmbpoBo4YHOE ypaBHeEHME



Xy =C+b(Yy -Y), (9)

roe C n cooTBEeTCTBEHHO MacCcCcoBasd O0JiA ornpenesdeMmoro aJjieMmeHTa B OCHOBHOM

A rpagynpoBo4YHOM pacTBope (obpa3ue) n ero aHaIMTUYECKUN CUrHan;
v -l@aHaNUTUYECKNI CUrHaN aHaIN3NPYEMOro 3/1IEMEHTA;
3
Yyrn1oBoM KO3(ppuuUMEHT rpagynpoBOYHON NPAMON UAN KannBPOBOYHbIN
_|hakTOp, 3HavYeHWe KOTOPOro, y4uTbiBas OJIN30CTb KaMBPOBOYHOIO
b YPaABHEHUS K YPaBHEHUIO MaTeEMATUYECKON perpeccumun, BbIYUCAAKT Mo
bopmMynam:
n —
> % -XJ
b= | , (10)
> (Y -Y]
i=1
roe
X, COOTBETCTBEHHO MaccoBasd [f0N9 ONpenessdseMoro 3/eMeHTa B i-M
v " “IrpanyvpoBoyHoM pacTBope (0bpa3Lie) U ero aHaAUTUYECKU CUrHan;
i
X COOTBETCTBEHHO cCpefHune apudpMeTnHeckme 3Ha4YeHUs MacCoBbIX A0Jen
— -lonpenenseMoro sneMeHTa B N-M  psagy rpagaympoBOYHbIX pPacTBOPOB
Y (06bpa3uoB) N NX aHAIMTUNYECKNUX CUFHANOB
nnm
o]
b=—X, (11)
Gy
r y
A€ 1 lcooTBeTcTBEHHO cpefHne KBagpaTudeckme OTKJIOHEHNS MAaCCOBbIX O0N€eR n
Y% n|-laHannTUYEeCKNX CUrHANOB B WCMOJNIb30BAaHHOM PSAY FpadyvpOBOYHbIX
G, pacTBopoB (0bpa3uoB).

MpaBUNbHOCTb COCTaBJIeHUS (NMHEeNHoCTb) KambpoBOYHOI O ypaBHEHUS
NnPOBEpPSAOT, MOACTaBAAS B HEro W3MEepeHHble aHaJIMTU4YeCKne CUrHanbl,
MoJly4eHHble Ha rPadymMpoBOYHbLIX pacTBopax (obpa3uax).

1.20. OAna ypobcTBa pacyeToB MO rpagympoBOYHbIM rpadPukam UM Ha OCHOBaAHUM
OaHHbIX, MOJIy4EeHHbIX n3 KasIMBbpoBOYHbIX ypaBHEHUN, COCTaBAAT
cooTBeTCTBYOWME Tabnuuybl.

1.21. Mpn wncnonb3oBaHUM HOTOKOJIOPUMETPUYECKOro MeToha aHaau3sa nAng
onpefesieHNss BbICOKMX KOHUEHTpauun 31eMeHTa C LUeslblo  YMeHblUeHns
MOrpeLwwHOCTU aHainsa npoBoaoAaT anddepeHumanbHoe (PoTOKOIOpUMEeTpUpOBaHue,
OCHOBaHHOE Ha W3MepeHUM ONTUYECKOM MJIOTHOCTU aHaM3MpyemMoro pacTBopa
OTHOCUTE/NIbHO ONTUYEeCKOW MAOTHOCTM pacTBopa CTaHgapTHoro obpasuya c
M3BECTHON KOHLeHTpaLnen onpenensaemMoro s7ieMeHTa.

ObsA3aTeslbHbIM yCcq10BUEM 3TOro MeToda ABJIAETCA WNCMOJIb30BaHMNE PaBHOLUEHHbLIX



KIOBET, 4TO MNPOBEPAKT TMOJIy4HeHNEM OOVHAKOBOW OMTUYECKOW MNJOTHOCTU npum
n3mMepeHmm ooHOro N Toro Ke oKpaeHHOro pacTteopa B obeunx KoBeTax.

1.22. MaccoBaa ponga onpenendaeMoro 3/leMeHTa He [O0JIXKHa OoT/nm4yatbCa OoT
MacCCoOBOW [0JIN 3TOM0 »>Xe 3JlIeMeHTa B OCHOBHOM pacTBoOpe nNpu MNpsAMoOM
doTomeTpupoBaHum bonee 4em B 1,5 pasa, a npn andpdepeHunansHoOM - bonee 4yem
B 1,2 pa3a. lpn HapylweHUn 3TOro yCJIOBUA MEHAT HaBeCKy, pa3BefeHue nnu
A/IMKBOTHYIO YaCTb aHaIM3NpyeMoro uam ctaHgapTtHoro obpasua.

1.23. NpoBepKy rpafynpoBOYHbIX rpacmnkoB Mo cTaHgapTHbIM obpa3uam NpoBoaAT
nepuoonyeckn, He pexe OAHOro pasa B MoNyroave, a TakXe Mocsie Ka)kAoro
PEMOHTa UCMOJIb3yeMbIX NPNOBOpPOB.

1.24. Tllpn BbINONHEHUM aHaJIn3a pPEKOMeHAyeTCda MnapasjuieslbHO MNpPoBOAUTbL
XOJIOCTOWM ONbIT A5 y4eTa 3arpa3HeHnn peakTMBoB, ANCTUIINPOBAHHOW BOAbI U AP.

1.25. [Ona ocywecTBNeHUSs TeKylero KOHTPoJas MNpou3BOACTBA LEMeHTa
OOonyckaeTcss rMpUMEHeHne  peHTreHoCneKTpasibHOro MeTtoga onpenesieHuns
3/1EMEHTOB, NPMBEAEHHOr0 B npuioxeHun 3. Mpu 3ToM owmnbka NOBTOPSAEMOCTU ”
pacxoXheHne Mexnay pesysibTaTaMu napasiefibHbiX onpenesieHnn He OO0JDKHbI
npesBbIlaTb 3HAYEHUW, YCTAHOBJIEHHbLIX B CTaHZapTe AN COOTBETCTBYOLLMX
3/1IeMeHTOB. ATTeCTOBaHHble 3Ha4YeHWUs MaccoBbiX posien 3nemeHToB B COIl,
NCNOoJIb3yeMbIX A7 MNOCTPOEHUS rpafgyupoBOYHOro rpaduka, paccyMTbiBalOT Ha
OCHOBaHUN OaHHbIX MeXnabopaTopHOM aTTecTauumn, BbinosHEHHON nabopaTopuen
npeanpuaTma n ronoBHom (basoBon) opraHusaynen no CtaHgapTU3aumn.

2. TpeboBaHnsa be3onacHOCTU

2.1. labopaTopHbIe NMOMELLEHNS, B KOTOPbIX BbIMOJIHAT paboTbl N0 onpeneneHunto
XUMUYEeCKOro CoCcTaBa LUeMeHTa U MaTepunasioB LLeMeHTHOro Npon3BoACTBa, AOJIXKHbI
ObITb 060pYyAOBaHbl BEHTUAAUNOHHBbIMK cuctemamm no NOCT 12.4.021.

2.2. Mpwn akcnayaTaynum 3NeKTPOYyCTAaHOBOK U 3/1eKTponpubopoB, NCNOJb3yEMbIX B
npouecce aHannsa, A0JIKHbI BbIMOJHATLCA NpaBuna anekTpobesonacHocTn no NOCT
12.1.019.

2.3. Mpwn paboTe Cc KUCNOTaMn U LWeso4amMm O0JDKHbI ObITb cobnoaeHbl npasuna
6e3onacHOCTN, AEeNCTBYOLWNE B XMMNYECKNX NnabopaTopusx.

2.4. Mpwn 3kcnayaTauum yCTaHOBOK C WMOHU3UPYIOLWMUMN NUCTOYHUKAMU WU3NYyYEHUS
(peHTreHocnekTpasibHaa annapaTypa) cnenyeT pyKoBoACTBOBaTbCA TpeboBaHUAMN
HOpPM pagunaunoHHonm ©ezonacHocTu HPB-76/87 W OCHOBHbIMM CaHUTAPHLIMU
npasunamm OCI1-72/87.

2.5. Mpu pabote C ropwYMMM U” B3PbIBOOMACHbIMU BeELIECTBAMU OO0JIKHbI
cobnopgaTbcsa TpeboBaHna beszonacHocTu B cooTBeTcTBUMKM ¢ TOCT 12.1.010.

2.6. MNpwn paboTe c rasoBbiIMM ycCTaHOBKamMum pykosoacTBytoTca MOCT 12.2.008 un
rnpasuaamm b6e3onacHoCTHN B ra3oBoM X0351CTBe, yTBEepPXXAEHHbLIMWU
focroptexHan3opom CCCP.

2.7. Mpwn paboTe c BpegHbIMU U AA0BUTLIMU BelecTBaMn HeobxoanMo NPUMEHSATb
cpenctea 3awmtbl no [OCT 12.4.004, wHomBumOyasbHble cCpencTeBa 3allUThI
(pecnupaTtopbl Nno FTOCT 12.4.011 wnnm TOCT 12.4.028, pe3nHOBble MNepyaTKU Mo



FOCT 12.4.103, ogexnay no NOCT 27654 n TOCT 29058).

3. OnpepeneHne Bnaru

3.1. OwunbkKa NoBTOPSAEMOCTU U PACXOXKLAEHUA MeXAY pe3ySibTaTaMu rnapanaesibHbIX
onpepneneHNn He [OJHKHbl npeBblwaTb cooTBeTcTBeHHO *0,07 m 0,10% npwu
Maccoson gose Bnaru o 1,0%; +£0,10 un 0,15% npwn 6osee BbICOKON MacCoOBOW Aose
BJ1Aru.

3.2. [paBuMeTpmnyecKknn MmeTon

3.2.1. Cpencrtea aHanmsa

Becbl nabopaTopHble 0bLero Ha3Ha4YeHus.
LLUKad cywnibHbIN.

3.2.2. NpoBeneHne aHanmnsa

HaBecky npobbl Macconm 1 r nomMewarwT B MNpenBapuTesibHO BbICYLIEHHbIM A0
MOCTOAHHOM MaccChbl BIOKC, CTaBAT B CYLUW/IbHbLIA WKag HarpeTbin OO TeMrnepaTypsbl
(110x£5)°C, cywat 1,5-2 4. BblHMMaOT M3 CyWWUNbHOro wkadga, oxja>kaakwT B
3KCMKaTope 1 B3BewwuBatloT. lNepen B3BelWMBaAHNEM KPbIWKY 6lOKCa NMPMOTKpPbIBAOT
n BbICTPO 3aKpbIBaOT. BbiCylunBaHMe, oxna>xgeHve n B3BelunBaHMe NOBTOPSAT 40
Tex nop, Nnoka pasHuua Mexay ABYyMS nocsefyrlwmMMn B3BewmnBaHuamMmm byneT He
bonee 0,0004 r. Ecam npu MOBTOPHOM BbICYLUMBAHUM MacCa HaBECKW YBENNYUTCH,
TO OJ19 pacyeTa NPUMEHSAIT Maccy, NpeaLlecTBYIOLYO ee yBesIn4YeHuIo.

Mpoby rnmnca v rMNcoranHO3eMUCTOro LeMeHTa cywaT npu TemnepaTtype 50-60
rpaa.C.

3.2.3. ObpaboTKka pe3ynbTaToB

MaccoByto Lot Bnaru (X) B MPOLLEHTaX BbIYUCASAIOT No hopmye
m, —ms- |- 100
My
roe M -IMacca HaBecku c 6IOKCOM [0 CYWKW, T;
m - |Macca HaBecku c 6IOKCOM NocCsie CYLIKN, T;
my -lMacca HaBecKu Npobwl, T.

4. OnpepeneHne noTepm MaccChbl Npu NpoKaJinBaHUN

4.1. OwmnbKa NMOBTOPAEMOCTUN N PaCXoXXOeHNEe MexXAyY pe3dy/ibTaTaMu napaniesbHblX
ornpeneneHnn He OOJIKHbI NpeBbiWwaTb cooTBeTCTBEHHO 0,07 1 0,10% npwu notepe
MaccCbl NMpu nNpokannmBaHum ao 1% (Ho He meHee 0,5%); £0,15 n 0,20% npun 6onee
BbICOKOW MOoTepe MaccChl Npu NpokaamBaHmm (Ho He bonee 45%).

4.2.l paBuMeTpUYeCKNn MeToL



4.2.1. Cpencrtsa aHa/in3a

Becbl nabopaTopHble 0bLero HasHa4yeHus.
Me4yb MydenbHag.

4.2.2. lNpoBeneHne aHannsa

HaBecky npobbl maccom 1 r, BbiCylleHHY npu TemnepaTtype 105 - 115 rpaa.C,
noMeLwlarT B MNpeaBapuTesibHO MPOKaNEHHbIA WU B3BELUEHHbIA MJATUHOBLIA WUN
hapdopoBbIN TUrESIb N HarpeeBakT B MydesibHOW neyun, rae sblgep>xmnsatoT 30 MUH
npu TemMmnepatype 950-1000 rpan.C, 3aTteM oxJaXXhakwwT B 3SKCUKATOpe WU
B3BeLwunBatoT. [MpoKannBaHue NOBTOPAT NpPU TOW »Xe TemnepaType A0 MoJyvyeHus
MOCTOAHHON MacChl.

Mpn onpepeneHMM noTepu MacChbl MPWU MpPOKaJIMBaHUM LWJIAKOMNOPT/aHALEMEHTa,
Laka, 30/bl HAaBECKY aHaan3upyemon npobbl BblAEPXKMBAOT B My esibHON neyn
npu temnepaTtype 950-1000 rpan.C B Te4eHue 1-2 MUH 1 NpoKaJiMBaHME NOBTOPSAIOT
00 NMosy4YeHns MUHUMAJIbHOro 3HAa4Y€HNA MacChl.

B  MaTepumanax, copepXawux  opraHumyeckme  coeguHeHUs, a  Takxe
KpUCTasIM3auMoHHYI0O BOAYy, onpenesieHne noTepu MacCbl Npu MpoKasMBaHUU
Ha4yuHatoT nNpn TemnepaTtype 400-500°C, npokanuneasa Npoby [0 NOCTOAHHOW MacChl.

4.2.3. ObpaboTka pe3ynbLTaToB

MoTepto MacChbl MPU NPOKaMBaHNN D{ ﬂ-ﬂ-ﬂ) B MPOLEHTaX BblYMCAT No hopMyie

m, —m- |- 100
xn.n.n _ ( 1 2) , (1 3)
m
roe M| -lMacca HaBeCKWu C TUrNeM 00 NMPOKaINBaHWUS, T;
M3 | -|lMacca HaBeCcKW C TUraeM nocsie NPoKaanBaHus, r;
m -IMacca HaBeCKMWu, T.

5. OnpepgesieHne HepacTBOPUMOro ocTaTKa

5.1. Ownbka NOBTOPAEMOCTUN N pacXxoXXeHne Mexay pesysibTaTaMu napannesbHbiX
ornpeneneHnn He OoJKHbI NpeBbIlWaTb cooTBeTCTBEHHO £0,05 1 0,06%.

5.2. paBUMeTpUYECKNn MeTonq

5.2.1. Cpencrtea aHanmsa

Becbl nabopaTopHble 0buero Ha3Ha4YeHus.
Me4yb MyenbHas.

Kncnota conaHasa no NOCT 3118 m pacTteop 1:9.
Kncnota prtopucrtosogoponHas no NOCT 10484.

Kncnota cepHasa no NOCT 4204.



HaTtpun yrnekmcnbin no FOCT 83, pacTBOp MaccoBOM KoHUeHTpaumnen 50 r/ky6.am.
Ffmapokcua HaTpuma no FOCT 4328, pacTBOp MacCOBOW KOHUeHTpauuen 10 r/ky6.gm.

AMMOHMM a30THOKUCAbIN no FTOCT 22867, pacTBOP MacCOBOMN KOHUeHTpauuen 20
r/ky6.oMm.

AMMOHMM xnopucTtbin no FOCT 3773, pacTBOp MaccoBOW KoHuUeHTpauunen 20
r/ky6.oMm.

CnupT 3TNNOBLIN PEKTUDOUKOBAHHbLIN TexHU4Yecknin no NOCT 18300.

NHOMKATOP MEeTU/I0BbLIN KPaCHbLIN, CMUPTOBLIN PAacCTBOP MAaCCOBOW KOHUEHTpauunen 2
r/ky6.am, rotoaTt no NOCT 4919.2.

Cepebpo a3oTHokucnoe no NOCT 1277, pacTBOP MacCOBOW KOHUeHTpauuen 10
r/ky6.oMm.

KucnoTta a3oTHada no NOCT 4461.
5.2.2. [lpoBefeHne aHannsa

HaBecCcKy KJMHKepa Win uemMeHTa Maccon 1 r nomewarT B CTakaH BMeCTUMOCTbIO
150 ky6.cM, npmbaBnaT npu nomewmsaHmm 25 Kyb.cm Boabl n 5 Kyb.cm consiHom
KUCNOTbl. HaBeCKy TwaTesIbHO pacTUPAT NMJIOCKNUM KOHLOM CTEKJIAHHOW MaJIovKn U
nosoaAT obbem pacTtBopa Bogon [0 50 kyb.cM, HakpblBalOT CTakaH YacOBbIM
CTEKJIOM, NOMeLLaloT Ha KMUMALWYO BOASHYO BaHo 1 BblAEpXUBAOT Ha Hen 15 MuH.
3aTeM XNOKOCTb PUIbTPYIOT Yepe3 punbTp "6enas neHTa" n NPoMbIBalOT OCTATOK
ropsadyen sogon TemnepaTtypon 60-70 rpan.C OO0 MCYE3HOBEHUS peakuMnh Ha MOH
xnopa (npoba pacTBOPOM a30THOKUCIOro cepebpa, NOOKUC/IEHHOrO0 a30THOWN
kucnoton). OcCTaTok BMecTe C (PUILTPOM MNEPEeHOCAT B CTakaH, B KOTOPOM
MPOBOAMJIOCH Pa3J/IOKEHNE HaBeCKW, U nNpuaueatloT npu noMewmsaHum 30 Kyb.cm
pacTBOpa Yrn1eKncsioro HaTtpus, Harpetoro o temnepatypsbl 80-90 rpaa.C.

CTakaH HaKpblBalOT CTEKJIOM W HarpeBalwT Ha 3J1eKTpPUYeCKon nMJAnUTKe Ha
acbectoBonm ceTke 15 MuH npu Temnepatype, 6AM3Kon K KuneHuwo. XKNOKOCTb
GunbTpyoT Yepe3 ABOMHON punbTp "Oenas neHta", oCcTaTOK NMPoMbIBalOT 5-6 pas
ropsdyenm sogon Temnepatyponm 60-70 rpapn.C, 3ateMm cmaudmeatoT 10-12 kannsmu
pacTBoOpa CONSAHON KUCNOTbl U CHOBA NMPOMbIBAOT A0 NCHE3HOBEHUS peakunn Ha NOH
xJiopa.

OcTaToK nocse oTAeNeHUsA CONSAHOKUCOro gunbTpata MoxeT ObiTb 0bpaboTaH
BMeCTO yrnekucnoro Hatpmsa 100 ky6.cM ropsyero pactBopa rmapokcmaa HaTpus
npu Temnepatype 6/N3KON K TOYKe KUMeHUs B TeyeHume 15 MuH. 3aTeM pacTBop
HENTPANU3YIOT COJIAHOW KUCJIOTON MO WHAWKATOPY METWI0BOMY KpaCHOMY W
nobaBnsaT 4-5 Kanesnb TON XXe KUCNO0Tbl. PUNAbTPYIOT U NMPOMbIBAOT ocTaToK 10-12
pa3 ropsa4mMm pacTBOPOM a30THOKWUCIIONO UJIN XJIOPUCTOr0O aMMOHUS.

Nocne 3TOro oCTtaTok C (puaAbTPOM MNoMewarT B MIATUHOBLIA UK (HapdOpPOBbLIN
TUresib U NPOKaanBalT B MydesibHOW ne4vu npu TemnepaTtype 950-1000 rpan.C oo
MOCTOAHHON MacChl.

NMpuMmevaHuna:

1. Mpwn maccoBon gone B LeMeHTe HepacTBOPUMOro octaTka Bbiwe 0,4%, a Takxe
npu aHanuse bapuncogepxalwiero nopTiaaHALEMEHTa HeobX0OMMO NPOBEPUTL €ro



Ha YNCTOTY OTFOHKOW C (PTOPUCTOBOAOPOLHON KMCOTOM No n. 6.3.3. 3a 3Ha4vyeHue
HepacTBOPUMOro ocTaTka npu 3ToM bepeTcs MaccoBas [0 OTOFHaHHONO oKCcupaa
KpeMHuA. Ecnm npoBepka Ha YNCTOTY HEPaCTBOPUMOro oCTaTKa He NMpon3BoAniach,
TO NOJZIYHYEHHOEe 3Ha4YeHne YMHOXatoT Ha KoadhdunumeHT 0,7.

2. ConaHokucnbin (hunbTpaT nocne oTaeNneHns HepacTBOPUMOro oCTaTKa MOXKeT
ObITb NCMOSIB30BaH 14 onpeaeneHna B HeM okcuga cepsl (V1) no pasg. 11.

5.2.3. ObpaboTka pe3ynbTaToB

MaccoByio [0J110 HepacTBOPMMOro OCTaTKa [KH-D-) B MpoueHTax BbIYUCAAT Mo
hbopmyne

m, —m, - 100
Ko = I: : 1) 1 (14)
m
roe M1 | -|Macca nycToro Turns, r;
M3| -|Macca TUrAA € NPOKasieHHbIM OCaKOM, T;

M | - (macca HaBeCckn Npobbl, T.

6. OnpeneneHne okcnaoa KpemMHum4

6.1. Ownbka NOBTOPSAEMOCTUN N PAaCXOXKAEHME MEXAY pe3y/ibTaTaMn NapainesibHbIX
ornpeneneHnii He JOJKHbI NMPeBbIWaTb 3HAYEHUI, YKa3aHHbIX B Tabn. 1.

Tabnnua 1
%

MaccoBasa gonsa okcuga s, R

KpeMHuns max

o 1 BktoM. +0,02/0,03
Cs.1lpo5" +0,10(0,15
"5"18" +0,15/0,25

"18" 25" +0,20(0,30
"25"40" +0,30(/0,40

40" 70" +0,35/0,50

"70" 85" +0,45/0,60

" 85 +0,60(0,80

6.2. [paBUMETPMYECKNI METO NPU MacCOBOW fos1e oKcuaa kpeMHus bonee 90%

MeToZ OCHOBaH Ha pPa3n0XXeHU HaBeCckn Npobbl hTOPNCTOBOAOPOAHON KNCIOTON 1
rPaBMMETPUYECKOM OMNpefesieHUN OKCUAA KPEMHUS MO Pa3HOCTM MacC HaBeCKMU
npobbl N oCTaTKa Nocsie yaaneHna gTopuaa KpemMmHus.

6.2.1. CpenctBa aHanmsa
Becbl nabopaTopHble 0bLero HasHa4yeHus.

Meyb MydenbHag.



KucnoTta asoTtHasa no NOCT 4461.

Kncnota prtopuctosogoponHasa no NOCT 10484.
Kncnota cepHasa no NOCT 4204.

Kucnota conaHasa no NOCT 3118.

Cmecb onda cnnasneHusa no n 6.4.1.

6.2.2. [lpoBeneHne aHan3a

HaBecky npobbl maccom 0,5 r momewaoT B NAAaTUHOBbLIA TUresb, AOBEAEHHbIN A0
NOCTOSAHHOM MacChbl, CMayMBaloT BoAon, NpmnbasnaT 10 Kanesib CEPHON KUCOTHI,
10 ky6.cM (pTOPNCTOBOOOPOAHON KUCOThl N MOMeLlaloT Ha necdaHyto 6aHl nan
NIEKTPOMINTKY CO cnabbiM HarpeBoM. BbinapuBaloT cogepxumoe TUrns no
BJIaXKHbIX cosien, 3aTeM gobasnsaoT ewe 5 Ky6.cM hTOPMCTOBOLOPOAHON KUCNOThI U
BbIMApuBalOT JOCYyXa A0 MOJIHOIMO yaasieHUs NapoB CEPHOW KNC/IOThI. 3aTeM OCTaTOK
npokanueBaloT B MydenbHon ne4dm npu Temnepatype 900-1000 rpan.C B TevyeHue
10-15 wMuH, oxnaxpakwT B 3KCUKaTope W B3BewwuBalT. [lpokannBaHne n
B3BeLlMBaHME MOBTOPSAOT A0 NOCTOAHHOM MacCChl.

OcTaToK B TUrae MUCNOsb3YyT NPU CUCTEMATUYECKOM aHam3e Onsa onpeneneHus
OKCUAOOB KasabUWs, MarHus, »kenesa n aJiloMnHus. [1ng 3Toro octaToK CrnJiaBastoT Mo
n 6.4.2.1 co cMecbio A5 CniaBsieHNa U PacTBOPSAIOT B pacTBOpPE CONSAHOW KUC/OThI
1:3. Mpun HeobxogumocTn nocraenywolWero onpeaeneHns okcupga cepbl Ons
pPa3/10>)KeEHNS HaBeCKN Npobbl BMECTO CEPHOM UCMNOJIb3YIOT a30THYIO KMCOTY.

6.2.3. ObpaboTKa pe3ynbLTaToB

X
MaccoByI0 4,00 OKCUa KPEMHUS [ Si02 ) B MPOLEHTaX BbIYUCAAIOT MO hopMye

my —m
Xso, = M="2) 00-X,,,,, (15

roe M, |- |macca Tnrns c HaBeckow Npob.l, T;

M |- [Macca Turns c MPOKaJlEHHbLIM OCTATKOM, T,

M |- |Macca HaBecku Npobsl, T.

6.3. paBnMeTpMYECKNN MeTo 4 NPU MacCOBOW A0J1e OKCuaa KpeMHus o 90%

MeToL OCHOBaH Ha Koarynsuuu »KesaTUHOM KPEMHEKWUCIOThl, BblAeNMBLUENCSA Npu
pPa3lI0XKeHUN aHaNM3npyemom npobbl KOHLEHTPUPOBAHHOM CONITHOM KUCOTOW MNpw
HarpesaHun, cnocobcTByoweM ObICTPOMY KOJMYECTBEHHOMY nMepeBoady ee B
HepacTBOPUMOE COCTOSHME, MocsiefyueM MpoKaanBaHUN BblOE/IEHHOr0 OcCafkKa
npu TemnepaTtype 1000 rpan.C n HaxoXXAEeHUM MacCOBOM L0JIM OKCUAA KPEMHUSA MO
N3MEHEHMI0 MacCChbl BblAesIeHHOro ocaaka.

6.3.1. CpencrtBa aHanmsa
Beckl nabopaTopHble 0bLero HasHa4yeHus.

Neyb MydenbHas.



Kucnota conaHasa no NOCT 3118.

Kncnota prtopuctosogoponHasa no NOCT 10484.
Kncnota cepHasa no NOCT 4204.

KucnoTta asoTtHasa no NOCT 4461.

XenatuH nuweson no OCT 11293, pacTBOp MaccoBow KoHueHTpaumen 10
r/ky6.o0M. 1 r xxenatuHa pacteopstoT B 100 kyb6.cm Boabl, Harpeton o 70 rpag.C,
pacTBOpP A0JIKEH OblTb CBEXXENPUrOTOBJIEHHbIM.

Hatpuin yrnekucnein no NOCT 83.

Cepebpo a3oTHokucnoe no NOCT 1277, pacTBOpP MacCOBOW KOHUeHTpauuen 10
r/ky6.am.

CmMmecb ong cnnasseHnsa no n. 6.4.1.
6.3.2. [poBeneHne aHann3a

KnnHkep, NoOpT/AaHAUEMEHT, LWAakonopTAaHALEMEHT W Apyrve MaTepuansl,
nogfatoLmecs pasioKEHUIO KUCI0TaMu, rMepeBoAAT B pacTBop obpaboTkon
CONSAHON KMCNOTOW. [Ansa 3Toro HaBecky npobbl maccom 0,5 r momewaoT B CTakKaH
BMeCcTUMOCTbio 50 Kyb.cM 1 ocTopoxHo gobasnsatioT 10 Ky6.CM CONAHON KUCNOTbI
Tak, 4Tobbl OHa CTEKJla NO CTEHKe CTaKaHa, U HaKpPbIBalOT YaCOBbIM CTEKJIOM.

ans CblpbeBON cMecw, MyuLo0/IaHOBbIX LLEMEHTOB, KNCJIbIX LLJ1aKOB,
KPpEMHMNCOOEPXKALLMX MaTepuanoB, He MNOAAANWUXCA PA3J/IOKEHUID KUCAO0TaMW,
HaBecKy npobbl maccon 0,5 r TwaTenbHO NnepemMewnBatoT B MJIATUHOBOM TUrae c
OBYKPATHbIM KOJINYECTBOM YIJIEKUCNOr0 HaTPUSa U NpeasapuTenbHo Ao obpaboTku
COJISTHOW KUCIOTON CneKalT B MydesibHOM neydn npu Temnepatype 950-1000 rpan.C
B TevyeHume 3-7- MUH. llocne oxnakgeHuma Turnsa cnek pacteopsioT 10-15 kyb.cm
CONIIHOW KWUCNOTbI, KOTOPYI MPUAMBAIOT B TuUrenb HebonbwWuMU Mopumsmu,
KOJINYECTBEHHO MNEPEHOCAT pacTBOp B CTakaH BMeCcTUMOCTbio 50 kKyb.cMm wu
HAKPbIBAOT YaCOBbIM CTEKJIOM.

He3aBucmmo oT cnocoba pa3no)KeHns HaBeCKU CTakKaH Morpy>katoT B HarpeTy Ao
TemnepaTtypbl 60-70 rpaa.C BoasHyto 6aHio u BblgepxmpatoT 10 MUH. 3aTeMm
npunbasnaT 10 Kyb6.CM XenaTuHa, SHEPIrMYHO NEPEMELLUNBAOT B Te4YeHne 1 MuH, He
BblHMMaA CTakKaH 13 BoasHon 6baHu, n HarpesatoT ewe 10 MuH. PacTBop hunbTpytoT
B Tennom Buae 4epe3 6e330/bHbIN punbTp "6enad neHTta", KOANYECTBEHHO
rnepeHocd ocafok Ha @unbTp. Ocagok npombiBaldOT Ha duabTpe 10-12 pas
HeboNbWKMN NopunAMK ropsyen sBoabl (TemnepaTtypon He Bbiwe 70 rpan.C), naBas
MOJIHOCTbIO CTEYb Ka)XAOoM nopunum n cobmpas uabTpaT B CTakaH BMECTUMOCTbIO
300 Kyb.cM nnum mepHyto Konby BMecTumocTbio 250 Ky6.cMm.

Mony4YyeHHbI PUNLTPAT MCMONL3YIOT AN Nocaenylwmx onpenesieHnn MaccoBOW
NOJIN OKCUAO0B KaNbLUs, )enesa, aJIloMUHUS 1 ap.

Ocapok ¢ UIbTPOM NEPEHOCAT BO B3BELWEHHbIN MIaTUHOBbLIA TUresb, 0301510T 6e3
BOCMJIAMEHEHUNS, NpoKaanmBatoT B MydenbHon ne4vm npu temnepatype 1000 rpan.C
[0 MOCTOSAHHOW MacChbl, OXJ1aXK4aloT B SKCMKATOPE M B3BELUMBAIOT.

MosNy4eHHbI OCaLOK KPEMHEKMUC/IOThbl MPOBEPAT Ha 4YUCTOTY. LA 3Toro ero
CMaymBaloT 2-3 KannaMmm BOLbl, MPUAMBAIOT MOL BbITAXHbIM LWKadgoMm 3-5 kanesb



cepHonM KucnoTbl, 8-10 kyb6.CM (PTOPMCTOBOAOPOAHON KUCNOTbl M OCTOPOXKHO
BbIMAapMBalOT Ha 3JIEKTPUYECKOW MANTKE [0 MpeKpaleHusa BblAeNleHUa Mapos
cepHonm KucnoTbl. CyxoMm OCTaTOK nMpoKasnBawT B MydesibHOW ne4dyn npu
TemnepaTtype 900-1000 rpan.C B TeyeHMe 3-5 MUH, OXJla)KOaloT B dKCUKATOpe U
B3BELUMBAIOT.

3aTeM OCTAaTOK cnaaBndawT no n. 6.4.2.1 co cMecCbi AN ChnJlaBAeHusa u
NMPUCOEANHAIOT K NOJIYYEHHOMY Bbille huabTpaTy.

6.3.3. ObpaboTka pe3ynbTaToB

Xe.
MaccoByto 400 OKCUAA KPEMHMIO L S'DEJ B MPOLLeHTaX BbIMUCAAIOT Mo hopMyie
(m, —m, J-100
Xsio; = - : (16)

m, Macca TUrnsa C 0CagKOM OKCMAaa KpemMHusa oo obpaboTkm kKucnotamu,
roe " e

M |- [Macca Turns c octaTtkoM nocse o6paboTkn KucnoTamu, r;

M |- |Macca HaBecku Npobsl, T.

6.4.MpaMon GOTOKONOPUMETPUHECKUIA METOL NMPN MacCOBOW [0J1e OKCMOa KpeMHUS
0o 25%

MeTon OCHOBaH Ha Pa3/iIoXKEHUM HaBeCKWU Npobbl LEeNOYHbIM MJIaBHEM, KUC/IOTHOM
pacTBOPEHUM NJ1aBa N Ha 06pa30BaHUN XKENTOro KOMMAEKCa KpeMHeMonmbaeHoOBOW
reTeponosIMKNCNOThLI C MOoC/IeAy LM ero BOCCTAaHOB/IEHMEM [0 CUHErO.

6.4.1. CpencrtBa aHanmsa

Becbl nabopaTopHble 0bLero HasHa4yeHus.
Meyb MydenbHag.

DOTO3/1IEKTPOKOJIOPUMETP KOHLEHTPALVOHHbIN.
HaTpun yrnekuncnsin no FOCT 83.

Kanun yrnekucnoin no NOCT 4221.

Kanun azoTHokucabin no FOCT 4217.

AMMOHNI a30THOKMCALIN No FTOCT 22867.

HaTtpun TeTpabopHokmcabin 10-BoaHbin no FOCT 4199, o6e3BOXEHHbIN Mpwn
TemnepaType (400x£20)°C, nnn bypa no NOCT 8429.

Cmecb pnsa cnnaBfeHus: HaTpunl  Yriaekucabli, HaTpun TeTpabopHOKUCLIN
6e3BOAHbLIN CMELINBalOT B COOTHOWEHUN 2:1 WAM HaTpUN YrAeKUCAbIN, Kanumn
yrnekucsaoln n 6e3Bo4HbIN HAaTPUN TeTPaboOpHOKUCALIA CMeLMBAOT B OTHOLUEHUN
1:1:1. na NnoONHOTbI OKNCJIEHNA HN3KOBAJIEHTHbLIX (DOPM >XKeJse3a, cepbl, MapraHua v
T.N. B CMeCb ANa cJaBneHna pekomeHayeTtcsa pobasnate 0,5% no macce
A30THOKWUCIOro Kanma uam 1% no macce a30THOKWUCAOro amMmoHus, obecne4ymsas
paBHOMEpHOE pacnpeaeneHne no BCerW Macce naaBHA BO usbexaHume nopuun



MAaTUHOBBLIX TUT1EN.

Kncnota consaHada no NOCT 3118 u pacTtsop 1:3.

KucnoTta ackopbrnHoBas nuuiesas.

Kucnota numoHHasa moHormapaT n 6essogHas no NOCT 3652.

AMMOHNIN MmonnbaeHosokucnbin no NOCT 3765, pacTBOp MacCOBOW KOHLUEHTpaLnen
50 r/ky6.4M nnu HaTpunm MmonmnbaeHosokucabin no FOCT 10931, pacTBOp MacCoOBOWM
KoHUeHTpaunen 50 r/ky6.am: 50 r MonmbaoeHOBOKMUCNOrO aMMOHUS WKW HaTpus
pactBopsatoT B 500-600 Kyb.cM BOAbI MpW HarpeBaHWW, He O0BOAS A0 KUMNEHWUS.
MonyyYeHHbIN pacTBOp PUNLTPYIOT U 4OBOAAT BoAoM A0 1 Ky6.AM. PacTBop rogeH B
TeyeHne mecsua.

HaTpuin cepHuctokucnsin no NOCT 195, 6e3B0aHbIN.
MeTon (4-meTnnammHoeHon cynbdaT) Mmapku A no FOCT 25664.

PactBop BoccTaHoBuTena 1l: B 50 kyb6.cM Bogbl pacTBopstoT 1 r ackopbuHOBOW
KUCNOTbl U 5 © JINMOHHOM KWUCAOTblI. PacTBop UAbLTPYIOT B MepHyK Konby
BMecTumocTbio 100 ky6.cMm, oonmBaloT OO METKM BOAOW M nepemewwmnBatoT. Cpok
XpaHeHna pacTteopa 4-5 cyT.

PacTBop BOCCTaHOBUTenNsa 2: nocneposaTesibHO pacTBopsAatoT B 500 kyb.cm BOAbI,
Harpeton go TemnepaTypbl 40-50 rpan.C, 12 r cepHuctokucsoro Hatpusa, 20 r
MeTos1a N 12,5 r AMMOHHOW KUCO0Tbl. PacTBOp hnnbTpyloT 1 gonameatoT Bogon Ao 1
Kyb6.0M. CpoK XxpaHeHUs pacTteopa B ByTbsIN N3 TEMHOMO CTeKNa 2-3 Heaenun.

6.4.2. [loaroToBkKa K aHanu3sy
6.4.2.1. lNpurotosneHne rpadynpoBOYHbIX PaCTBOPOB

B nnatuHoBbIe TUram nomewatoT 5 HaBecok OCO cbipbeBon cMmecnm maccom 0,05;
0,10; 0,15; 0,20; 0,25 r; mMaccoByl O0JII0 OKCUOAA KPEMHUA B HUX PaCCHUTbIBAIOT
OTHOCUTENbHO HaBecku 0,15 r, KOTopyto NMPUHNMAIOT 3a OCHOBHYIO.

K kaxxgonm Hasecke npubasnsawoT o 1,5 r cMecu pns cnnaBfieHUs, TwaTesNbHOo
rnepeMeLnBaloT 1 CNNaBAAT B TedyeHne 5 MuH npu temnepatype 900-950 rpan.C.

BpalwaTenbHbIM OBMXXEHUEM BbIHYTOro U3 Mydens TUrna pacnpenensiorT XULKUN
nJjaB pPaBHOMEPHO MO ero cteHkaMm. OxNa)K4eHHbI TUresb C 3acCTbIBLUMM MJIABOM
nomewalT B CTakaH, cogepxawunm 100 kyb.cM X0N0OHOro pacTBoOpa COJISAHOW
KWUCNIOTbI, U pacTBOpAIOT njas 6e3 HarpeBaHMA NpuU MNOCTOAHHOM NepeMeLlnBaHnN
BPYYHYIO WAM Ha MarHUTHOW Mewasike [0 MOJIHOrO ero pacTteBopeHus. lMocne
pacTBOpeHUs nMaaBoB Turam o6bmbiBalOT BOOOW, a pacTBOPbl KOJMYECTBEHHO
nepeHocAaT B MepHble KoNbbl BMecTMMOCTbo 500 Ky6.CM, [O/MBAOT OO0 METKWU
BOOOW N TLATeNbHO NepeMewnBaloT. Takue pacTBOPbl MOXXHO WCMOJIb30BaTb B
TevyeHne 2-3 MecsueB OJ18 NMOCTPOEHUSA U NOBEPKN rpafynpoBOYHbIX FPpadhuKoB Uun
KannbpoBO4YHbIX YpaBHEHU.

6.4.2.2. [locTpoeHne rpafynpoBO4HOro rpauka

B nATb MepHbIX KOoN6 BMecTUMOCTbo 100 Kyb6.cM oTbupatloT COOTBETCTBEHHO MO 5
Ky6.CM Ka)K4oro rpagyMpoBOYHOro pacteopa, A00aBnsl0T okosno 25 Kyb6.cM BOAbI,
no 5 ky6.cm pactBopa mMonmboata aMMOHUS AW HATpUs, NepeMeLwlnBaloT U gakwT



noctoaTe 10 MMH ANa NONHOTbl 0Bpa30oBaHUSA »XXeNnToro KpemHemonnbaeHoBOro
KoMmniekca. 3atem gobasnsatoT no 5 kyb.cm pacTBopa BoccTtaHoBuTensa 1 nmbo no 20
Kyb.CM pacTBopa BOCCTaHoBUTeNsa 2, pa3baBnsdioT BOAOW A0 METKWU, TLATesIbHO
nepemewnBaloT N nocne 15 MUH BbICTaMBaHMA N MOJIYHEHUSA YCTONYMBOrO CUHErO
KOMMJ1eKca Mosly4eHHble pacTBOpbI doTOMETpPUpPYIOT OTHOCUTENbHO
ANCTNNINPOBAHHOWN BOAbl, ncnosb3ys cBeTOPUNBLTPLI C MaKCUMYMOM
cBeTonponyckaHmsa npu gavHe BOJIHbI 600-750 HM  (KpacHbin) mnnm 815 HM
(MHpPaKpaCHbIN) K KIOBETY C TOJILLMHOW noraouiatouwero ceeT cjiosd 10 mm.

Mo nonyy4yeHHbIM pe3ysibTaTaM onpegeneHn onNTUYECKOW MJIOTHOCTU U U3BECTHON
KOHUEHTpauunm OKCuaa KpeMHuss B doTomMeTpupyemblx obbeMax CTpoOAT
rpagympoBOYHbIN FpaddnK UK COCTaBAAT KannMbpoBoOYHOE YpaBHEHME.

6.4.3. [NpoBeneHVe aHann3a

HaBecky npoObl, BbIOpaHHYO B 3aBUCUMOCTU OT COAEP)XAHUA OKCUAA KPEMHUSA B
cooTBeTCTBMMU C Tabn. 2, cnnasnsaoT ¢ 1,.5 r cMecn ong cnnaBfeHnsa B MNJaTUHOBOM
TUrne, HAKPbITOM KPbILWKON, B MydenbHon neyn npu temnepatype 900-950 rpan.C
B Te4yeHue 5 MuH. MNnaB pacnpenensdaioT No CTeHKaM TUMI4, Bpalasa ero wunuamu.
OCTbIBWLUMA TUresb CO CNJIaBOM OMYyCKalT B CTakaH BMecTUMOCTbio 150 kyb6.cm, B
KOTOpPbIN B 3aBUCMMOCTM OT Nocjsienyowero pa3segeHns npenBaputTesibHO HaAaAUTO
40; 50 nnm 100 Ky6 cM xX0/104HOr0 pacTBOpPa CONAHOM KNCAOThI 1:3.

Tabnnua 2
MaccoBas 4ons okcuaa Macca O6beM aIMKBOTHOM Pa3sBeneHue,

KpeMHus, % HaBeCKW, r 4acTun, Kyb6.cm Ky6.cm
o 1 BKtOY. 0,3 25 200
Cs.1p004" 0,3 10 250
"4"8" 0,3 5 500
“"8"20" 0,15 5 500
"20" 30" 0,10 5 500
“30"40" 0,07 5 500

PacTBopslOoT naaB Npu NMOCTOAHHOM MepeMeLlnBaHnn, KakK MU30XKeHo B Mn. 6.4.2.1.
Mosly4eHHbIN pPacTBOP KOJINYECTBEHHO MEPEHOCAT B MEpHY Konby n pasbasnsioT
Bogon 0o obbema B cooTBeTCTBUM C Tabn. 2. MosyyYyeHHbI pacTBOP WUCMOJb3YIOT
npwv cucteMaTU4eCKOM aHanunse.

Ona onpepeneHna MacCoBOM [OJIN OKCMAQ KPEMHUA B [AOBe MepHble KOnbbl
BMecTumMocTbio 100 kyb.cm oTbupatoT: B OOHY - aAJIMKBOTHYIO 4acTb
aHaNM3NpyeMoro pacTtBopa B COOTBeTCTBMM C Tabn. 2; B ppyryw - 5 kKyb.cm
OCHOBHOIro rpagyvpoBOYHOro pacTBOpa, NPUroTosseHHoro no n.6.4.2.1. 3aTtem B
obe konbbl pobasnawT okosno 25 Kyb.cm BoAabl, MO 5 Kyb6.cM Monmbaoata aMMOHUSA
nnn HaTpusa. JanbHenwmne onepayum - no n. 6.4.2.2.

6.4.4. ObpaboTka pe3ynbTaToOB

Nepen BblYMCNEHMEM MaCCOBOWM [0OJIN OKCMOA KPEMHUS BBOAAT MOMNpPaBKy Ha
N3MeHeHne ycnoBuin hoToMeTpMpPOBaAHMNA B COOTBETCTBUKM C . 1.18.

Maccy okcmaa KpeMHUS B MUAIMFPaMMax HaxoaaT no rpagynpoBOYHOMY rpaduky m
BbIYNCNAIOT MCKOMYIO MaCCOBYIO [OJII0 3/1eMeHTa no opmye (7).



HenocpencTtBeHHO MacCCOBYIO LOJII0O OKCMAa KPEMHUA B NMpoueHTax onpenenstoT rno
rpagyvpoBo4YHOMY rpaduky, MNOCTPOEHHOMY B KoopAuHaTax "onTum4yeckas
MJOTHOCTb - MaccoBafd [0JA 3/ieMeHTa B npoueHTax" wnanM HaxofaT no
KanmbpoBO4YHOMY ypaBHEHUIO. [pn OTCTYMN/IEHUN OT YCNOBUA FPaaynpoBKN B HacTw
N3MEHEHNA HaBEeCKW, aJIMKBOTHOW 4YacTW WM pa3BefeHusa pacyeT MpPOBOJAT MO

dopmyne (8).

6.5. OngpdepeHumanbHbii POTOKOIOPUMETPUYECKM METOoL Npu MacCoBOM foJie
okcmpa kpemMHusa ot 40 no 80 %

MeTon OCHOBaH Ha n3mepeHuu ONTUYECKON MJOTHOCTW CUHero
KpeMHeMoMbAeHOBOro KoMMJeKca aHalM3npyeMoro pacTtBopa MO OTHOLUEHUIO K
0byCcnoB/ieHHON OMNTUYECKOM MNJIOTHOCTM aHasIornyHbLIM 0Obpa3oM MNOSYHEHHOr o
pacTBoOpa CTaHAapTHoro obpasua.

6.5.1. CpencrtBa aHanmsa -no n. 6.4.1.
6.5.2. lNoagroTtoBka K aHanusy
6.5.2.1. lNpurotosneHmne rpagynpoBOYHbIX PaCTBOPOB

B nnatumHoBbIE TUram nomewatoT NATb HaBecok OCO ramHbl maccowm 0,08; 0,09;
0,10; 0,11; 0,12 r; ™maccoByl [OJII0 OKCMOA KPEeMHUSA B HUX pPacCYUTLIBAKOT
oTHocuTenbHO HaBeckn 0,10 r, KOTOPYIO MPUHUMAIOT 38 OCHOBHYIO.

K Kaxgonm HaBecke npubaBnfioT no 2 r CcMecu [Nns CrnjaBsieHud, TuwaTenbHOo
nepeMeLwnBalOT W CrJaBAdalOT B TedyeHme 15-20 MUH, oOCTasibHble onepaunmn
NMPOBOOAT aHaJIOrMYHO N. 6.4.2.1.

6.5.2.2. [ocTpoeHne rpafgynpoBOYHOro rpauka

B naTb MepHbIX K06 BMecTuMocTbio 100 Ky6.CM NpmnamBatloT COOTBETCTBEHHO MO 5
KyD.CM Ka)K[4oro rpagyvpoBOoYHOro pacteopa v Boabl Ao 50 kyb.cm. JanbHenwune
onepauun - nNo n.6.4.2.2, ygenn4meas spemMs obpasoBaHUSA XKENToro Komrnsekca no
20 MuH.

doTomMeTpupoBaHMe MNPoOBOAAT OTHOCUTESIbHO OCHOBHOMO rpagympoBOYHOIO
pacTtBopa. lpn 3TOM ONTUYECKUA HOJMb oToMeTpuyeckoro npubopa no Lwkane
MOrJlIoWeHnsa B 3aBUCUMOCTU OT YYBCTBUTENIbHOCTU YCTaHaB/MBAOT MO 3TOMY
pacTBOpY B MHTepBase ontnyeckon niaotHoctu 0,250-0,300.

Mo nonyyYeHHbIM pe3ysbTaTaM onpeaeneHun OTHOCUTENbHOW  ONTUYEeCKON
MAOTHOCTU WU WU3BECTHOWM KOHLUEHTpauuu okKcupa KpeMHMUs B (POTOMETPUPYEMbIX
obbemMax CTpPOAT rpagyMpoBOYHbLIA FpaPuK WAN COCTaBAAT KananbpoBo4Hoe
ypaBHEHMe.

6.5.3. NpoBeneHne aHannsa

HaBecky npobbl, BbIODpaHHYD B 3aBUCMMOCTU OT COLAEPXKAHUS OKCUOA KPEMHUSA B
cooTBeTCTBMM C Tabn. 3, cnaaeBnglT € 2 I CMeCn OJsa CraaB/ieHUs B HaKPbITOM
KPbILLKOW NAAaTUHOBOM Turae B MmydenbsHon nevyum npu temnepatype 900-950 rpan.C
B TeyeHue 15-20 mnH. OcTasibHble onepaunmn BbIMNONHAKT Mo n. 6.4.2.1.

Tabnunua 3



MaccoBas fossa okcuaa KpeMHusd, | Macca HaBecku,
% r
CB. 40 po 50 BKJItOM. 0,15
“50"70" 0,10
“70" 85" 0,07

Ona onpepeneHns MacCoBOW [OJIN OKCUAA KPEeMHUA B [Be MepHble KonObl
BMecTumocTbio 100 kyb.cm oTbupatoT: B oAHY - 5 Kyb6.cM aHanmsmpyemoro
pacTBopa; B Apyryto - 5 Kyb6.CM OCHOBHOrO rpafyuvpOBOYHOrO pPacTBOpaA,
NPUroToBJgIeHHOro no n.6.5.2.1. 3atem B 06e kKonbbl gobasnsawT Boabl 00 50 Ky6.CM.
HanbHenwve onepauun - no n. 6.5.2.2.

6.5.4. ObpaboTka pe3ynbTaToB - No n. 6.4.4 (6e3 BBeAeHNS NONpaBKun).

6.6. OuddepeHunanbHbin (HOTOKOJOPUMETPUYECKMN MeToh MNpu MaccoBOoW poJsie
okcmpa kpemMHusa ot 25 no 40%

OnpepneneHve MacCcoBOM O0J/IN OKCUAA KPEMHMA NPOBOOAT B COOTBETCTBMM C N. 6.5.
Mpn >ToM  ONA  NOCTPOEHUSA  TPafyMpoBOYHOro  rpaduka  WUCNOMb3YyT
rpagympoBoOYHble pacTBoOpbl, npurotosneHmne n3 OCO Cbipb€BON CMECK, YBENYUB B
ABa pa3a Maccbl HaBecok (M. 6.5.2.1). 3a OCHOBHYIO MNPUHMMAIOT HaBECKY MacCcCcomn
0,20 r; oTHOCUTEeNbHO Hee BefyT pacyeTbl KOHUEHTpauunenm rpagympoBOYHbIX
pacTBOPOB.

7. Orlpeﬂ,eneHme OKCMAOB KaJibund N MalrHNA

7.1. OwnbKa NOBTOPSAEMOCTU 1 PACXOXXOEHNE MEXAY pe3y/ibTaTaMn napannesbHbix
onpeneneHnin He JOJIKHbI NMPeBbIlWaTb 3HAYEHUI, YKa3aHHbIX B Tabn. 4 u 5.

Tabnuua 4
%
MaccoBas 0ons okcuaa S R
KasbLunsa n max
OT1 1 po 10 BKAtON. +0,15/0,20
Cs.10" 40" +0,20/0,30
40" 70" +0,30/0,40
Tabnunua 5
%
MaccoBas 0onsa okcuaa S R
KanbLuunsa n Fra
Jo 1,0 BktOY. +0,10(0,15
Ce.1,0 po6,0" +0,20(0,30
"6,0" 25,0" +0,40/ 0,60

7.2. KOMN1eKCoOHOMEeTpU4eCckmum meTto

MeToL OCHOBaH Ha peakuuMu B3aMMOOENCTBUS KAaTUOHOB KasbUMA N MarHusa C
TpunoHoMm b (komnnekcoHom IlI) ¢ obpa3oBaHneM ManognUCCOLNNPOBAHHbLIX



coeANHEHNN B MPUCYTCTBUM MeTaJJIOMHOMKATOPOB B LEJIOYHOM pacTBope,
obpa3yolmx OKpalweHHble KOMMJEKChl, paspywalwmecs npuv  LaJibHenWem
TUTPOBAHNN TPUJIOHOM b.

KOHEYHYI0 TO4YKY TUTPOBaHUS BU3yaslbHO WM (POTOMETPUYECKON MHAOMKaALMEN
onpenensaioT Mo MCYE3HOBEHUIO M3 pPacTBOpa OnpeaesiseMoro KaTUOHa, KOTOpbI
CBSI3bIBAETCSA C TPWJIOHOM B, N BblgeneHnto cBobOAHOro MHAUKATOPA, WUMELOLLEro
NHYIO OKPACKY, YEM KOMIIEKC ONpPenensaeMoro KaTuoHa C AaHHbIM MHOMKATOPOM.

7.2.1. Cpencrtsa aHanvsa

Becbl nabopaTopHble 0bLero HasHa4yeHus.

Me4yb MydenbHag.

TunTpaTop.

DPOTO3INEKTPOTUTPUMETP.

Kncnota consaHada no NOCT 3118 u pacTtsop 1:3.
AmMMumak sogHbin no FOCT 3760 n pacteop 1:1,5.
AMMOHMIN xnopuctein no NOCT 3773.

fnaopokcnnamuHa rugpoxnopug no NOCT 5456, pacTBOp MacCOBOW KOHLEHTpauuen
50 r/ky6.am.

Kanua rugpokcng no [FOCT 24363, pacTBOp MaccoBom KoHueHTpauuen 200
r/ky6.AM (XpaHAaT B NONMITUIEHOBOW Nocyae).

Kanun xnopucteinn no NOCT 4234.

YpoTponuH TexHunyeckum no NOCT 1381, pacTBOp MaccoBonm KoHueHTpaumen 100
r/ky6.am.

TpwunoH b no NOCT 10652.

PacTtBop TpunoHa b Ne 1 MonsapHon KoHueHTpauuen 0,05 monb/ky6.om (0,05 M):
18,62 r TpunoHa b pacTBOpsAlOT B BOAE NpPWM HarpeBaHunM Ao TemnepaTtypbl 70-80
rpan.C, pacTtBop oxnaxkgawT, (QUIbTPYIOT B MepHyl Koaby BMecTumMoCTbio 1
Ky6.0M 1 [OBOAAT 0O METKU BOLON.

PacTBop TpuioHa b Ne 2 monapHon KoHueHTpauuen 0,005 monb/ky6.am (0,005 M)
:1,8 r TpunoHa b pacTBopAlT B BOoAe Mpwu HarpeBaHunm Oo Temnepatypbl 70-80
rpaa.C, pacTBop oxnaxkgatT, PUIbTPYIOT B MepHylo Koaby BMecTMmMOoCTbio 1
Ky6.0M 1 0OBOAAT A0 METKM BOOOWN.

MarHuin cepHo-kucnbin 7-sogHbii no NOCT 4523 wmnum cTaHdapT-TUTP, pacTBOpPLI
MONApPHOWN KoHueHTpaunen 0,1 monb/ky6.am (0,1 M) n 0,01 monb/ky6.am (0,01 M).

CnumpT 3TUNOBbLIN PEeKTUPUKOBaHHbIN TexHnYecknin no NOCT 18300.

dnyopekcoH (MHamkaTtop) no TY 6-09-1368, cyxasa cMmecb: 1 © wmHOMKaATOpa
cMewmnBaloT € 99 r XJIOPUCTOro Kanausd, pacTupatrT B CTyNKe N XpaHAT B BaHke C
KPbILLKOMN.



TumongpTanenH (nHaomkatop) no TY 6-09-1887, cyxas cmecb: 1 r mHAmMKaTopa
cMewmnBaloT € 99 r XJIOPUCTOro Kanausd, pacTupatrT B CTYNKe N XpaHAT B BaHke C
KPbILLKOMN.

MeTunnoBbii opaHxeBbi (MHAMKaTOP): 0,1 r nHAMKaTopa pacTBopsatoT B 100 Kyb.cm
BOAbI.

deHonpTanenH (MHaukatop) no TY 6-09-5360: 0,2 r nHOMKaTopa pPacTBOPSOT B
100 ky6.cMm 3TKUNOBOroO CrnpTa.

Bpom Kpe30s10BbIN NyprypoBbIn (MHAMKATOP) Mo TY 6-09-4530: 0,1 r nHankaTopa
pacTBopsaloT B 100 Ky6.cM 3Tnnosoro cnmpTa.

HaTpun dpTopucteini no NOCT 4463.
TpuaTaHosamuH no TY 6-09-2448.

Mackupyowmn peareHT MP-1: pacTBop TpuaTaHoOJlaMMHA MaCcCOBOW KOHUEHTpaumen
50 r/ky6.4Mm, cogep>xalwinin 5 r pToOpmUCTOro HaTpUS.

Mackupyowmnn peareHT MP-2: pacTBop TpuUsTaHO/IAMMHa MaCCOBOW KOHLeHTpauven
10 r/ky6.0M, copgep>xawmm 2 r PTOPMUCTOro HaTpUS.

AMMMaYHbIN BydepHbIn pacTBop: 70 © XN0OpuUCTOro aMmMoHusa pacteopsaoT B 200
Ky6.cM BOAbl, pUAbTPYIOT, NpubasnaT 570 Kyb.cMm BOOAHOr0 aMMMaka, 00MBaAOT
0o 1 kyb6.am Bogon, pH aToro pacrteopa cootsetcTeyeT 10.

XpoM TeMHo-CMHUMW (MHaukaTop) no TY 6-09-3970, pacTtBOp MacCOBOM
KOHLUEeHTpaunen 5 r/kyb.am.

TumongpTanekcoH (nHomkatop) no TY 6-09-07-996, pacTtBOp MaccoBOu
KOHLUEHTpaunen 5 r/kyb.am.

OpUOXPOM YepHbIn T (MHAMKaTOP) No TY 6-09-1760: 1 r nHOoMKaTopa CMeLInBaloT C
99 r XJIOPUCTOro Kasans, pacTmpatoT B CTYNKe U XpaHAT B BaHKe C KPbILWKON.

Cmecb anga cnnassieHnsa no n.6.4.1.
7.2.2. [MoarotoBka K aHainsy
7.2.2.1. YcTaHoBka TuTpa 0,05 n 0,005 M pacTteBopoB TpusioHa b no okcnay Kanbums

HaBecky cTaHmapTHoro o6pa3ua cocTtaBa KapboHaTa Kanbuua ™Macconm 5 r
pacTBopsAloT B 30-40 KyO.CM pacTBOpa CONSHOWM KUCNOTbI 1:3 Npu HarpesaHuW,
KUNataT 3-5 MWH gna ypaneHna yriaekucnoTbl, MepeBoaAaT B MepHyk Konby
BMeCcTUMOCTbo 1 Ky6.AM, oxnakpalT v [AOoAMBalOT OO MeTKM Bogon. B Tpwm
KOoHn4Yyeckne Konbol BMecTuMocTbio 250-300 ky6.cm cnyckatoT mn3 bopeTku no 20
Kyb.CM NpUroToOBJIEHHOr0 pacTBOpa XJIOPUCTOro Kanbuus, pasbasnsaioT Bogonm [o
100 kyb.c™m, 3aTem npunamBatoT U3 bopeTkn 10-15 Kyb.cm pacTBopa TpuaoHa b Ne 1,
1-5 kanenb 6bpoma Kpe3onosoro nypnyposoro, 15 kyb6.cm pacTtBopa ruapockmga
Kannsa, Ha KoH4uke wnatena 0,04-0,05 r vHonkaTopa (JlyopekCoHa U TUTPYIOT
pacTtBopoM TpusoHa b Ne 1 no nepexopa dayopecumpyrowen MaJMHOBO-3e/1IeHOMN
OKPaCKWN B YCTONYMBYIO MaJINHOBY0. TUTPOBaHME NMPOBOOAT HAa TEMHOM (DOHe.

1
Tutp 0,05 M pacTBopa TpwioHa B mno okcuay Kanbuus (T Cac‘) B rpamMax Ha



Kybru4yeckmnin CAaHTUMETP BbIYUCASIOT N0 hopmyse

20-5-Cr.ap
V,, -1000-100’

(17)

1
TCaD =

20 |0bbeM annKBOTHOM YacTW pacTBOpa CTaHAaApTHOro obpasua, B3ATbIN

roe
a AN TUTPOBAHUSA, Ky6.CM;
5| -|Macca HaBecku cTaHgapTHoro obpasua, T;
Ceun _|[MaccoBas nons okcmaa kKanbuMa B CTaHAapTHOM obpasLie, yka3aHHas B
=l

cBnpetenbcTBe, %;

cpenoHee apudmeTnyeckoe 3HaveHme obvema 0,05 M pacTBOpa
ch TpunoHa b, nowealwero Ha TUTpoBaHUe (C y4eToM npubasneHns nepen
TUTPOBAHMEM B pacTBOpP CTaHAapTHOro obpasuya), kyb.cwm;

obbeM pacTBopa CTaHAapTHOro obpasua, Kyb.cm.

1000

HaBecy cTaHmapTHoro obpa3ua coctaBa KapboHaTa kanbuma maccom 0,1 1
pacTtBopstoT B 100 Kyb.cM pacTBOpa CONAHOM KWUCAOTbl 1:3 npu HarpesaHuw,
KUNataT 3-5 MWH Ogna ypaneHna yYriekucsaoTbl, MepeBoadaT B MepHyl Konby
BMecTuUMOCTbio 500 KyO.cM, oxnakgatwT W AOAMBAOT OO0 METKU BOAOW. B Tpwu
CTakaHa BMecTuMocCcTblo 150 kyb6.cm oTbupatoT no 50 Kyb6.CcM NpPUroTOB/IEHHONO
pacTBoOpa XJIOPUCTOro KanbuudA, npuameatoT mn3 bwopetkn 10-15 Kyb.cm pacTBopa
TpunoHa b Ne 2, 15 ky6.cM rugpokcuga kanmsa, nobasnsawT 7 Kanenb MHAMKaTopa
XpOMa TEeMHO-CMHero. B cTakaH OnyckKaloT MarHUTHbLIA 3J1IeMEHT, NMoMeLLaloT CTakKaH
B rHe340 (POTO3NEKTPOTUTPUMETPA, BKJKOYAT NpMbop n MOTOpP 3/IeKTPOMarHUTHON
MeLllasikKn, nepeMeLlmBaloT PacTBOP 1 MUH U TUTPYIOT pacTBopoM TpusoHa b Ne 2 oo
OCTaHOBKM CTpeJsiKu MUKpoaMnepMeTpa, YTO COOTBETCTBYET SKBMBAJIEHTHOM TOYKE.

Taknm xe obpa3omM NpoBOAAT TUTPOBaAHME XONOCTOro pacTBopa, coctosuwero ns 50
Kyb.cM Boabl, 2 Kyb6.cM pacTBopa consHom kucnoTbl 1:3 m 0,1 r cmecum AOns
cniaBneHuns.

o)
Tutp 0,005 M pactBOopa TpwuiaoHa b no okcmay Kanbuus (TCHD B rpamMMax Ha
KyOnyecknim caHTUMETP BbIYUCAAIOT Mo hopMysie

50-01-Ce.o

Teao =
“ad vV, J-500-100°

(18)

[ch -

06beM aNMKBOTHOWM YacCTW pacTBOpa CTaHAapTHOro obpa3ua, B3SATbIN
AOns TUTpoBaHus, Kyb.cwm;

0,1| - [macca HaBecCcKn cTaHgapTHOro obpasua, r;

MaccoBasi 0019 OKCMAA KasbUnsa B CTaHAApTHOM obpasue, yKa3aHHas

B CBUAeTenbcTBe, %;

cpenoHee apudgmMmeTmyeckoe 3HadeHue obbema 0,005 M pacTBOpa

V.:p TpunoHa b, nmowepwero Ha TuTpoBaHme (C y4yeToM npubaBneHus

nepen TUTPOBaHWMEM B PacTBOP CTaHAapTHOro obpasua), kyb.cwm;

Vv, |- obbem 0,005 M pacTBOpa TpwioHa b, noweawunm Ha TUTPOBaHME
XOJI0OCTOro pacTteopa, Kyb.cm;

500 | -lobbem pacTBOpa cTaHAapTHOro obpasua, Kyb.cm.

roe 50 |-

Cean | -

7.2.2.2. YcTaHoBKa Tutpa 0,05 n 0,005 M pacTtBopoB TpusioHa b no okcmay MarHus



B Tpu KoHu4eckme Konbbl BMecTuMocTbio 250-300 Kyb.cMm cnyckatoT ns 6ropeTkm no
20 ky6.cM 0,1 M pacTBOpa CEpPHO-KUCOro MarHud, pasbasnaioT sogon o 100
Ky6.cMm, HarpeatoT Ao 60-70 rpan.C, npunmeaioT no 15 kyb.cMm amMmmayvHoOro
bydepHoro pacteopa n gobaBnaT 5-7 Kanesb MHOUKATOpa XpPoOMa TEMHO-CUHEro
nnn spmxpoma vyepHoro T (0,04-0,05 r) n TuTpytoT pacTBopom TpusoHa b Ne 1 npwu
WHTEHCMBHOM MepeMeLllBaHnM 00 rnepexofa KpPacHOM OKPacCKW COOTBETCTBEHHO B
YCTOMNYMBYIO CUPEHEBYIO UJIN CUHIOKO C 3eJIeHbIM OTTEHKOM. [pn ncnosb3oBaHun 5-7
Kanenb MHAWKaTopa TUMoJdTanekcoHa HabngaloT nepexon OKpacku U3 CUHEN B
CBeTJ/I0-Cepylto.

Tho |
Tutp 0,05 M pacTBopa TpunoHa B no okcmay Marva( M3O/ B rpammax Ha
KyBMYECKUii CAHTUMETP BbIYUCASIOT MO hopMy e

1 20.-0002016
Twgo = v , (19
Ep
roe _|obbeMm anukeBoTHOW 4YacTn 0,1 M pacTBOpa CEPHO-KWUCIOro MarHus,
20 B3ATbIN AN TUTPOBaHUSA, Ky6.CM;

-|[Macca okcupaa MarHms, cooTeeTcTBytowas 1 kyb.cm pacTBopa TpPUIOHa

0,002016 B Nel, r/ky6.cw™m;
_|cpenHee apudmeTuveckoe 3HadyeHume obvema 0,05 M pacTBOpa
V.:p TpunoHa b, noweawero Ha TUTpPoBaHMe, KyH.CM.

B Tpum cTakaHa BMecTumocTbto 150 ky6.cM nomewatoT no 20 kyb.cm 0,01 M
pacTBOpa CEPHO-KUCAOro MarHusa, npuamBatoT 50 ky6.cm Boabl, 15 Kyb6.cm
aMMuayHoro 6ydgepHoro pacTteBopa. B cTakaH onycKalT MarHUTHbIA 3J/IEMEHT,
MnoMeLLaT CTakaH B rHe340 (POTO3/IeKTPOTUTPUMETPA, BKJKOYAT npmnbop n MoTop
3N1€KTPOMArHNTHOW Mellanku, nepeMewmBatoT pacTtsop 1 MwuH, pobasnswoT 7
Kanesb MHOMKATOpa XpOMa TEMHO-CUHEro n TUTPYIOT pacTBOpPOM TpusioHa b Ne 2 oo
OCTaHOBKU CTPeJsIKN MUKpoaMnepMeTpa, YTO COOTBETCTBYET SKBMUBAJIEHTHOW TOYKeE.

Takum e obpa3om NpPoBOAAT TUTPOBAHME XOJIOCTOr0 pacTBopa, cocrtoswero ns 50
Ky6.cM BoObl.

o)
Tutp 0,005 M pacTBOopa TpwioHa B Mo okcuay MarHus (T'“‘QO B rpamMmax Ha
KYBUYECKUI CAHTUMETP BbIYUCAAIOT Mo hopMye

Th%g _ 2000002016 | (20}
H"“'r|:|:1| - ﬁ'""f}{
roe 20 | obbem anmkeoTHOW 4acTtu 0,01 M pacTBOpa CEepHO-KMUCJIOrO MarHus,
B3ATbIA A1 TUTPOBaHNA, Ky0.CM;
0.0002016| |MaCCa OKCMAa MarHus, COOTBETCTBYHOLIAS 1 kyb6.cM pacTBOpa
' TpunoHa b Ne 2, r/ky6.cm;
\V__ |-|cpeaHee apudmeTnyeckoe 3HadYeHune obbvema 0,005 M pacTtBopa

“P | |[TpnnoHa B, NowepLwero Ha TUTPoOBaHWe, KY6.cM.

obbem 0,005 M pacTBOpa TpuaoHa b, noweawnn Ha TUTPOBaAHUE
X0JI0CTOro0 pacTeopa, Kyb.cm.

W
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7.2.3. [lpoBepeHve aHan3a

7.2.3.1. TuTpoBaHMe OKCMAa KajbuWUg C OTAeNleHMeM TUAPOKCUOOB >Kesiesa W
aJIIOMNHNA

HaBecKy LemMeHTa, KJIMHKepa, CbipbeBOMN CMeCcn U ApYyrux Mmatepuanos maccom 0,5 r
CNNaBffAT C 2 © cMecu gnia cnnassieHusa npu temnepatype 950-1000 rpaa.C. MNnas.
pacTtBopsatloT B 60-70 Kyb6.cM pacTBOpa CONSAHOM KWUCNOTbl 1:3 u nepeBOoOsAT B
MEpPHYI0 KoNby BMeCTUMOCTbIo 250 Ky6.CM.

N3 MepHOW KONBbLI MM OT uabTpaTa Nocse OTAESIEHNA OKCMOa KpeMHUs no n.
6.3.2 oTOMpaloT aNNKBOTHYI 4acTb obbemMom 50 Ky6.CM B CTakaH BMECTUMOCTbIO
150-200 ky6.cM. PacTBOp HarpesatT 00 KUMEHUs, MPUAMBAIOT MO KanjasaM pacTBop
aMMMaKa OO W3MEHEHUS OKpaCKM OyMaXkKKm KOHIFo M3 CUHEW B KpacHYIo,
npnbaBnaloT pacTBOP COAAHOM KUCAOTbI 1:3 OO0 nepexofa KpacHOWM OKpackwu
OyMa>KKm KOHIro B cmpeHeByto, 3aTeM gobasnsatoT 10 ky6.cM pacTBopa ypoTponuHa,
Bblaep>XneatoT 5-7 MuH npmn temnepaTtype 70-80 rpan.C 0o npoceeTieHUsa pacTBopa
Hal BblOe/IMBLUMMCA OCAaAKOM F'MOPOKCUOOB >XKese3a U aJlloMUHUA U PUNbLTPYIOT B
Konby BmecTtumocTblo 500-750 Ky6.CM, NpOMbIBAalOT 0CaA0OK Ha (hunbTpe ropsayven
BOOOW 00 WCYE3HOBEHUS peakuunm Ha XJIOP-UWOH C a30THO-KUCAbIM cepebpom.
Mony4yeHHbI punbTpaT 06bemMom 250-300 Kyb.cM oxnakaatoT.

Mpn OTCYTCTBUWN YPOTPOMUHA TMAPOKCUAbLI XKene3a U aJloMUHUSA MOXKHO OTAENUTb
TOJIbKO PaCcTBOPOM aMMuaka, nobaBnss ero K aHaJn3mpyemoMy pacTBoOpy [0
cnaboro 3anaxa. 3aTeM UAbLTPYIOT PAacTBOP M MPOMbIBAOT 0CafOK, KaK OMMCaHO
BblLLE.

K dounnbTpaTty npmbasnatoT ase TpeTn npennonaraemoro obvema 0,05 M pacTtBopa
TpunoHa b, 100 ky6.cm pacTBopa rugpokcupa kanusa, 0,04-0,05 r cyxom cmecum
MHONKaTOpa (Q/IyOpeKCoHa W AOO0TUTPOBLIBAKOT pacTBOpPOM TpuaoHa b Ne 1
BU3yaJIbHO A0 U3MEHEeHNS OKpaCKM pacTBOpa, Kak U3noxXeHo B n. 7.2.2.1.

NpnmevyaHunsa:

1. Mpu aHanM3e wWNakKoB W LWJIAKOMNOpTAaHALeMeHTa AN9 MNpefoTBpalleHns
oKucneHuna okcupa mMapradHua (ll) B weno4yHoMm pacTBope KMUCNOPOLOM BO34yXa
nepen TUTPOBaAHWEM OKCMAA Kanbuusa npuamsBaloT 1-3 Kyb.cM rugpoxsopupaa
rMApPoKCUIaMnUHa, nocne 4yero fobaBnsaoT BCe HEOOXOAMMbIE PpeaKTUBHI.

2. MNMpwn aHann3e MaTepmanoB C NnpegnojsiaraeMon MacCoBON O0JIeN OKCUAA KasbUuns
MeHee 20% (rMHBL ”M  AOp.) TuUTpoBaHWe npou3BoaAT, He npubasnas
npenBapuTesibHO pacTBOp TpUJoHa b K aHann3npyeMmomMmy pacTBopy.

7.2.3.2. TnTpoBaHue okcmpaa Kanbuusa 6e3 oTaeneHus rnmOopoKCUOOB Kefes3a U
aJIlOMUHUA

HaBecky npobbl mMaccom 0,1 r cnnaBnswT C 1 r cMecm A0 ChnjaaBAeHUa npu
TemnepaTtype 950-1000 rpan.C n pacteopstoT nsaB B 30-40 kyb6.cm pacTBoOpa
consHon kKucnotbl 1:3. MonyyYeHHbIN pacTBOP KOJNYECTBEHHO MEPEHOCAT B KOby
BMecTUMocCTblo 500-750 Ky6.cMm, TwaTeNbHO 06MbIB TUTreb.

OnpepneneHne MoXeT ObiTb BbINOJIHEHO TakKXXe W3 aJIMKBOTHOW 4acTW pacTBopa
obbemoMm 50 Kyb6.cM mnocne oTAeNneHUs KpeMHeKucnoTbl no n. 6.3.3, winm un3
OCTaBLUENCS YaCcTu pacTBoOpoB B Konbe BMecTuMoCTbio 250 Kyb.cm (n. 7.2.3.1), nnm
N3 aJIMKBOTHOM YacTu pacTBopa obbemom 250 Kyb.CM, NpUroToBSIEHHOro A4



oTOMeTpu4ecKoro aHasmsa no n. 6.4.3.

B nobom cny4ae npu BU3yasibHOM TUTpoOBaHuUK nepen nobasrieHneM ruppokcmaa
Kanusa B pacteop BBoAAT 10 Kyb6.cM MP-1 u nanee aHanus BedyT, Kak onucaHo B M.
7.2.3.1.

TuTpoBaHMe OKCMAa KalbUUsA B MPUCYTCTBUN 3aMaCKUPOBAHHbLIX TUAPOKCUAOB
Xesnesa M astoMUHUA MO3BONSET BbIMOJHUTL OnpenesieHne U3 aHaJn3mpyemoro
pacTtBopa npobbl, NPUroTOBJIEHHOrO0 ANA (POTOMETPUYEeCKoro onpeneneHuns
OCHOBHbIX OKCMAO0B MO M. 6.4.3, NCNOJIb3YA a/IMKBOTHYIO YacTb o6bemom 50 nam 100
Kyb.cMm npu obwem pa3segeHnn 500 ky6.cM. WMHAMKAUUKD KOHEYHOW TOYKMU
TUTPOBAHNSA OCYLLECTBAT C UCMOJIb30BaHMEM (POTO3/IEeKTpOTUTPUMETPa. TUTPYIOT
0,005 M pacTtBopoM TpwunoHa b. lNepen pobaBneHuMeM runapokcuaga Kanms K
aHanumsnpyemomy pacteopy npubasnaioT 10 kyb.cm MP-2. [JanbHenwmne onepauunu -
non.7.2.2.1.

7.2.3.3. TwuTpoBaHMEe CYMMbl OKCMOOB KajlbUMA U MarHua C OTAeJieHueM
rMOPOKCUAOB XeJie3a U aJIloMNHNA

Ana aHanusa 6epyT aNMKBOTHYIO YacTb 06beMoM 50 Ky6.CM nam n3 mepHom Konbbl
BMecTumocTbio 250 kyb.cm (m. 7.2.3.1), wam un3 Konbbl nocne oTaeneHuns
KPEMHEKNCOTbI Mo M. 6.3.3, nan n3 kKonbbl Nocsie pacTBOpPEeHUsS OTAE/IbHO B3ATON
HaBeckn npobbl macconm 0,1 r mo n. 7.2.3.2. Tnapokcuabl xenesa n aJtloOMUHUA
otoenaT no n. 7.2.3.1. K nonydyeHHomy dunbtpaTty pobasnsaiwT 50 Kyb.cm
aMMuadHoro 6ydgepHoro pacteopa, 5-7 Kanesb MHOMKaTOpa XpOMa TEMHO-CUMHEro
wnn 0,1 r nHonkaTopa spuxpoma 4epHoro T u TuTtpytoT 0,05 M pacTBOpOM TPUIJIOHaA
b 0O nepexofa KpacHOM OKPaCKW COOTBETCTBEHHO B YCTOMYMBYHO CUPEHEBYIO NN
CUHIOKO C 3eJ1IeHbIM OTTEHKOM.

7.2.3.4. TuTpoBaHMe CYMMbl OKCUOOB KasbUMa W MarHms 06e3 oTaeneHus
rMOAPOKCUAOB Xesie3a N aJIloMUHNA

Mpn BM3yasbHOM TUTPOBAHUW AJIMKBOTHYIO 4YaCTb pacTBOpa, MOJIYYEHHOro no .
7.2.3.1 nan n. 7.2.3.2, o6bemom 50 nnm 100 kKy6.cM oTOMpPaOT B KOHMYECKYO KONBY
BMecTumocTbio 500-750 Kyb.cm, pazbasnsioT ao 300 kyb.cm Bogon, npmnbasnatoT 10
Ky6.cM MP-1, oaoHYy Kanaw uWHAOUKATOpPa METWU/I0OBOr0 OpaHXeBoro u 7 Kyb6.cm
pacTBopa ruapokcmpa kanms, 3atem 20 kyb.cM ammmnayHoro dbygepHoro pacTteopa v
10 Kanenb nHOMKaTopa TUMoNgTasieKCoOHa. TeMHO-CMHUI pacTeBop TuTpyT 0,005
M pacTBOpOM TpusioHa b 40 HEN3MEHSAIOLWENCS XKEeNTOBAaTO-CEPON OKPACKMN.

Mpn nCNosb3oBaHUK (GOTOTUTPUMETPA aJIMKBOTHYIO 4acTb obbemom 50 Kyb.cm
aHa/IM3MpPyeMoro pacTBopa MOMeELWaT B CTakaH BMeCcTUMOCTbio 150 kyb6.cwm,
nobasnsaT 10 kKy6.cM pacTtBopa MP-2, 5 kKanenb nHonkaTtopa deHondTanemHa n 7
Kyb.CM pacTBopa rmapokcmaga Kanusa, 3atem npubasnaioT 20 Ky6.CM aMMMAYHOro
bycdepHoro pacteBopa (nosBnseTca po30Bas OKpacka), AnobasnsawT 7 Kanenb
MHOWKaTopa TuMongTasekcoHa. [lonyydyeHHbIn pactBop TuTpytoT 0,005 M
pacTtBopoM TpuaoHa b Ha QoToTUTpUMEeTpe OO0 OCTAaHOBKU  CTpesiku
MUKpoaMnepMeTpa.

AHanorn4Ho TUTpytoT 50 KyH.CM X0/1I0CTOro pacTBopa.

MpumeyaHune. MNMpn aHannse MmaTepmnanos, COAEPKALLMX COEAUHEHMS MapraHua, Ans
YyCTPaHEHNA MOMEeX OT ero YeTblpexBajIeHTHOro rmapokcuaga B KUCAbIM pacTBOpP
TUTPYEeMON asMKBOTHOM 4YacTtu pobasnsawT 5 Kyb.cM pacTBopa rugpoxiopuga
rMAPOKCUIaMNHA, HO NPU 3TOM FMOPOKCUA MapraHua TUTpPyeTCcsa BMecTe C CYMMOWN



OKCMAOOoB KaJibund N MmarHms.

7.2.4. ObpaboTKa pe3ynbTaToB

MaccoByto 00110 OKCMaa KasbLuus Kcao) B MpoLUeHTaX BbIYUCAAT No popmyne

Xcao =

Tl.o -V-100
m 1

(21

roe V |- |[o6bbem 0,05 M pacTBopa TpwuioHa b, nowegwmnin Ha TUTpoBaHue, Kyb.cwm;
M| - (Macca HaBeCcku NpobblI,

nmnn

Xeao =

Téo(V -V, )-100

_ (22)

:‘?e - lo6bbem 0,005 M pacTBOpa TpuaoHa b, noweawmnn Ha TUTpPoBaHMe, Kyb.cwm;

|obbem 0,005 M pacTtBopa TpwinoHa b, nowenwunn Ha TUTpPOBaHME
v, X0JIOCTOro pacTBopa, Kyb.c™m;

Macca HaBeCcKu nNpobwl, r.

m

MaccoByto [0/1t0 OKCMAa MarHus LXMQO) B MpoLeHTax BbIYUCAAT no dopmye

Thoo - (V) — V)-100
Xipgo = — - , (23)

roe | lobvem 0,05 M pactBopa TpwuaoHa b, nowepwnm Ha TUTPOBAHME CYMMbI
VY, OKCMAOO0B KasbUMA U MarHus, Ky6.cwm;

obbem 0,05 M pacTBOopa TpwuaoHa b, nowegwmnn Ha TUTPOBaHME OKCUAA
v/ Kanbuuns, kyb.cm;

MaccCa HaBeCKu nNpobsbl, r

nJin

T2 (v, -V - (V-V.]-100
XMQG _ Mg[ﬁl[( 1 }{)m[ }{)] _XMn[:I . 0568, (24)




roe obvem 0,005 M pacTBOopa TpwuaoHa b, nowenwnm Ha TUTPOBaHMUE CYMMbl
V, OKCMAOOB KasbLUMSa U MarHug, Kyb.cwm;

v _|obbem 0,005 M pacTsBopa TpwioHa b, nowenwnin Ha TUTPOBAHNE CYMMbl
OKCMAOOB KasibLKNSA U MAarHUg B X0JI0OCTOM pacTBope, Ky6.c™m;

obbvem 0,005 M pacTBOpa TpwaoHa b, noweawmnn Ha TUTPOBaHME OKCUAA
Y Kanbums, Kyb.cm;

obbvem 0,005 M pacTBopa TpwaoHa b, noweawnn Ha TUTpoOBaHME oOKcuAaa

v, KaJibLiMsa B XOJIOCTOM pacTBope, Kyb.cMm;
m -lIMacca HaBecKku npobsl, r;

- [MmaccoBas pona okcmpos MapraHua, %.
KMnD

7.3. ®OTOKOJIOPUMETPUYECKUIA MeToL onpefesieHNnss oKCnaa MarHus

MeTon ocHOBaH Ha obpa3oBaHWM B LLEJIOYHOMN Cpefe OKPALUEHHOro B OpPaH)>XEeBO-
KPacCHbIN LBeT aacopbLMOHHOro coegnHeHNs TUTAHOBOIO XKEeNTOro C rmApoKCUIOM
MarHms.

7.3.1. Cpencrtea aHanusa

Becbl nabopaTopHble 0bLero HasHa4yeHus.
Me4yb MydenbHag.

DOTO3/1IEKTPOKOJIOPUMETP KOHLEHTPALVOHHbIN.
Kncnota consgHaa no NOCT 3118, pacTtBop 1:3.

Hatpua rugpokcug no FOCT 4328, pacTBOp MaccoBOWM KOHUeHTpauuen 100
r/ky6.oMm.

CnnpT 3TUNOBbLIN PEKTUPUKOBAHHbBIN TexHnYecknin no NOCT 18300.

MeTnnoBbi KpacHbIM (MHAUMKATOP):0,2 © HAMKaTopa pacTBopsatoT B 100 Kyb.cm
3TWUJI0BOrr0 CnumpTa.

HaTpun dpTopucteini no NOCT 4463.
Cmecb onda cnnasneHusa no n. 6.4.1.
Mackupyrowmn peareHT MP-2 no n. 7.2.1.

Kpaxman pacteopuMbin no NOCT 10163: 0,5 r kpaxmana cmewmBaoT ¢ 100 Kyb.cm
Kunsawen sBoabl, KUNATAT 5 MUH, PUIBTPYIOT 1N OXJ1a)XAAIOT.

fvmopokcnnamuHa rugpoxnopug no NOCT 5456, pacTBOp MacCCOM KOHUEHTpaumewn
0,1 r/kyb.cM, HenTpanM3oBaHHbLIA PACTBOPOM TIUAPOKCMOA HATPUS MaCCOBOW
KoHueHTpaunen 100 r/ky6.0M No yHMBepCcasnbHOW MHAUMKaTOpHOM Bymare.

PeareHT XenTbl TUTaHOBbLIK NO TY 6-09-07-979: 0,2 r peareHTa pacTteopstoT B 100
Kyb.CcM BOAbI, CMeWwWBaKT C pPacTBOPOM rugpoxsopmpa runapoKCcUIaMuHa,
HENTpPasN30BaHHbIM TMOPOKCMAOM HaTpua. CMmecCb PUALTPYIOT B MepHy Konby
BMecTUMOCTbo 1 Ky6.aM, pas3baBnawT [0 MeTKM BOAOW, NepeMelunBaloT WU



OCTaBNAT Ha CYTKW. PacTBOp rofeH B Te4yeHne MecsLa.

PacTBOp X/IOPUCTOro KanbLusa: 2 r cTaHAapTHOro obpasuya cocTaBa M3BECTHSAKA UN
kapboHaTa Kanbuua pacTeopsAloT B 50 Kyb6.cM pacTBOpa CONMSAHON KUCAOTblI 1:3 w
pa3baBnsaioT Bogon Ao 250 ky6.cm.

7.3.2. [loarotoBka K aHansy
7.3.2.1. NpurotosneHmne rpagynpoBOYHbIX N XOJIOCTOro PpacTBOPOB

Ncnonb3yoT rpafynpoBOYHbIE PacTBOPbI, MPUrOTOBJIEHHbIE MO M. 6.4.2.1, NpUHAB
HaBecky OCO maccom 0,15 r 3a OCHOBHYIO, U PaCCYUTbIBAOT OTHOCUTEJIbHO Hee
MaCCOBYIO 00J110 OKCUAA MarHM4 B NPoLEeHTax BO BCeX OCTaJsIbHbIX HaBeCKax.

IOna NpuroToBAEHUS XO/I0OCTOr0 pacTBopa 1 r cMecu Ansa cnnaBsieHns pacTBOPSAIOT B
100 kyb6.cm pacTBopa consaHonm kucnoTtbl 1:3 u pa3basnatoT Bogon go 500 kyb.cm.

7.3.2.2. [loCcTpoeHne rpagympoBo4YHOro rpadumka

Ncnonb3ysa wecTb MepHbiX Konib BmecTumocTbio 100 ky6.cm. B nepsylo konby
npuaneatloT 25 Ky6.CM XO0N0CTOro pacTtBopa, BO BCE OCTajibHble Mo 25 Kyb6.cm
rpadynpoBOYHbLIX PacTBOPOB. B mepBytlo n BTOpyto Konbbl gobasnsawT no 1 Kyb.cm
pacTBOpa XJIOPUCTOro Kanbuus. Bo Bce wectb konbd aobasnstoT no 30 ky6.cm BoAbI,
5 kyb.cm MP-2, 3aTeM no 5 kKyb.cMm pacTtBopa Kpaxmana, no 10 kyb6.cm peareHTa
TUTAHOBOI0 XXENTOro U 04HYy Kanj MHAMKATOPa MeTU/I0BOro KpacHoro. PacTBopsl
HENTPaNM3ylT PaCcTBOPOM TrMOPOKCMOA HaATPUS A0 JIMMOHHO-XENTOro LuBeTa WU
nobasnaT ero m3bbiTok obvemom 10 kKyb6.cMm, pa3baBnsdAioT BOAOW A0 METKW,
nepeMeLwnBaT, BblAEPXUBAOT 5 MUH ©n  HOTOMETPUPYIOT OTHOCUTESIBHO
ANCTUNNPOBAHHOM BOAblI, WCMONb3ysa 3efieHbin  cBeTounbTp C o0bnacTblo
cBeTonponyckaHms npu gamHe BOJHbl 530-536 HM u” KBeTy C TOJILWMHON
nornowatowiero ceet cnos 20 mm.

Mo nony4YeHHbIM pe3ynbTaTaM onpeneseHnn onTUYeCcKom NJAOTHOCTU U U3BECTHON
KOHLUEHTpauum okcmaa MarHua B oToMeTpupyeMbix obbemMax  CTpoAT
rpagympoBOYHbIN FpaddnK UK COCTaBAAIT KaanbpoBovyHoe ypaBHEHME.

7.3.3. lNpoBeneHne aHannsa

B oBe mMepHble Konbbl BMecTUMOCTbio 100 Kyb.cM oTbupatoT: B oaHy - 25 Ky6.cm
aHanmsmpyemoro pacteopa no n. 7.2.3.1 wam n. 6.4.3; B Apyryw - 25 kyb.cm
6211M3KOro No MacCoBOW O0Jie OKCMAA MarHuUsa K aHan3npyemMmomMy rpagynpoBOYHOro
pacTBopa, MpUroTtoBseHHoro no n. 7.3.2.1. 3atem B 06e kKonbbl pgobasnsawT 30
Ky6.cm Boabl, BBOAAT 5 Ky6.cMm MP-2. lanbHenwmne onepauum - no n. 7.3.2.2.

Mpn npeanonaraemMon MacCOBOW A0Jie OKCMAA MarHus B aHanamsupyemon npobe
MeHee 1 nnn 6onee 3% onpeneneHne BbIMOAHAT AM60 N3 0OTAENbHON HaBECKW,
nnMbo BapbUpPYOT aJIMKBOTHOM YacCTblo aHaNM3UPYyeMOro pacTeopa.

MNpwn npepnosaraeMor MacCoOBOM [0N€ OKCMAA KanbUus B aHanamsmpyemon npobe
MeHee 10% K oTO6paHHOM aNMKBOTHOM YaCTU MCXOAHOro pacteopa pobasnsioT 1
Kyb6.CM pacTBOpa XJI0pUCTOro KasbLus.

7.3.4. ObpaboTKa pe3ysbTaToB

NMepen BblYMC/IEHMEM MACCOBOW [0/ OKCMOA MarHua BBOAAT MNOMPaBKy Ha
N3MEHeHne yCcnoBMinm GoToMEeTPMPOBaAHNA B COOTBETCTBUK C n. 1.18.



Maccy okcmaa KpeMHUSA B MUIIMFPaMMax HaxoaaT no rpagynpoBOYHOMY rpaduky m
BbIYNCNAIOT NCKOMYIO MaCCOBYIO [,0J1t0 3J1IeMeHTa no opmyne (7).

HenocpencTBeHHO MacCCOBYIO L0J10 OKCUAA MarHUA B MpoLeHTax ornpenenstoT no
rpagynpoBo4YHoMy rpaduky, MNOCTPOeHHOMY B KoopAauHaTax "onTunyeckas
MJIOTHOCTb - MaccoBasg [0Na 3JleMeHTa B npoueHTax" WM HaxogoaT no
KaMbpoBO4YHOMY ypaBHEHWUIO. [pn OTCTYN/IeHUN OT YCJIOBUN FPafaynpoBKM B HacTun
N3MEHEHNA HaBEeCKW, aJINKBOTHOWM Y4acTW WAW pa3BefeHns pacyeT NpoBoaAT Mo

dopmyne (8).

8. OnpeneneHne okcnaos »xenesa (Il), (1)

8.1. Owmnbka NOBTOPSAEMOCTUN N PAaCXOXXKAEHME MeX Y pe3y/ibTaTaMn napaanesbHbix
onpeneneHnin He AOJIKHbI NMPeBbIWaTbh 3HAYEHUIA, YKa3aHHbIX B Tabn. 6.

Tabnunua 6
%

MaccoBas gonsa okcuaa »kenesa (1), g R
(”) n Max
Ho 0,5 Bkntou. +0,02/0,03
Ce.0,5p001,0" +0,04| 0,05
"1,0"3,0" +0,10/0,15
"3,0"10,0" +0,15/0,20
"10,0 " 25,0" +0,20/ 0,30
25,0 +0,60| 0,80

8.2. KoMMnjieKCoHOMEeTpU4YeCcKnin MeTod npm Maccosom gosne okcupaa »xkenesa (1), (1)
6onee 1,0%

MeTon oCHOBaH Ha o06pa3oBaHUM KOMMIEKCHOr0 COeAVMHEHUS TpexBasIeHTHOro
xesnesa C CyNb(pocanmunaoBom KUCIOTOM N paspylleHnn ero TpuaoHom b npu pH
pacTBopa 1-2 c obpa3oBaHneM cnabookpalleHHOro KoMrJjeKkca TpuioHaTa Xesesa

(Ir).

MpuUCyTCTBME B pPacTBOPE OKCMAOB KPEMHUS, ajlOMUHWUS, KalbUUA U MarHuWs He
MeLlaloT onpeneneHunio.

8.2.1. Cpencrtea aHanmsa

Becbl nabopaTopHble 0buero Ha3Ha4YeHus.
dnekTponeyb MydenbHas.

Kncnota conaHasa no NOCT 3118 m pacTteop 1:3.
KucnoTta a3soTHag no NOCT 4461.

AmMMunak soaHbiv no NOCT 3760, pacteop 1:1,5.

TpunoH b no NOCT 10652, pacTtBop MonspHoOM KoHueHTpauuen 0,05 monb/kKy6.am
(0,05 M):18,62 r TpunoHa b pacTeBopstloT B Boae npu cnabom HarpesaHuw,



oXNlaXkaalT pacTBoOp, PUIbTPYIOT B MEPHY KOOy BMeCTUMOCTbiO 1 Kyb6.AM
NOBOASAT OO0 METKW BOOOMN.

Hatpusa rugpokcmnp no NOCT 4328 nnn kanua rngpokcug no NOCT 24363, pacTBop
MaccoBon KoHueHTpaumen 200 r/kyb.gm.

Kncnota cynbocannumnnosas 2-sogHasn no NOCT 4478.

Cynbgocannunnosbin nHankaTop: 10 r cynbdocannunioBomn KNCNOTbl PAaCTBOPAIOT
B 50 Kyb6.cM BOAbI, HEMTPA/IN3YIOT PACTBOPOM rMApPOKCUAA HATPUA UK Kanusa 0o
N3MEHEHNA OKpPaCKM MHAMKATOPHOM 6yMarm "KOHro" KpacHOM Ha CUpPEHEBYI U
nonueatoT 4o 100 ky6.cm BOAOMN.

Cmecb anga cnnassieHna no n. 6.4.1.

Xeneso Tpexxnopuctoe 6-soaHoe no NOCT 4147 nnun xxenezoaMMOHUNHbIE KBACLbl,
pacTBOp MOAAPHOM KOHUeHTpauuen 0,05 w™onb/ky6.om (0,05 M):13,5 r
TPEXXJIOPUCTOro »enesa nnm 24,1 r xene3oaMMOHUNHbLIX KBAaCLLOB PacTBOPSAOT B
300 kyb6.cm BOAbl, MUALTPYIOT B MepHy Konby BMecTMMOCTbiO 1 Kyb6.aMm,
nobasnawT 8-10 Ky6.CM CONMAHOM KWUCNOTbI, AOAMBAOT OO0 METKM BOOOW WU
TWaTeNbHO NepeMeLlmnBaloT.

AMMOHMIM a30THO-KMCAbIN no NOCT 22867, pacTBOp C MacCoBOM KoHUeHTpaunen 20
r/ky6.oMm.

CnunpT 3TUNOBbLIN PeKTUPUKOBaHHbIN TexHnYeckmnin no NOCT 18300.

MeTunoBbI KpacHbIn (MHOUKaTop): 0,2 r nHamkaTtopa pacTteopsAloT B 100 Kyb.cm
3TWUN0OBOro CNupTa.

8.2.2. MNogrotoBka K aHann3y

8.2.2.1. YcTtaHoBka TuTtpa 0,05 M pacTBOpa TPEexXXJIOPUCTOro >esiesa No okcuay
»xenesa (Il)

YCTaHOBKY TUTpa NPoOBOAAT rpaBMMETPUYECKMM METOA0M B MapasisiefibHbiX npobax
(He M™MeHee Tpex). [Ona >3Toro Kn3 pacTBoOpa TPEXXJIOPUCTOro >Kenesa,
npuroTtossieHHoOro no n. 8.2.1, otbupaloT aZIMKBOTHYI 4YacTb o6beMoM 25 KybH.cw™m,
noMeLlaloT ee B CTakaH BMecTuMocTbio 100-150 kKy6.cm, pasbasnatoT Bogon Ao 50-
60 kyb6.cMm, HarpeBalT Ha MAUTKE NpumMepHo Ao TemnepaTtypbl 70-80 rpaa.C wn
ocaxkgatT rugpockmng xxenesa (lll), npubaBnsaa no kKannsgm pacTBOp aMMWaka B
NpPUCyTCTBUN 3-4 Kanesab WHOUKATOPA METUJIOBOr0 KpaCHOro A0 MNoXenTeHus
pacTBOpa Haj O0CafKOM. 3aTeM CTakKaH BblAep)XMBAOT B TernJioM Mecte 3-5 MUH 1”
OT(UNbTPOBLIBAOT 0CafoK rugpokcmpa »xenesa (lll) 4vepes punabTp "KpacHas
neHTta" M npombiBaldT ero Ha gunotpe 10-12 pa3 ropAy4YMmMm pacTBOPOM a30THO-
KUCJIOr0O aMMOHUA 00 WCYEe3HOBEHUA peakuunm Ha MoH xnopa. Ocafok BMecTe C
PUNbTPOM NEPEHOCAT B TUreNb, MOACYLUMBAIOT U NMPOKaINBAOT B MydenbHON neyn
npun Temnepatype 1000 rpan.C B TeveHne 20-25 MUH 00 NOCTOSAHHOW MaccChbl. TUTP

pacTBopa [a) TPEXXNIOPUCTOr0 >Kesiesa B rpaMmMax Ha Kybuyeckuin caHTUMeETp

BbIYUCAAIOT No hopmysie

a= " (25)



m
roe “P

25| - [aNIMKBOTHAs 4YacTb TPEXXNOPUCTOrO0 xKenesa, Kyb.cm.

cpegHee apugmMeTnyeckoe 3Ha4YeHMe MaccChl MPOKAJIEHHOro 0CaakKa, r;

8.2.2.2. YcTtaHoBKa TuTpa 0,05 M pacTtBopa TpuioHa b no okcnay xenesa (1)

B Tpu KoHM4Yeckme kKonbbl BMecTUMoCcTbio 250-300 Ky6.cM oTbupatoT no 20 Kyb.cm
TPEXXJIOPUCTOro »>kenesa, pasbasnaiT go 100 kyb.cm BOOOM M  HarpeBatoT
npuMmepHo Ao 50 rpan.C, nobaBnsawT 6-7 Kanenb CyNb(pocannumnioBoro MHANKaTopa
N TUTPUPYIOT PACTBOPOM TpuiaoHa b OO0 wncyesHoBeHUS (HUONETOBONM OKpPaACKW

T
cynbocanuumnnaTta >xenesa. TUTp pacTBopa TPWUIIOHA ISL FE?O3J

Kybru4yecknin CaHTUMETP BbIYUCASAIOT NO hopMmysie

B rpaMMax Ha

20a
Tre,04 = VIR (26)
cp
cpenoHee apumeTmnyeckoe 3HaveHnme obvema 0,05 M pacTBOpa
roe V.:p -|lTpnnoHa b, npowepwero Ha TUTPOBaHME TPEXXJIOPUCTOro >Kesesa,
Kyb.c™m;
20! - obbemM pacTBOpa TPEXXJIOPUCTOro »esie3a, B3ATbIN OJ19 TUTPOBAHMUA,
Ky6.cM.

8.2.3. lNpoBeneHne aHannsa

HaBecky aHanm3umpyemoro mMatepuana macconm 0,2 © cnaaBAdiOT B MJaTUHOBOM
Turne ¢ 2 r cmecn gna cnnasneHnsa npu 1000 rpan.C B TeveHme 3-5 MuH. lNnas
pacTBopsAloT B 50 Ky6.CM pacTBopa CONSIHOWN KUCNOThI.

MaTepuanbl, pacTBopsloLWMeCca B CONSAHON KucioTe 6e3 ocTaTka, NnoMellarT B
KOHMYecKyto Konby BmecTtumocTbto 250-300 ky6.cm, copepkawyto 15-20 ky6.cm
BOAObl, MpuanBaloT 5-7 Ky6.CM CONSHOM KWUCNOTbl M OCTOPOXXHO HarpeBalT Ha
NJANTKE 00 NOJIHOro pa3slioKeHUsa HaBeCcKn. 3aTeM npu nbom cnocobe pasnoxeHUs
HaBeckn gobasnsatoT 7-10 Kanenb a30THOW KUCAOTLI, pa3basnsatT sogonm go 100
Kyb.cM, cnabo kKnnaTaT pacTtBop 1-2 MUH, NOCAEe 4Yero HeNTpPanm3ylT pPacTBOPOM
aMMMakKa [0 WU3MEeHeHUss OKpackum 6yMa>KKm KOHIFo B KpacCHbI LUBeT, 3aTem
nobaBndalT MNo KanasgMm pacTBOP COJSHOM KUCAOTbl A0 W3MEHEHUSA OKpacKu
MHONKaTOpHOM 6yMa)KKu Ha cupeHeByto, nocne 4vero pobasnsawT 8-10 kKanenb
N30bITKa TON XXe KUCNOThl N TUTPYIOT rOpsA4Ynin pacTBOpP TPUJIOHOM b B NnpucyTCcTBUN
6-7 Kanenb CynabPOCaMUUIIOBOr0o WHOMKATOpa A0 WUCYEe3HOBEeHUSA (unoseToBomn
OKpacku pacTBopa. [asnee pacTBOp COXPaHAKT [AO1a onpenesieHna okcupaa
atoMnHUA. OnpeageneHne MOXXHO Tak>Xe BeCTU U3 aJIMKBOTHOW YacTun obbemom 100
Kyb.CM 13 pacTBOpa nocsie onpenesieHnsa okcnpga KpemHums no n. 6.4.3.

8.2.4. ObpaboTKa pe3ynbTaToOB

X
MaccoBylo [O/IO OKCUAA Kese3sa (III)L Fe20s )

hbopmyne

B nMnpoueHTax BblHUCAAIOT MO

V- Tre,0, -100

XFEEOE = m H (27)




obbvem 0,05 M pacTtBopa TpuioHa b, noweawnn Ha TUTpoBaHne, Kyb.cm;
Macca HaBeCku npobwl, r.

roe V
m

I'Ip|/| daHaJinse M™MaTepnmasios, coaepXalwnmx ABYyX- W TpexBaJZiIeHTHOE >XXeJe30,

X
MaccoBYI0 oo okcuaa xenesa (I11) ¥ 2293/ ghiyncnsioT no dopmyne
XFes05 = AFej05 ~ Kreo - 11114, (28)

roe
X -lIMaccoBas nonsa okcuaa xenesa (1), onpenensemasn no n. 8.6, %;

Fel
11114 _|KO3(hhnLIMEHT NepecyeTa MaccoBOn A0/ okcuaa Xenesa (ll) Ha okcng,

' »xenesa (Ill).

Mpun aHanM3e mMaTepurasioB, CoAep KallMx TONbKO okcupA »enesa (ll), ero maccoByto

[0JH0 D{Feﬂ ) B MpoOLEeHTax BbIYUCAAIOT No hopmyne

XFeo = XFe,0, - 0891, (29)

roe KOhPUNUNEHT nepecyeTa MaccoBon Aonm okcupaa »enesa (lll) Ha okcua
0,891 xenesa (I1).

8.3. doToKoNOpUMETPUYECKUA MeTod C Cynb(poCannumioBon KMUCAOTON Npu
MaccoBon gone okcmaa xenesa () npo 10,0%.

MeTon ocHoBaH Ha o6pa3oBaHMWM B aMMMA4YHOW Cpefe »KeNToro KoMMJjekca
TpucynbocanmumnaTa »xenesa npu NCnosib30BaHUM CysibOCaNNLNIOBON KUCIOThI
B KayecTBe KoMmnsekcoobpasosaTens.

8.3.1. CpencrtBa aHanmsa

Becbl nabopaTopHble 0bLero HasHa4yeHus.
DOTO21EKTPOKOSIOPUMETP KOHLLEHTPALNOHHBIN.

MNe4yb MydenbHag.

Kuncnota consaHasa no NOCT 3118, pacTteopbl 1:1 1 1:3.
AmmMunak BogHbin rno NOCT 3760.

Kucnota cynbgocanmunnosaa 2-sogHas no [OCT 4478, pacTBOp MacCcCOBOU
KoHUeHTpauynen 250 r/ky6.am.

Okcnpg xenesa (lll) no TY 6-09-1418, BbicyweHHbI npu TemnepaTtype 105-110
rpan.C 4o NOCTOAHHOW MacChl.

Cmecb anga cnnassedHnsa no n. 6.4.1.
8.3.2. NoagrotoBka K aHann3y

8.3.2.1. NpuroTtossieHNe CTaHOAPTHbIX, FPAAYNPOBOYHbIX N XOJIOCTOr0 pacTBOPOB



Ons npuroTtoBneHUsa CTaHOApPTHOro pacrteBopa okcumaa xenesa (lll) (pacTteBopa A)
HaBeCcKy oKcumpa »xesnesa Maccom 0,1 r noMmewarwT B KOHUYECKY Konby
BMeCTUMOCTbIO 250 Kyb.cm, npunmeatoT 50 Kyb cM pacTBopa CONSAHOM KUCNoThl 1:1
N, NOKPbLIB KONBOY YacoBbIM CTEKJIOM, HarpeBalT MPU YMEPEeHHOM KUMEeHUN Ao
MOJIHOrO pPacTBOpPEHUS HaBeCKMW. 3aTeM pacTBOpP OXJlaXXZalT, nepesogAT
KOIMYECTBEHHO B MepHYylo Kosiby BmMecTuMoCTbio 1 Ky6.AM, OOAMBAOT 00 METKU
BOOON U nepemewnBatoT. MaccoBasa KOHUeHTpauuns okcmaa xenesa (lll) B pacTtsope
A-0,1 Mr/kyb.c™m.

N3 pacTtBopa A rotoBAT paboymnm CTaHOapTHbLIN pacTBOp okKcuaa xenesa ()
(pactBOp B), ANna 4yero oTMepaAT nuneTkonm 50 Kyb.cM pacTBopa A, NEepeHOCHAT B
MepHYto Konby BMecTumocTbio 250 Ky6.cm, npubasnawT 50 Kyb6.cM pacTBopa
consiHou KucnoTtbl 1:3, poBoAsT OO0 MEeTKM BOAOWM W NepemMewmsatroT. Maccosas
KOHLUEeHTpauns okcmaa »xenesa (lll) B pacteope b - 0,02 mMr/ky6.cm.

Ana npuroToBsieHMA XOJIOCTOro pacTtBopa 1,5 r pacnsaBsieHHOW CMecu [ns
cnnasneHna pacteopsatoT B 100 Ky6.cM pacTBOpa CONSHOWM KUCAOThI 1:3, mepeBoasaT
B MepHylo Konby BMecTuMocTbio 500 Ky6.cM, OOBOOAT MOJIYHEHHbLIN pacTBOp 00
MeTKN BOLAON N NepemMeLlnBatoT.

Mpn wncnosb3oBaHUM rpPagyupPoOBOYHLIX PACTBOPOB, MpurotoBsaeHHbix w©n3 0OCO
CblpbeBOW cMecu Mo n. 6.4.2.1, maccoByl p[oso okcumpga >kenesa (lll) B HuX
pacCcYUTbLIBAlOT OTHOCUTEsIbHO HaBecku 0,15 r, KOTopyto NPUHMMAIOT 3@ OCHOBHYIO.

8.3.2.2. NocTpoeHne rpaflynpoBOYHOro rpauka

B naTb MepHbIX KOG BMecTuMocTbio 100 ky6.cM npunusawT 2; 5; 10; 15 n 25
Ky6.cM pacTtBopa b, 4to cooTtBetcTBYeT 0,04; 0,10; 0,20; 0,30; 0,50 mMr okcmpa
xenesa(lll). JobasnawT B nepsBble YeTbipe KONObl cooTBeTCTBEHHO 23; 20; 15; 10
Kyb.CM XO0JI0OCTOro pacTtBopa U BO Bce Konbbl no 15 kyb.cm pacTBOpa
CyNbHOCaANNLMNIOBO KNCNOThLI. 3aTeM Mo Kanasam npubaBnsioT pacTBOp aMMMaKa
00 NoJslydYeHUss YyCTOMYMBOro »XEeNTOro OKpalMBaHUA pacTBopa U ewe 5 Kyb.cm
n36bbITKa.

PacTtBopbl B kKonbax OoBOOSAT OO0 METKM  BOAOW, NepemMewmBaloT W©
(hOTOKONOPUMETPUPYIOT MOJIYyYEHHbIE TPaAyMpPOBOYHbIE PacTBOpPbI, WCNOb3YS
CUHNIN CBETOUNBTP C 061aCTbio CBETONPONYCKaHMA Npu AsIMHE BOJIHbI 420-450 HM
B KlOBeTe C TOJIWMHOM norjowawwero cset caod 10 MM  OTHOCUTEJSIbHO
ANCTUNANPOBaAHHOM  BoAbl. [lo  MNONy4YeHHbIM  pe3ynbTaTaM  onpenesieHun
OMTUYECKON TMJNOTHOCTU WU M3BECTHOW KOHUEHTpauunm okcmpa xenesa (lll) B
hoToMeTpupyemMbix obbemMax CTPOAT rpagyupoBOYHLIA rpaduK WK COCTaBAAT
KanmbpoBO4YHOE ypaBHeEHME.

Mpn MCNoNb30BaHUN TPALYMPOBOYHLIX pPACTBOPOB, NPUroToBsieHHbIX n3 0OCO
CbipbeBON cMecu, oTbupaloT B MepHble KoNbbl BMecTumocTbio 100 Kyb.cm no 25
Ky0.CM Ka)X4oro rpagympoBO4YHOro pacTBopa.

Onsa pacwupeHnsa OuanasoHa onpegenisemMblX copep)xaHunm okcmpa xenesa (ll)
MOXXHO AOJ19 nNoCNegHuXx Tpex rpagyupoBOYHbIX PACTBOPOB WCMNOJIb30BaTb
aJINKBOTHbIe YacTun no 50 Ky6.cm.

K oTobpaHHbIM a/IMKBOTHbLIM 4YaCTAM FpafyunpoBoYHbIX pacTBopoB OCO pobasnsioT
no 15 ky6.cM pacTBopa CynbdOoCannunioBOn KUCAOTbl. HdanbHenwune onepayunmn
BbINOJIHAIOT aHaNI0OrM4YHO U3J1I0XKEHHOMY BbllLe A1 pacTeopa b.



8.3.3. lNpoBeneHne aHannsa

Ona onpepeneHms MaccoBoW paoam okcuaa »xenesa (lll) B MepHyw kKonby
BMecTuMocTbio 100 kKyb.cm oTbupatoTt 25 kKyb.cM aHanm3mpyemoro pacTBopa,
nPUroToBJIeHHOro no n. 6.4.3, U fanee MNOCTyMakT TakK >e, Kak OonucaHo B .
8.3.2.2.

8.3.4. ObpaboTKa pe3ynbTaToOB

Maccy okcupa »xenesa (lll) B Munaurpammax HaxoOsaT MO COOTBETCTBYHOLWEMY
rpagynpoBoO4YHOMY rpadmKy M BbIYUCISAIOT MCKOMYIKO MACCOBYHO AO0JIIO 3JIeMeHTa Mo
dhopmyne (7).

HenocpencTtBeHHO MaccoOBYIO OO0 okcmaa »xene3a (lll) B npoueHTax onpenenswT
no rpagyvpoBOYHOMY rpadpuky, MPOCTPOEHHOMY B KoopAMHaTax "onTuyeckas
MIOTHOCTb - MaccoBas [ONA 3/1eMeHTa B rnpoueHTax" wunam HaxogaTt no
KanmbpoBO4YHOMY ypaBHEHUIO. [pn OTCTYN/IEHUN OT YCNOBUA FPafynpoBKN B HacTw
N3MEHEHNA HaBEeCKW, aJIMKBOTHOW 4YacTW WK pa3BefeHusa pacyeT MPOBOJAT MO
dhopmye (8).

8.4. ®oTOKOIOPUMETPUYECKUA MeTo C pPodaHMOOM Mpu MACCOBOW [oOJie OKCcuAa
xene3sa (lll) no 10,0%

MeToL OCHOBaH Ha O6pa3OBaHVIVI KpaCHOIro KoOMriJiekCHoro coeanHeHmnsa poaaHunga
xKesiesa rnpm umcnojibsoBaHUnM B Ka4decCTBe KOMI'IJ'IeKCOO6pa3OBaTeJ'IF| poOoaHNCTOro
Kaanma nainm aMMOHNA.

8.4.1. CpencrBa aHanmsa

Becbl nabopaTopHble obLero HasHa4yeHus.
Me4yb MydenbHag.

DOTO3/1EKTPOKOJSIOPUMETP KOHLEHTPALVUOHHbIN.

KucnoTta a3oTHada no NOCT 4461 n paCcTBOp MOJIAPHOMN KOHLEHTpauuen BellecTBa-
SKBMBasieHTa 4 MoJb/Ky0.aAM (4H): 276 Ky6.CM a30THOW KNCIOTbI pa3baBnsaoT BOLON
no 1 ky6.am.

AMMOHMN pogaHncTbein no NOCT 27067, pacTBOp MacCOBOM KOHUeHTpauuen 250
r/ky6.oMm  unm  kanun  pogaHucteim no [OCT 4139, pacTBOp MacCOBOW
KoHueHTpauwnen 300 r/ky6.am.

Okcunpg xenesa (lll) no TY 6-09-1418, BbiCcyweHHbIW Npu TemnepaTtype 105-110
rpan.C oo NOCTOAHHOW MacChl.

8.4.2. NoaroTtoBkKa K aHanusy

8.4.2.1. MNMpuroToBaeHNe CTaHOAAPTHbLIX, FPAfYUPOBOYHbIX U XOJIOCTOr0 PacTBOPOB
BbIMONHAKT no n. 8.3.2.1.

8.4.2.2. llocTpoeHne rpafynpoBoO4YHOro rpamka

B naTb MepHbIX Konb BMecTtumocTbio 100 ky6.cm npunusatoT 1,0; 2,5; 5,0; 10 n 15
Kyb.cm pacTtBopa b, 4To cooTBeTcTBYeT 0,02; 0,05; 0,10; 0,20 n 0,30 Mr okcmaa
xenesa (lll). JobaBnawT cooTBeTCTBEHHO 24; 22; 20; 15 n 10 kKy6.cM XxonocTtoro



pacTtBopa, no 10 ky6.cM pacTBOopa a30THOM KWUCAOTbI U noovyepenHo no 10 mn
pacTBopa poAdaHMAa aMMOHMA WKW Kanud, pasbaBngwoT OO MEeTKM BoOOW,
TWaTeNbHO nepeMewmnsaroT N (POTOMETPUPYIOT MoJIy4YeHHble rpagynpoBOYHbIE
pacTBOPbl, Y4YUTbiBad HeOOCTAaTOYHY CTOMKOCTb  POAAHUCTOro  >Kesnesa,
HenocpeacCTBEHHO NOC/e UX W3roTOBJIEHUA, WUCMNOMb3yA CUHUKA CBETOMUNBLTP C
obnacTblo CBETOMPOMNYCKaHUA Npu gnamHe BoJiHbl 420-450 HM B KloBEeTE C TOJILLMNHON
nornowatowiero ceet cnos 10 mm.

Mo nony4YeHHbIM pe3ynbTaTaM onpeneseHnn onTUYeCcKom NJAOTHOCTU U U3BECTHON
KOHUEeHTpauunm okcmaa »xenesa (lll) B doTtomeTpupyeMbix obbemMax CTpPOAT
rpagympoBOYHbIN FpaddnK UK COCTaBASAIT KannbpoBOYHOE YpaBHEHME.

Mpy WCNONb30BaHUN PAAYNPOBOYHbIX pPACTBOPOB, MNPUroToBJsIeHHbIX n3 0OCO
CblpbeBON cMecun, oTbupatoT B MepHble Kobbl BMecTUMoCcTbio 100 Ky6.cM no 25
Ky6.CM Ka)K40oro rpagympoBO4YHOro pacTteopa.

Ons pacwmpeHns guanasoHa onpenenseMsix cogep>xaHnm okcuaa xkenesa (1) gna
nepBoro pacTBopa WCMOMb3YIT aJIMKBOTHYO 4actb 10 Kyb.cm, a [ans
rpagympoBOYHOro pactBopa, coaepxxawero 0,15 r obpasua, aIMKBOTHYIO YacTb 50
Kyb.cMm. Bo Bce konbol gobasnawT no 10 Kyb6.cM pacTBopa a30THOM KWUCOTHI.
HanbHenwuve onepauun BbIMNOJHAKT aHaNIOTMYHO WN3JI0OKEHHOMY Bbllle O
pacTBopa b.

8.4.3. lNpoBeneHVe aHann3a

ona onpepeneHmss MaccoBoW p[o0am okcuaa »xenesa (lll) B MepHyw kKonby
BMecTuMoCcTbio 100 Kyb.cm oTbupatroT 25 kKyb.cM aHanm3mpyemoro pacTBopa,
NnPUroToBJIeHHOro no n. 6.4.3, n gasnee MOCTynakwT TaK >e, Kak ykKa3aHo B .
8.4.2.2.

8.4.4. ObpaboTKa pe3ynbTaToB - no n. 8.3.4.

8.5. POTOKONOPUMETPUYECKUIA METOA C OPTOPEHAHTPOSIMHOM MPU MACCOBOW Aone
okcupa »xenesa (1) gpo 3,0%

MeToZT OCHOBaH Ha NpeaBapuTeSIbHOM BOCCTAHOBJIEHUMN TPexBaJIEHTHOrO »Kese3a
rMOPOXJIOPUAOM TUAPOKCUIAMUHA U  00pa3soBaHUN OBYXBaJIEHTHLIMU MOHAMMU
»Kenesa C opToeHaAHTPOJIMHOM OpPaH)XXEeBO-KPACHOIro KoMMieKca.

8.5.1. CpenctBa aHanmsa

Beckl nabopaTopHble obLero HasHa4yeHus.
Neyb MydenbHas.

DOTO3/1IEKTPOKOJIOPUMETP KOHLEHTPALVOHHbIN.

fvmopokcnnamuHa rungpoxnopug no NOCT 5456, pacTBOp MacCOBOW KOHLeHTpauuen
100 r/ky6.amMm.

Kncnota ykcycHada no N'OCT 61 n pactsop 1:1.

OpTodeHaHTponH (1,10-dpeHaHTpoNnH):1,0 I opTO(heHaAHTPOIMHA PACTBOPAIOT B
100 kKy6.cm pacTBOpa YKCYCHOM KMCNOThbI 1:1.

AMMumak BoaHbin no FOCT 3760.



YHuBepcanbHaa nHankatopHasa bymara no TY 6-09-1181.

HaTpun yKCyCHokucnbln  3-BogHbin  no [OCT 199, pacTtBop MacCcoOBOM
KoHUeHTpaunen 500 r/ky6.om (nanee 6ydepHbIn pacTBop).

Okcnpg xenesa (lll) no TY 6-09-1418, BbicyweHHbIW npu TemnepaTtype 105-110
rpan.C 4o NOCTOAHHOW MacChl.

Cmecb anga cnnasseHnsa no n. 6.4.1.
8.5.2. NoagrotoBka K aHann3y

8.5.2.1. lMNMpuroTtoBneHmne CTaHOaAPTHbIX, FrPALYNPOBOYHbLIX N XOJIOCTOrO PacTBOPOB
BbIMOJIHAOT no n. 8.3.2.1.

8.5.2.2. NocTpoeHne rpafynpoBOYHHOro rpauka

B naTb MepHbIX KO6 BMecTuMOCTbiO 50 Kyb.cm npunueatoT 1; 2,5; 5; 10; 15 ky6.cm
pactBopa b, 4To cooTBeTcTBYET 0,02; 0,05; 0,10; 0,20 »n 0,30 Mr okcmpa »kenesa
().

Noo4epenHoO BO BCe KOIBbI A0OaBNAIOT COOTBETCTBEHHO 24; 22; 20; 15 n 10 Kyb.cm
X0JIOCTOro pacTeopa, Nno 2 Kyb6.cM pacTBopa rmapoxjaopuaa rmgpokcuiamMmmHa.

3aTtemMm npunumeBatoT OydepHbIn pacTBOp A0 YycTaHoBneHms pH 3,5 (no
YHUBEpPCaSIbHOW MHAMKaTOpHOW bymare).

Ons onpeneneHna obbema bydepHoro pacteopa, KOTopbin Heob6xoammo NpnbaBUTb
B rpadynpoOBOYHbIE pacTBOpPbI, OTOMpPaAOT aJIMKBOTHYIO YaCTb pacTBopa b o6bemom
10 ky6.cMm 1 gobaBnsaoT K Hel BydhepHbI pacTBop 0 nosyyvyeHns Tpebyemoro pH.

Ons anukBOTHbLIX Yactem 1; 2,5; 5 m 15 kyb.cm pactBopa b Heobxoaummoe
Konn4ecTBo BydepHOro pacTtesopa onpenenseTcs nponopumMOHabHbIM pacyeToM.

Hanee B Kaxxayto konby npunmeatoT no 5 kyb6.cM opToheHaHTpOIMHA, AOBOAAT A0
MeTKN BOLOW, nMepeMeLlnBaloT U Yepe3 5 MUH (POTOKONIOPUMETPUPYIOT MNOJTyYEHHbIe
rpagynpoBOYHblE pPaCTBOPbI, WCNOAb3YS CUHUA CBEeTOPUIBTP C o0b6nacTblo
cBeTonponyckaHmsa npu gnamHe BoJaHbl 400-500 HM B KioBeTe C  TOJLWMHON
rnoraowiatowero ceset cs1od 10 MM,

Mo nosy4eHHbIM pe3ysibTaTaM onpefesieHUNn ONTUYECKOW MIOTHOCTU N U3BECTHOW
KOHUEeHTpauunm okcmaa xenesa (lll) B doTomeTpupyembix obbemMax CTpPoOAT
rpPafyupoBOYHbIN FpadnK NN COCTABAAIT KaanbpoBoyHOe ypaBHEHME .

8.5.3. lNpoBeneHne aHannsa

Ona onpeneneHms MaccoBOoW p[0aMm okcupa >xenesa (lll) B MepHyo Konby
BMecTumocTbio 50 kKy6.cM oTbupatoT 25 Kyb.CM aHaam3mpyemoro pacTBoOpa,
MPUroTOBJIEHHOro Mo M. 6.4.3, 1 ganee NOCTynalT TaK XXe, KakK yKa3aHo B M.
8.5.2.2.

MNpw onpeneneHnn MaccoBonm osm okcupa »enesa (lll) B 6benom noptnaHouemMeHTe
HaBecKky obpa3ua macconm 0,5 r cnnaBnsawT € 2 © CMecM Ansa CnaaBfieHus, nias
pacTtBopsoT B 30-40 Ky6.CM pacTBOpa CONAHOM KUCIOTHI 1:3, nepeBoAsAT B MEPHYIO
Konby BMecTumocTbio 100 Kyb.cM, roToBAT U (QOTOMETPUPYIOT OKpPALUEHHbIN
pacTBOP U3 aIMKBOTHOM 4YacTun 25-50 Ky6.cM, Kak nsno»xeHo B n. 8.5.2.2.



8.5.4. ObpaboTka pe3ynbTaToB - no n. 8.3.4.
8.6. NMepMaHraHaTHbIM MeTO4 NPY MaccoBon fosie okcupa xenesa (ll) no 10,0%

MeTon OCHOBaH Ha KWUCJOTHOM pa3sioXeHun npobbl B TOKE YrAeKucsoro rasa u
rnocsiegylowem TUTpoBaHUN okcnpa kenesa (ll) nepmaHraHaTom Kanus.

8.6.1. CpenctBa aHanmsa
Becbl nabopaTopHble obLero HasHa4yeHus.
Kucnota cepHada no N'OCT 4204 v pacTteop 1:4.

Kannin mapraHuoso-kucabim no [OCT 20490 wnn cTaHpapT-TUTP, pacTBop
MOJIAPHON KOHLEHTpaunen sBewecTBa-akBuBaneHTa 0,1 monb/ky6.am (0,1 H).

Hatpun yrnekucnein no NOCT 83, nnaBneHbin: cony MnomMewarT B MJAaTUHOBYIO
YallKy WK TUresnb U BblOEPXXNBAKOT B MydenbHON nevun 5-8 MmnH npu temnepaTtype
850-900 rpapg C, oxnakgatoT, pa3bmnBaloT Ha KYCOYKU, XPaHAT B 3aKpbITOM BloKce.

Kncnota consgHaa no NOCT 3118.
Kncnota ptopucrto-sogoponHas rno NOCT 10484.

Yrnekucnoiii ras: noay4daloT B annapate Kunna AOencTteBMemM pacTBopa COJISHOW
KNUCNOTbl HA MPaAaMOPHYH KPOLLKY MW UCMOJb3YIOT YrNeKucabii ra3 n3 6annoHa.

KnanaH ByH3eHa: M3roToBAAKT M3 OTpe3Ka TOJICTOCTEHHOW pe3nHOBOWN Tpybkwu
AnnHon 50 mMm. C ogHOro KoHua TpybKM NAOTHO 3akpbiBalOT pPe3nHOBON Mpobkown,
nmbo 3anmBalOT pe3nHOBbLIM KneeM. [pyron KoOHeu HafeBalT Ha CTEKSAHHYIO
TpybKy. JlezBuem 6pnTBbI BAOSIb PE3UHOBON TPYOKM AenatoT npopes (Wwesb) AJIMHON
15-20 mm.

8.6.2. lNpoBeneHne aHan3a

8.6.2.1. B KOHuM4Yyeckyto kosby BmMecTumocTbio 250-500 ky6.cm npunmeatoT 100
Kyb.CcM pacTBOopa CEepHOW KWUCAOTbl, 3akpbiBaloT Koaby npobkonm ¢ [ByMmSA
OTBEPCTUSAMMN, B KOTOpPble BCTaBJIEHbl CTEK/SAHHbIE TPYOKW, COrHyThlie nog rnpsaMbiM
yrnom. OgHa n3 Tpybok (no xoay rasa) [oxoauT A0 AHA KOJObl, BTOpas KoH4YaeTcs
nog npobkon. OAnHHy TpybKy npucoeamHAOT K annapaTy Kunna ¢ yriekmncabim
ra3oM, OTKPbIBAOT KPaH M NPOMNYCKaT YrNeKUCsbI ras 3-5 MuH.

Mpu oTCyTCTBUM annapaTa Knnna B Takyto e Koaby C paCTBOPOM CEPHON KUCAOThI
MoMeLLaloT HECKOJIbKO KYCOYKOB MJIaBJIEHOW COAbl U 3aKpbIBAlOT KOOy pe3nHoBOWN
npobkown ¢ knanaHoMm byH3eHa.

3aTeMm, B 060mx cnyydasax, NpuoTKpbIB NpobKy, 6bICTPO nomewaloT B KO6y HaBecKy
CBeXeun3MesIbYeHHOro KJMHKepa uanm uemMeHTa Maccom 1-1,5 r B Kajslbke wuanm
nanupocHonm bymare, He npekpalwas Toka rasa. Cogepxumoe Konbbl KMNATAT 15
MWH, MPOMycKas BCe BPeMs TOK YrJeKucnoro rasa. 3aTeM Kosby CHuMMaT C
NANTKN, OXJlaXXdalT, Mocne Yero oTcoeauHAwT kKonby ot npubopa Kwunna,
npubasnsawT 100 Ky6.CM CBEXENPOKUMNAYEHHOW N OXJIAXXOEHHON A0 KOMHATHOW
TeMmnepaTypbl Boabl U TUTpytOT 0,1 H pacTBOpOM MapraHLOBO-KUCNOro Kaamsa 00
PO30BOW OKpacCKun, He ncyesawuwien B TevyeHue 20-30 c.

8.6.2.2. MaTepuanbl, He pacTBopsloWMEeCa B CepHOM Kuciaote 6Oe3 ocTaTkKa,



pa3naratT B cMecn PTOPUCTO-BOLOPOLAHON N CEPHON KUCOT.

HaBecKky cBe)xensmesibMeHHOro Mmatepuana maccom 0,5-1 r nomewatoT B 60bLLON
NJaTUHOBbLIN TUresib, CMa4dymBaloT BoAomn, npmbasnaoT 10 Ky6.CM pacTBOpa CEepHOM
KWCNOTbl, OO/INBAOT A0 MOJIOBUHbLI TUMISA ropsAYen CBEXENPOKUNAYEeHHOW BOLOW,
3aKpbIBAlOT TUreJlb KPbILLKOW C OTBEPCTUEM, BCTAaBNAS B HEr0 CTEKNSAHHYIO TPYOKy
OT annapaTa Knnna, NnponycKarT YrieKUCabin ras. Turenb HarpeBaroT Ha nec4aHomn
baHe, nponyckas YrnekKUcsabll ra3 Ao Hayvajlla KUMNEHUS >XUOKOCTU. 3aTem
npekpawarT nogadyy yriekucaoro rasa (oTtcoeamHsaoT oT npubopa), oTBOOAT
KPbILWKY 1 BbiICTpo NnpmnbasnatoT 7 Ky6.cM (pbTOPUCTO-BOAOPOAHON KNCAOThI.

Turenb NAOTHO 3aKpPbIBalOT KPbILWKON (6e3 0TBEPCTUS) U OCTOPOXKHO HarpesatoT A0
nosiBsieHns 6enbix Napos, NoCse Yero coaep>Xmmoe B Turae kunataTt 10 MuH.

3aTeM Turenb NMepeHocAT B CTakaH BMecTuMocTbio 400-500 kyb.cm, npubasnsatoT
150 Ky6.CM CBEXENPOKMNAYEHHON N OXNaXAEHHOW A0 KOMHATHOW TeMnepaTypsbl
BOAbI, 5 Ky6.CM cepHO KNCNOTbI N BbICTPO TUTPYIOT, Kak onmncaHo B n. 8.6.2.1.

8.6.3. ObpaboTKa pe3ynbTaToB

MaccoByto nonto okcmaa »kenesa (ll) [K Fel ) B MPOLLEHTax BbIYNCAAIOT No opmyie

V-0007184-100

Xreo = (30)
m
rnoe _|obbem pacTBOpa MapraHUOBO-KWCIOrO  Kajius, MOLWEeAWNA  Ha
WV TUTpoBaHue, Kyb.cm;

0.007184| |[£OM4ECTBO OKCMAA Xenesa (I1), cooTBeTcTBYIOLWEE 1 KY6.CcM TO4HO 0,1
: H pacTBOpa MapraHL0BO-KNCIOro Kanus, r;

M| - {macca HaBeCKn Npoobsl, T.

9. OnpepneneHne okCcnaa aJloOMUHUS

9.1. OwmnbkKa NOBTOPSEMOCTU N paCXoXXOeHMe Mexay pe3ysbTaTaMun NapaaniesbHbiX
onpeageneHnn He O0JIKHbI NPeBbILATb 3HAYEHUW, YKa3aHHbIX B Tabn. 7.

Tabnuua 7
%

MaccoBas 0019 oKcuaa S R
aJIlOMUHNSA n s
o 1 Bktou. +0,05/0,07
CB.1pmo 3" +0,10{ 0,15
"3nT7" +0,15/0,20
“7"20" +0,20/ 0,30
"20" 70" +0,30/{ 0,40
"70 +0,40/ 0,50

9.2. O6bEMHbIN KOMMNEKCHOMETPUYECKUA MEeTOA

MeToZ OoCHOBaH Ha 06pa30BaHUN KOMIMJIEKCHOro coefuHeHns TpuaoHa b ¢ noHamu



antomMmnHna npu pH pacteopa 2-3 ¢ nocneayownm obpaTHbIM TUTPOBaAHMEM N30bITKa
TpunoHa b, 3aBegoMoO BBOAMMOIO Nocsie onpenesieHna okcmpa xenesa (no n. 7.2),
pacTBOpOM xsiopuaa xenesa npu pH 4,8-5,0.

MpucyTcTBYyOLWME B pacTBOpe rocjie onpenesieHns OKCuAa >Kesiesa TpuaoHaT
»enesa, He pa3pywatowmnnca npu pH pactBopa 4,8-5,0, a TakXXe MOHbl KPpeEMHUS,
KanbUnsd, MarHus, cepbl He MpPenATCTBYIOT onpeaesieHnto okcnaa aJlloMUHNA.

9.2.1. CpenctBa aHanmsa

Becbl nabopaTopHble 0bLiero HasHa4yeHus.
Me4yb MydenbHas.

Kncnota consgHada no NOCT 3118 u pacTteop 1:3.
KucnoTta asoTtHasa no NOCT 4461.

AmMMumak BogHbim no FOCT 3760, pacteop 1:1,5.

Tpunon b no NOCT 10652, pacTBOp MaccoBon KOHUeHTpauuen 0,05 monb/kKy6.om
(0,05 M): roTtoBaT no n. 8.2.1.

Kncnota cynbgocannunnoBas 2-soaHasa no NOCT 4478.
CynbocannunnoBbin nHonKaTop no n. 8.2.1.

HaTtpua rupgpokcng no NOCT 4328 vnu Kanna rugpokemnp no NOCT 24363, pacTeop
MaccoBON KoHUeHTpaumnen 200 r/ky6.oMm.

Kucnota ykcycHaa no FOCT 61, nemaHas wmnu MaccoBon KoHueHTpauumen 800
r/ky6.oMm.

HaTpun ykcycHo-kncabin 3-eoaHbin no FOCT 199 mnn 6e3B0AHbIN (N1aBNEHbIN).
Cmecb ang cnnassedHnsa non 6.4.1.

Xeneso Tpexxnopuctoe 6-soaHoe no NOCT 4147 nnun xxenesoaMMOHUNHbIE KBACLbI,
pacTBOpP MaccoBon KoHueHTpaumnen 0,05 monb/ky6.a4m (0,05 M) no n. 8.2.1.

KBacubl antomokanmnesble no NOCT 4329, pacTBOp MaccoBon KoHueHTpaunen 0,05
MoJib/Ky6.oM: 16  kBacuoB pacTeopsAloT B 300 Kyb.cM BOAbI, PUIBTPYIOT PacTBOpP B
MepHYylo Konby BmecTumocTbio 1 Ky6.aM, nobasnsaoT 9 Ky6.CM CONAHON KUCIOTHI,
pa3baBnaloT BOOOW 00 METKU, NepeMeLlnBatoT.

AueTaTHbIn 6ydepHbIn pacTBop ¢ pH 4,8-5,0: 165 r nnaBneHoOro ykKCyCHO-KMUC/IOro
HaTpua unn 270 © HaATpUA YKCYCHO-KuUcnioro 3-sogHoro pacteopstoT B 300-400
Kyb.CM BOAbl, PUALTPYIOT B MEPHYIO KONOY BMecTUMOCTbio 1 Ky6.aM, nobasnsatoT 60
Kyb.cM negsHOW unm 75 Ky6.CM YyKCYCHOWM KUCIOTbl MaccoBoM KoHueHTpauunen 800
r/ky6.am n gonuneatoT Ao 1 kyb6.am Boaon.

CnumpT 3TUNOBbLIN PEeKTUPUKOBaHHbIN TexHnYeckunin no NOCT 18300.

MeTunoBbIN KpacHbIN (MHONKATOpP), CNMPTOBON PacTBOP MAaCCOBOW KOHLEeHTpauuen
2 r/ky6.0M B 3TUNOBOM cnupTe.



9.2.2. NoaroTtoBka K aHanusy
9.2.2.1. YcTaHOBKa TUTpa pacTBOpa aJIlOMOKaIMEBbLIX KBAaCLLOB MO OKCUAY aJIlOMUHNSA

Mo 25 kyb6.CM pacTBOpa a/lOMOKaJIMEBbLIX KBACL,OB MOMELLAOT B TPWU CTaKaHa
BMecTuMoCTbio 150 Ky6.c™m, pasbasnsaoT Bogon oo ob6vema 100 Kyb6.cM 1 ABYKpaTHO
oCaXkK[dalT TUAPOKCMA aJIOMUHUSA aMMUAKoOM MO WHAWMKATOpPY MEeTWUI0BOMY
KpacHoMY.

OcanoK punbTPYIOT 1 NpoKanuBatoT nNpu TemnepaTtype 1100 rpan.C 40 NOCTOSHHOM
MaCChl.

TunTp pacTBOpa aJloMOKaIMEBbIX KBaCL,OB [6) B rpaMMax Ha Kybnyeckmnin caHTUMeTp
BbIYUCAOT Mo popmyne

mcp
5= —", (31
25
m cpenHee apudmMmeTnyeckoe 3Ha4vYeHMe MacChbl MpPOoKaleHHOro ocanka

e |-
roe P lokenpa anoMunus, r;

25| |06beM aIMKBOTHOM YacTuK pacTBOpa aJloMOKasIMeBbIX KBAcLOB, Ky6.cM.

9.2.2.2. YcTaHOBKa TUTpa pacTBopa TpuaoHa b no okcnay aatoMNHNSA

MNpenBapuTesnbHO yCTaHaBMMBaoT obbemMHoe COOTHOLUEHME Mexay
KOHLUEHTpaUunsMnm pacTBOPOB TPWUIOHa B 1 TpexxnopucTtoro xesnesa MaCCOBOW
KoHUeHTpaunen 0,05 mMonb/kyb.oM. LN 3Toro cnyckalT u3 OpeTkn B Tpu
KOHn4Yeckme konbbol BMmectumMocTbto 250-300 Kyb.cm no 10 kKyb6.cm pacTBOpa TpUJIOHa
b, pasbasnsaoT Bogon Ao obvema 100 ky6.cm, npmnmeatoT 10 Kyb.cM aueTaTHOro
bycdhepHoro pacteopa, 6-7 Kanenb Cysab(oCcannyngoBoro MHAMKaTopa U TUTPYIOT
PacTBOPOM TPEXXJIOPUCTOro »>Kesieza A0 TMOSABJEHMA  30JI0TUCTO-OPaH>XEBOW
OKpPaCKW, He ncyesawLen B Te4eHne 1 MuH.

KosadpprnuymeHT (K) , BblpaXkalowmnm  obbemMHoe  COOTHOLUEeHMe  Mexnay
KOHUEHTpaunamMmym pacTBOpPOB TpUJioHa b 1 TpexxnopucToro »kesesa, BblHNCAAKT Mo

hopmyne

K=—"0, (32)

roe| [cPedHee apudMeTUHecKkoe 3HadeHwue 0o6beMoOB pacTBopa TPEXXJIOPUCTOro
Y, »Kenesa, noweawero Ha TuTpoBaHume 10 Kyb.cM pacTBopa TpwuioHa b,
"Ml |ky6.cm.

TnTp pacTBopa TpwiaoHa b onga onpepeneHns okcmpa ajJlOMUHUA yCTaHaB/IMBaKOT
cnepgywowmm obpasomMm. B Tpu KoHuMYeckme Konbbl BMecTumMocTbio 250-300 Kyb.cm
cnyckawT un3 bwpeTkm no 20 Kyb6.CM TUTPOBAHHOroO pacTBOpPa aJIlOMOKaJIMEBbLIX
KBacuLoB, pa3basnaT Bogon 0o obbema 100 Kyb.CM, HEMTpPANU3YIOT PaACTBOPOM
aMMMakKa OO M3MEHEHUSA B KpacHbIM LBeT BbyMa)Kkm "KOHro". 3aTemM Mo Kanasam
no6aBNalT pacTBOP CONAHOM KUCAOTbl A0 U3MEHEeHUA uBeTa ByMaXKkm "KOHro" B
cupeHeByto N euwe 8-10 kanenb KM3bbITKa TOW >Xe KUCNOTbl. K nosy4eHHOMY



pacTtBopy fobasnsawT 25 Kyb6.cM pacTBopa TpwuiaoHa b, HarpesalT [0 KUMeHus,
npunbasnawT 10 KkKyb.cm auetaTHoro 6ydepHoro pacTBopa, 6-7 Kanenb
CynbocanmumnmnoBoro MHAMKaTOpa, OXJa)X4alT OO0 KOMHAaTHOW TemnepaTypbl ©
TUTPYIOT pPaCcTBOPOM XJIOPUCTOrO >Kese3a A0 MNOSABAEHUA 30/10TUCTO-OpPaH>XEBOW
OKpackKu, yCTONYNBOW B Te4eHne 1 MUuH.

[\T.ﬂ.lg[:lg )

TnTp pacTtBOopa TpwuiaoHa b B rpaMmMax Ha Kybumyeckmm caHTUMETp

BbIYUCIAT Mo popmyne

Ta,0, = 29 ; (33)
25-K-V,,
roe 20 | - |obbeM TUTPOBaAHHOIO pacTBOpPa aslloMOKaNEBbIX KBACLOB, Ky6.CMm;
25- obbemM pacTBOopa TpwioHa b, 3apaHee NPUANTBLIA K TUTPOBAHHOMY
pPacTBOPY aJIlOMOKaINEBbLIX KBACLLOB, Kyb.CM™;
cpefHee apnpmMmeTndeckoe 3Ha4yeHune obbema pacTBopa
ch -|TpexxnopnucTtoro »xenesa, nowenwumn Ha obpaTHoe TUTpOBaHUe,
Ky6.c™m.

9.2.3. lNpoBeneHne aHann3a

K pacTBopy aHanusmpyemon npobbl nocse onpeneneHus okcupa »xenesa (lll) no n.
8.2.3.1 pobaBnsAlT Takoe KOAMYEeCTBO pacTBopa TpuaoHa b, 4Tobbl xBaTWUNO Ha
MnoJIHOE CBA3bIBaHME npennosiaraeMoro KosmyecTtsa OKCMaa aJloMUHUA B KOMMJIEKC
n octanca m3bbiTok okono 10 kyb6.cm. KonmyectBo pgobasnsemMoro pacTBopa

TpunoHa b (C) B Kybnyecknx caHTUMeTpax BbIYUCASAIOT No popMyne

M- X0
C= 2 110, (34)
Ta,0, - 100
roe M | - [Macca HaBecku nNpobbl, T.
npegnojsiaraemMad MaccoBasd AO0JiIA OKCUOa aJIIOMUHUA B MaTepunase

X i
Al203 npobbl , %;

10 n36bITOK pacTBopa TpuioHa b, Ky6.cMm.

Nocne pobasBneHns pacTBopa TpuaoHa b aHanm3mpyembin pacTBOpP HarpeBaloT U
AoBOAAT OO0 KuneHus, npmbasnsT 10 Kyb.cMm aueTtaTHoro 6ydepHoro pacrtsopa,
oXNla)kaalT A0 KOMHATHOM TemnepaTypbl U TUTPYIOT PAaCcTBOPOM TPEXXJIOPUCTOro
»Xesne3a 00 NosB/IEHUS 30JI0TUCTO-OPaH)XXEBOr0 OKpPalUMBaHMSA, HE MCYE3aloLWEro B
Te4yeHue 1 MUH.

NpumevaHne. B mMaTepunanax, He coAepXxallmx OKCUL >Kesie3a, OKCUA aJlloMUHUA
onpepenseTcsa M3 otnesbHOW HaBecku maccom 0,05-0,20 r B 3aBUCMMOCTU OT
KOHLEeHTpauum nmnm mn3 aJnKBOTHOW 4HacCcTuU punabTpaTa nocsie oThesieHns okcmpa
KPeMHUNS XXeslaTUHOM Mo . 6.3.2.

Pa3pellaeTcs TakXXe onpeaensaTb OKCUAbI XKenes3a 1 aJloMUHUS, UCNONb3ys 0CafoK
rMOPOKCUOO0B, MOJYYEHHbIV MO N. 7.2.3 nocsie ero pacTBOPEHUS B CONISHOW KUCOTeE.

9.2.4. ObpaboTKa pe3ysnbTaToOB



(X 05 )

MaccoByto OO OKCUAA a/llOMUHUS B MPOLEHTaxX BbIYMCAAT No hopMyie

[C-K-V]Tu,0, -100

Kal04 = - 0638 Xri0, (39)
m
roe ] obbemM pacTBOpa TPEXXJIOPUCTOro »kesesa, nowepwmm Ha obpaTHoe
WV TUTPOBaHMe, Kyb.cm;
m -lIMacca HaBeckun nNpobsl, T.
XT'CI -lIMaccoBas 0os8 oKCuaa TuTaHa B npobe, onpeaeneHHas no pa3a.lo, %.
1z

9.3. MpsaMon poToKoNIOPUMETPUYECKN MeToL,

MeTon ocHOBaH Ha o6pa30BaHMW OKPALUIEHHOr0 B KPACHbIA LBET KOMMJIEKCHOro
coeiIMHEeHNA NOoHa aJIIoMUHNA C aJIloMUHOHOM Npu pH pacTteopa 4,5-4,8.

9.3.1. Cpencrtea aHanmsa

Becbl nabopaTopHble 0bLero Ha3Ha4YeHus.

Me4yb MyenbHas.

DOTO3N1EeKTPOKOSIOPUMETP KOHLLEHTPALNOHHBIN.

PH-meTp nnn noHomep.

HaTpun ykcycHo-kmncabin 3-eoaHbin no FOCT 199 mnn 6e3BoaHbIn no TY 6-09-246.
HaTpusa rmgpokcua no NOCT 4328, pacTBOp MacCoOBON KOHUeHTpauwnen 10 r/ky6.am.
Kncnota ykcycHasa no N'OCT 61, neansHas.

KucnoTta ackopbuHoBas nuuieBas, pacTBOP MaCCOBOW KOHUeHTpauuen 2 r/kyb.am:
0,2 r kucnotbl pactBopstoT B 100 ky6.cm Boabl. PacTBop rogeH 2-3 cyT.

ANOMUHOH (aMMOHMWNHasA CoJib aYyPUHTPUKAPOOHOBON KNUCNOThI), paCcTBOP MaCCOBOW
KoOHUeHTpaunen 1 r/ky6.am: 1 r anoMmHoHa pacteopsaoT B 100 Ky6.cM BoAObl C
nocnegywouwmm passegeHmem Bogon pno 1 kyb.am. PacTtBop TwaTesibHO
nepemMeLInBalOT, BblOEPXUBAKT B Te4yeHue 4-5 cyT B TEMHOM MecCTe, XPaHAT B
cocyfe U3 TeMHOro cTekna.

AueTaTHbin OydepHbIn pactBop pH 5,2 - 5,3: 100 r HaTpusa YKCYCHO-KWUCJIOro
be3BogHoro nnm 168 r 3-soaHoro pacteopsAioT B 300 Kyb6.cM BOAbI, PUNBTPYIOT U
pasbasnsaiT Bogonm no 950 kyb.cm, pobasnsawT 15 Kyb.cM negsAHom YyKCYCHOW
KUCNOTbI, NepeMeLmnBaoT U NpoBepsAlnT pH pacTeBopa Ha MoOHOMepe pH-meTpe; npu
3HaYeHUn pH mMeHee 5,2 nobaBnalT No KanasaMm pacTBOp rMApPOKCMAa HaTpus, Npu
pH 6onee 5,3 - HECKONLKO Kanesb YKCYCHON KUC/OTHhI.

9.3.2. NoagrotoBka K aHann3y
9.3.2.1. lNpuroTtossieHNe rpafynpoBOYHbLIX paCTBOPOB

Ncnonb3yoT rpagynpoBOYHbIE PacTBOPbI, MPUrOTOBNIEHHbIE MO N. 6.4.2.1, NpUHAB



HaBecky OCO maccom 0,15 r 3a OCHOBHYIO M PaACCYUTbIBAOT OTHOCUTENIbLHO Hee
MaCCOBYIO O0J10 OKCUAa aJllOMUHUA B MPOLLEHTaxX BO BCEX OCTasIbHbIX HaBeCKax.

9.3.2.2. lNocTpoeHne rpafynpoBOYHOro rpauka

B nNATb MepHbIX K06 BMecTUMOCTbIO 50 Ky6.CM NpuamBarOT COOTBETCTBEHHO MO 5
Ky6.CM Ka>Aoro rpagyumpoBOYHOro pactBopa, mobasBnsaiT no 1 kKyb.cm pacTBopa
acKopObnHOBOM KMUCNOTHI 1 Mo 5 Ky6.cM pacTBopa asIloMUHOHA, 3aTeM Ao00aBAsAT Mo
10 ky6.cm auetaTHoro 0OydepHoro pacTtBopa, pasbaBnsawT OO METKU BOOOW,
nepeMewmBaroT U nocse 15 MUH BbiICTaMBaHUA (POTOMETPUPYIOT pPacTBOpPbI
OTHOCUTENbHO OUCTUWIJIMPOBAHHON BOAbl, WUCMOJb3ysA 3efieHbln CBeTOPUIbTp C
MaKCMMYMOM CBeTOMponyckaHua npu gnmHe BoJHbI 530-536 HM u KioBeTy C
TOJILLMHOW Nponyckatouwero ceeT cnosd 10 Mm.

Mo NoNyYeHHbIM pe3ysibTaTaM onpefesieHUs oNTUYECKOM MJIOTHOCTU U U3BECTHOWN
KOHLUEHTpauMnm okcuaa ajaloMuHuUs B  (OTOMETpUpyeMbiX obbemMax CTposT
rPafyvupoBOYHbIN rpadmK UAN COCTaBAAT KaJMbpoBOYHOE ypaBHEHME.

9.3.3. lNpoBeneHne aHann3a

ona onpegeneHnsa MacCoOBOM [ONN OKCMAA aJIlOMUHUA B OBE MepHble KOsbbl
BMeCcTUMOCTbo 50 Ky6.cM oTbupatoT: B 0gHY - 5 Ky6.CM aHann3mpyemoro pacteopa,
MPUroToBAEHHOro No n. 6.4.3; B apyryto - 5 ky6.cMm 6/11M3KOro No MaccoBon gone
3/IeEMEeHTa K aHaIM3npyeMomy rpagynpoBo4YHOro pacTBopa, NPMroToBAEHHOro MNo M.
9.3.2.1. 3aTtem B 0be Konb6bI NpuameBatdT No 1 Kyb6.cM pacTBopa ackopbuHoBOMN
KUCNOTbl 1 No 5 Kyb6.cM pacTBopa astoMMHOHA. [danbHenwuve onepauun - no n.
9.3.2.2.

C uenbl CTPOroro COXPaHEHUs KUCIOTHOCTUM (OTOMETPUPYEMbIX PacTBOPOB B
c/qlyyae W3MeHeHUs YCNoBUA (POTOMETPUPOBAHUS MO CPABHEHUID C YCJIOBUSMU
rpagynpoBaHus MPOBOAAT caeaylolme onepaunm.

Mpn  yMeHbleHn  pas3BefeHuUs  aHaaM3npyemoro pacTeBopa  YMeHbLllalT
MPOMOPUMOHANIbHO KOJIMYECTBO pacTBOpa COJIAHOM KWUCNOTbl, UCMNOSb3yeMoOn ON4
pacTBOpPEHUS CraaBsieHHONW Mo n. 6.4.3 HaBeCckn Npobbi;

NPV YMEHbLUEHNN aJINKBOTHOM YaCTW aHANIM3NPYEMOro pacTBopa, MPUroToBJIEHHOI0
no n. 6.4.3, BOCMONHAKT ee p[o obbemMa 5 Kyb.CM XO/OCTBIM pPacTBOPOM,
nPUroToBJ€HHbIM Mo n. 7.3.2.1;

npyv yBEJIMYEHUM QAJIMKBOTHOM YacTW aHaJIM3MPYyeMoro pacTBOpa pasHuLYy B
NCNoJsIb30BaHHOM obbeme (Mo cpaBHEHUo C 5 Ky6.CM rpagynpoBOYHOro pacTBopa)
OTAENIbHO TUTPYIOT PACTBOPOM FMAPOKCUAA HaTpus U nowejliee Ha
HENTPaNN3aLNID KONMMYECTBO rUAPOKCMAa HaTpus p[obasnsoT K oTobpaHHOM
aJINKBOTHOW YacTW aHaNM3MpPyeMoro pacTBopa;

npu NpoBefeHUU aHaNn3a »Xenesocodep Kallnx mMaTepuanoB (MMPUTHbIE Orapkw,
xenesocogepKawme wnakn, 30/bl, U3BECTHAKOBO-OrapO4Hble CbipbeBble CMeCcu U
T.N.), rAe MaccoBas A0S9 oOKCcmAa »ene3a npesbiwaeT 10%, pekoMeHayeTcsa
onpepenieHne okcuaa ajloMUHUSA MPOBOANTb U3 OTAENbLHOM HAaBECKM MaCCOW He
bonee 0,1 r, a K oTobpaHHON aNMKBOTHOW 4YacTu fobasnsawT 5 Kyb.cm pacTBopa
aCKOPONHOBOM KNCNOTHI.

9.3.4. ObpaboTKka pe3ynbTaToB



Nepen BblYMCIIEHMEM MACCOBOW [0JIM OKCUAA aJIIOMUHUA BBOOAT MOMPaBKY Ha
n3MeHeHune ycnoBuin GoToMeTPMpPOBaAHNA B COOTBETCTBMKU C . 1.18.

Maccy okcuaa aJloMUHUS B MWIJIMTPaMMax Haxo4sT No rpafdynpoBOYHOMY rpaduky
N BbIYUCNSAIOT MCKOMYO MaCCOBYHO [0J1t0 3/1eMeHTa no cdopmyne (7).

HenocpencTBEHHO MAacCCOBYIO O0J10 OKCUAA a/lOMUHUA B MPOLEHTax onpenensioT
Mo rpagyupoBo4YHOMY rpaduky, MOCTPOEHHOMY B KoopAMHaTax "onTu4eckas
MJOTHOCTb - MaccoBass [n[0NA 23/1eMeHTa B npoueHTax" wunnm HaxogaTt no
KanmbpoBO4YHOMY ypaBHEHUIO. [1pn OTCTYN/IEHUN OT YC/IOBUN FPaaynpoOBKN B HacCcTw
N3MEHEeHNA HaBeCKW, aJIMKBOTHOW Y4acTW WAW pa3BefeHns pacyeT NpoBoOAT Mo
dopmyne (8).

9.4. AndhepeHumanbHbin POTOMETPUYECKUN METOL,

MeToh OCHOBaH Ha U3MEPEHUN ONTUYECKOM MJOTHOCTM KPAaCHOro KOMMJIEKCa MOHa
aJlOMUHMUA C  aJIlOMMHOHOM B aHaJM3UPyeMOM pacTBOpe OTHOCUTESIbHO
0byCcnoB/ieHHON OMTUYECKON MNJIOTHOCTM aHasornyHbIM 0Bbpa3oM MNOSYHEHHOr O
pacTBopa CTaHAapTHoro obpasua.

9.4.1. CpencrtBa aHanmsa - no n. 9.3.1.
9.4.2. NNoaroTtoBkKa K aHanu3sy
9.4.2.1. lNpuroTtosneHne rpagynpoBOYHbIX PaCTBOPOB

Ncnonb3yoT rpafynpoBOYHbIe pacTBOPbI, MPUrOTOBJIEHHbLIE Mo M. 6.5.2.1, NpuHAB
HaBecky OCO maccom 0,10 r 3a OCHOBHYIO, U PaCCYMUTbLIBAOT OTHOCUTEJIbHO Hee
MaCCOBYO [0J110 OKCUAA aJIlOMUHUA B NPOLEHTaX BO BCEX OCTallbHbIX HaBeCKax.

9.4.2.2. [loCcTpoeHne rpagymnpoBOYHOro rpadumka

B naATb MepHbIX K06 BMecTuMoCTblo 50 Kyb6.CcM npmnmBatloT COOTBETCTBEHHO Mo 5
Kyb.CM KaXX[oro rpagympoBOo4YHOro pacteopa, gobasnsawT no 5 kyb.cM pacTBopa
ackopbmHoBOM KNCNOTbl U N0 5 Kyb6.cM pacTBOpa asitoMUHOHA, 3aTeM 4o06aBnAlT No
10 kyb.cm aueTtaTHoro 6ydepHoro pacTtBopa, pa3baBnsdAlOT OO0 METKU BOAOW,
rnepemMeLmnBaloT N NMoJIly4YeHHble PacTBOPLI A/18 PAa3BUTUA OKPACKW OCTAB/IAT Ha 3 4,
3aTeM (poTOMEeTpPMpPYIT B COOTBETCTBUM C N. 9.3.2.2 OTHOCUTE/IbHO OCHOBHOIO
rpagyMpoBOYHOr0 pacTBOpa; MNpU 3TOM ONTUYECKUN HONb (HOTOMETPUYECKOro
npnbopa Mo LWKase norjaoweHns B  3aBUCMMOCTU OT YYBCTBUTENIbHOCTU
yCTaHaB/IMBAOT MO 3TOMY pacTBOPY B MHTepBasie onTuyeckon rsaotHocTu 0,250 -
0,300.

Mo MNoNyYeHHbIM 3HAYE€HUSIM OTHOCUTEJIbHbIX OMNTUYECKUX TMJIOTHOCTEN U
COOTBETCTBYOLNX MM KOHLEHTPaLUMsM OKCuAa aJloMUHUA B TrpadynpoBOYHbIX
pacTBopax CTPOSAT FPafyUpPOBOYHbLIA TpaduK WUAM COCTABASIOT KaJnMbpoBo4YHOE
ypaBHeHMe.

9.4.3. lNpoBeneHVe aHann3a

Ons onpegeneHnss MaccoBOW [0OJIM OKCMAA aJlOMUHUSA B OBEe MepHble KOoJ0bl
BMecTuMoCTbio 50 Ky6.cM oTbupatoT: B 04gHY - 5 Ky6.CM aHanM3npyemoro pacteopa,
NPUroToBJaEHHOro no n. 6.5.3; B gpyryto - 5 Ky6.CM OCHOBHOro rpagaympoBO4YHOIr0O
pacTBopa, NMpuroTosaeHHoro no n. 9.4.2.1. 3atem B 0be Konbbl npuameatoT Mo 5
Ky6.CM pacTBOpa acKOpObUHOBON KUCNOTHI.



HanbHenwuve onepaunu - no n. 9.4.2.2.

C uesiblo CTPOroro COxXpaHeHUsA KWUCIOTHOCTM (OTOMEeTpUupyemMbiX PacTBOPOB B
c/ly4ae W3MEeHeHMa YC/0BUN (POTOMETPUPOBAHMUA MO CPaBHEHUID C YCJIOBUAMU
rpagynpoBKM MOCTYMakT, Kak onncaHo B n. 9.3.3.

9.4.4. ObpaboTKa pe3ynbTaToB - No n. 9.3.4 (6e3 BBeaeHUs NonpaBku).

10. OnpeneneHne okcmaa TuTaHa (1V)

10.1. Owwubka MNOBTOPAEMOCTM WU  paCXOXAEHMEe MexAay pe3ybTaTaMu
napannenbHbiX onpenesieHNn He LOJDKHbl MpeBblllaTb 3HAYeHUN, YKa3aHHbIX B
Tabn. 8.

Tabnunua 8
%

MaccoBas gons okcupaa s |rR
TUTaHa i max
Ho 0,5 Bkntou. +0,04| 0,06
Ce.05"1,5" +0,07(0,10
“1,5"50" +0,20( 0,30

10.2. ®oTOKONOPUMETPUYECKNI METOL C NepeKnchbio Boagopoaa

MeTon OCHOBaH Ha 00pa30BaHUM B CEPHO-KUCION cpefe OKPALUeHHOro B XXeNTbii
LLBET KOMIMJIEKCHOrO COeANHEHUS TUTaHa C NEePeKNCcbio BOAOPOAA.

10.2.1. CpencrBa aHan3a

Becbl nabopaTopHble 0bLiero HasHa4yeHus.
MNe4yb MydenbHag.

CywunnbHbIn WKadp.

DOTO3N1EKTPOKOSIOPUMETP KOHLLEHTPALNOHHBIN.
Cmecb onda cnnasneHuda no n. 6.4.1.

Cmecb ond cnnasneHusa no n. 12.2.1.

Kncnota consaHasa no NOCT 3118, pacTtsop 1:3.
Kncnota cepHasa no NOCT 4204, pacteop 1:20.
Kncnota optodocgopHas no NOCT 6552.
Booopona nepekuncb no NOCT 10929, pacteop 1:10.
TuTaHa (IV) okcupg no TY 6-09-2166.

10.2.2. lNonoroTtoBka K aHann3y



10.2.2.1. NMpuroTtoBneHne CTaHAAPTHOro pacTeopa

HaBecky okcmpa tTutaHa (IV) macconm 0,05 r cnnasnsaoT B NAAaTUHOBOM Turse c 1 r
cMecun anda cnnasneHnsa no n. 6.4.1 npu temnepatype 900-950 rpan.C B TevyeHne 10
MUH. MNnaB pacTBopsAtoT B 100 Kyb.cM pacTBOpa CONMAHON KMUCOThbI, KOJIMYECTBEHHO
nepeHocAT B MepHyto Konby BMmecTumocTbio 500 Ky6.cM, onMBalOT 4O METKU BOLOM
N nepemMewmBaloT. MaccoBas KOHUEHTpauuma CTaHOAapTHOro pacTBopa oOkKcuAaa
TUTaHa - 0,1 Mr/ky6.cm.

10.2.2.2. lNocTpoeHune rpagynpoBOYHOro rpadumka

B naTb MepHbix kKonbd BmectumocTbio 100 kyb6.cm npunmeatT 2,5; 5; 10; 15; 20
Kyb.CM CTaHOapTHOro pacteopa, 4To cooTBeTcTByeT 0,25; 0,50; 1,00; 1,50; 2,00 mr
oKCMaa TUTaHa.

B Kaxxayto konby gobasnaoT no 10 Kyb6.cM pacTBOpa CONAHON KUCNOThI, 3-5 Kanenb
opTohoChHOpHON KUCNIOTbI, AoBOAAT obbemM npumepHo Ao 50 kyb.cm Bogom u
nobasnawT no 3 Kyb.cM pacTBOopa Mnepekucm Boaopoaa, AOO0/MBAOT OO0 METKU
pPacTBOPOM CEPHOM KWUC/OThl, TLATESIbHO NepeMewmnBaroT U GoToMeTpupytoT
MnoJly4eHHble rpaaynpoBOYHble PACTBOPblI OTHOCUTESNIbHO ANCTUIJIMPOBAHHOW BOAbI,
NCNoJsib3ys CUHUA CBETOMUALTP C 06/1aCTbio CBETOMNPONYCKAHMA MPU OJNHE BOJIHbI
420-450 HM 1 KlOBETY C TOJILLMHOW Noraowarmuero ceet caos 50 mm.

Mo NONyYEHHbIM pe3ynbTaTaM ornpeaeneHnin oNTUYECKON MJIOTHOCTU U N3BECTHOWN
KOHLEHTpauuMnm okKcuaa TuUTaHa B  (OoTOMETpupyemMblx obbemMax CTpPosT
rPafyupoBOYHbIN rpadK KN COCTABAAIT KaMbpoBOYHOE ypaBHEHMeE,

10.2.3. lNpoBepneHne aHanusa

HaBecky npobbl maccon 0,5 r nomeLwaoT B NAAaTUHOBLIN TUresb, CMELIMBAOT C 2 T
cMecun anAa cnsasneHns no n. 6.4.1 n cnnasnaoT Npu TtemnepaTtype 900-950 rpaa.C
B TedyeHMe 5 MUH [ONa UeMeHTa, KJWHKepa, LOOMEHHOro Llaka, LUeMeHTHON
CblpbeBOn cMecn unnm 15-20 muH gna gpyrux matepuanos. MNnas obpabaTteiBatoT 50
Kyb.CM pacTBopa CONSAHON KUCNOTbI. MMoNyYeHHbIN pacTBOP NepeBOAsAT B MEPHYIO
Konby BMeCcTumMocCTbio 250 Ky6.CcM, AONMBaOT 40 METKN PacTBOPOM CEPHON KNCNOThI
N nepemMeLLnBaloT.

N3 nony4eHHOro pactesopa oTbmpaloT aJIMKBOTHYIO YacTb obbemom 25-50 kyb.cm B
3aBUCUMOCTM  OT nNpearnosiaraemMmoM  MaccoBoM  O0AM  OKCupa TUTaHa B
aHanumsnpyemonm npobe n nepeHocsaT B MepHyto Konby BmecTumocTbio 100 Ky6.CM,
nobasnsaT 3 Ky6.CM nepekncu Booopoaa, A0JIMBAKT OO0 METKN PacTBOPOM CepHOM
KMUCJ/I0Thl, NepeMeLllmBaloT 1 poTomMmeTpupytoT no n. 10.2.2.2.

Pa3fno)xeHne HaBeckn Npobbl fonyckaeTcsa NMPOBOAUTbL CO CMECbo AN ChJlaB/eHUs
no n. 12.2.1. NMony4YeHHbIA NMpyY 3TOM PacTBOP UCMNOJL3YIOT fasiee A4 onpeneneHuns
MacCOBOM [0/ OKCUAO0B HaTPUSa U Kanus.

10.2.4. ObpaboTka pe3ynbTaToB

Maccy okcmpa TuTaHa (IV) B mMumaamrpammax HaxoAsT N0 rpagynmpoBOYHHOMY
rpaduKy 1 BblHUCAAOT NCKOMYIO MaCCOBYIO 0010 3/ieMeHTa no gopmyne (7).

10.3. ®OTOKOIOPUMETPUYECKUIA METOA C ANAHTUNMPUSIMETAHOM

MeTon OCHOBaH Ha 06pa3OBaHI/II/I OKpalleHHOro B XKEeNTbIN LUBEeT KOMMJIEKCHOro



coefiHEeHNS TUTaHa C AVNAHTUNNPUIIMETAHOM.
10.3.1.CpenctBa aHanmsa

Becbl nabopaTopHble 0bLiero HasHa4yeHus.
MNe4yb MydenbHag.

CywunnbHbIn WKadp.

DOTO3/1IEKTPOKOJIOPUMETP KOHLEHTPALVOHHbIN.

Kucnota conaHas no NOCT 3118, pacTtBop 1:3 n pacTBOp MOJIAPHOW KOHLLeHTpauven
1 monb/kKy6.aM (1M): 80 Kyb6.cM KMcnoTbl pa3basnsatoT B 1 Ky6.AM BOAbI.

Kucnota ackopbuHoBas nuuieBas, pacTBOP MacCOBOW KOHLeHTpauuen 2 r/kyb.aom:
0,2 r kucnotbl pactBopstoT B 100 ky6.cm Boabl. PacTBop rogeH 2-3 cyT.

Onantnnupnnmetad no TY 6-09-3835, pacTBOp MaccoBOW KOHUeHTpauuewnm 50
r/ky6.o0m: 50 r guaHTNUpuAMeTaHa pacTBoOpsAOT B 1 M pacTBope COMAHON KUCNOTHhI.

TwuTtaHa (IV) okcnpg no TY 6-09-2166.

Menb cepHO-KMUCNas, pacTBOP MacCoBOW KoHUeHTpaunen 50 r/ky6.am.
10.3.2. lNoaoroTtoBka K aHann3y

10.3.2.1. MNMpwuroToBneHne CTaHAAPTHOro pacTteopa - no n. 10.2.2.1.
10.3.2.2. lNocTpoeHune rpagynpoBOYHOro rpaduka

B naTb MepHbIXx KoNb BMmecTumocTbio 100 kKyb.cm npunueawoT 1; 2; 3; 4; 5 kKyb.cm
CTaHOapTHOro pacrteopa, 4to cootsetcTtByet 0,1; 0,2; 0,3; 0,4; 0,5 Mr okcupa
TnTaHa (IV), pobasnsaoT B Kaxkayo Konby no 10 kyb.cm pacTBopa CONAHON KUCOTHI,
ABe Kanjnm pacTBopa cepHo-kucaon meaun, 10 kyb6.cM ackopbuHOBOW KMUCNOThI, 25
Kyb.cM BoAbl, 5 Kyb.CM pacTBopa AMAaHTUNUPUIMETaHa AOJIMBAOT 4O METKM BOOOW ,
rnepemMeLnBaloT N OCTABAAIOT Ha 45 MUH. NonyyYyeHHble rpafymMpoBOYHbIe PacTBOPSLI
hoTOMETPUPYIOT OTHOCUTENIbHO AUCTWIJIMPOBAHHOM BOAbl, WCNOJb3Yys CUHWUN
cBeTouNbTP € obnacTbto CcBeTONPOMNyCKaHMA Npu aanHe BoJsiHbl 380-420 HM B
KloBeTax C TOJILLMHOW norjiowatrouiero ceet ciosd 20 MmmMm.

Mo nony4YeHHbIM pe3ynbTaTaM onpeneseHnn onTUYeCcKom NJAOTHOCTU U U3BECTHON
KOHLUEHTpauum okcnmpga TuTaHa B  GoToMeTpupyemMbix obbemax CTposAT
rpagynpoBOYHbIN Fpaduk.

10.3.3. lNpoBeneHmne aHannsa

B MepHyto konby BmecTuMocTbio 100 Ky6.cMm oTbupatoT 50 Ky6.CM aHaN3MpyemMoro
pacTBopa, NPUroTOBJIEHHOro No n. 6.4.3, pobaBnsaT OBe Kanju pacTBopa CEepHo-
Kucsaon meaun. JanbHenwmne onepaynn - no n. 10.3.2.2.

10.3.4. O6bpaboTka pe3synbTaTtos - no n. 10.2.4.

11. OnpepneneHune okcuga cepsol (VI), (1)

11.1. Owwbka nNOBTOPAEMOCTM U  pPaCXOXXOAEHME MexXOy pesybTaTamMu



napanfenbHbiX onpenesieHUn He [OO0J/PKHbl MNpPEeBbilWaTb 3HAYEHUW, YKa3aHHbIX B
Tabn. 9.

Tabnnua 9
%

MaccoBasa 0ons okcuaa

cepbl Sn [Rmax

o 1,0 Bkatou. +0,04| 0,06
Cs.1,0 00 5,0" +0,10(/0,15
"50"17,0" +0,20(0,30
"17,0 " 30,0 " +0,30(0,40
"30,0 " 46,0 " +0,40(0,60

" 46,0 +0,55/0,75

11.2.NpaBnMmeTpryecKnin MmeTon

MeToh OCHOBaH Ha OCa)XAEHUW B COJIAHO-KUCION cpefne CynbdaT-MoOHOB N3OLITKOM
xnopuctoro Gapus M HaxoXAEHUM MaccoBOW [O0aM okcupa cepbl (V) npwu
B3BEeLUMBAHNN BblOENIEHHOIO OCaakKa.

11.2.1. CpencrtBa aHain3a

Becbl nabopaTopHble 0bLiero HasHa4yeHus.

Me4yb MydenbHag.

Kncnota consgHaa no NOCT 3118, pacTtBopbl 1:3 n 1:9.

Bapun xnopuctbin no NOCT 4108, pacTBOp MaccoBon KoHUeHTpauunen 40 r/kyb.am.

AMMOHUMN yrnekncnelin no FOCT 3770, pacTBOp MaccoBoM KoHuUeHTpauuen 100
r/ky6.oMm.

AmmMunak BogHbin no NOCT 3760, pacteop 1:1,5.
CnnpT 3TUNOBbLIN PEeKTUPUKOBAHHbBIN TexHnYecknin no NOCT 18300.

Cepebpo a3zoTHO-kucnoe no FOCT 1277, pacTBOp MacCcoBOW KoHueHTpauuen 10
r/ky6.om.

Cmecb anga cnnasseHna no n. 6.4.1.

MeTunoBbIN KpacHbIN (MHONKaTOpP), CNMPTOBON PacTBOP MAaCCOBOW KOHLEeHTpauueun
2 r/ky6.0M B 3TUIOBOM CMUpPTE.

11.2.2. NpoBeneHne aHann3a

Mpn aHanmM3e pacTBOPUMbIX B COJISHON KWUC/IOTE MaTepuasioB HaBecKy npobbl
Maccon 0,5 r obpabaTbiBatoT 50 Kyb.cM pacTBOpa COMAHON KUCNOTLI 1:9 B cTakaHe
BMecTuMoCcTbio 400 kyb.cMm. Comep)xmmoe CTakaHa HarpeBawT W KUNATAT Ha
NAnTKe 3-5 MUH 00 MOJIHOMO Pas3sioKEeHUs HaBeCKU. opsa4Yuin pacTteBop puabTpyloT
yepes HersIoTHbIN punbTp "benaa neHta". Ocanok npombiBatoT 8-10 pa3 ropsyen



BOOON 1 oTbpacbiBaloT.

NMpn M™accoBon pone okcma cepbl (VI) 6onee 5% HaBeCKy yMeHbLIAOT
MPONOPLMNOHANBLHO YBENNYEHNIO MAaCCOBOW A0 3/IEMEHTA.

Npu aHannse HepacTBOPMUMbLIX B CONIIHOM KWUCOTE MaTepuanoB HaBecCcKy npobbi
Maccoun 0,5 r cnnaensAoT B 3aKPbITOM KPbILLKON MAAaTUHOBOM TUrae ¢ 2 r cMecu ans
cnnasneHna npu TemnepaTtype 950-1000 rpan.C B TedeHue 3-5 MuH. [Mnas
pactBopsiemon B 40-50 kyb.cM noporpetoro pgo TemnepaTtypbl 50-60 rpaa.C
pacTBOpa CONITHOW KNCNOThI 1:3.

B rmncornnMHo3emMmncTom uemMeHTe HaBecKy npobbl maccom 0,25 r obpabaTeiBatoT 75
Kyb.CM pacTBOpa CONSSHOW KWUCNOTbl 1:9 B CcTakaHe BMecTMMOCTbio 400 Kyb.cm.
Cooepxumoe cCTakaHa KUNATAT Ha MauTKe 3-5 MUH [0 NOJIHOrO passioKeHus
HaBeckun, pobasnawT 3-4 Kanaum MeTUNOBOro KpacHOro, pacTBOp aMMMaka Ao
noxxenteHmsa pacteopa, 20 Kyb.CM yrnekucnoro ammoHus (Ons oca>kaeHus
rnapokcmaa n kapboHata Kanbuma) n ewe 10 Kkyb6.cm ammmaka. CTakaH nomewiaroT
Ha HEeCKOJIbKO MUHYT B TerJsioe MecTo A0 MPOCBET/IEHUA XULAKOCTU Hag OCafKoM,
rnocne 4ero PUAbTPYIOT Yepe3 ABOMHOW MJOTHbIM punbTp "cnHaa neHTta". Ocagok
MPOMbIBAOT ropsyern BOAON OO0 WCYE3HOBEHUS peakuunm Ha WOoH XxJopa U
oTbpacbiBatoT. ®unnbTp obbemoMm 250-300 Ky6.CM MOAKUCAAIOT CONSAHOWN KUCOTOWN
(OCTOPOXHO, MOA 4YacoBblM CTEKJIOM) OO0 MNOSABJIEHUS PO30BOr0 OKpalMBaHUA W
HarpesatT Ha 3/IEKTPOMJINTKE A0 MOJIHOrO NpekpawleHns BblAeNIeHUA MNy3blpbKOB
yrneKnucnoro rasa.

3atem npu nawbom cnocobe pasnoXeHUs HaBECKWU pacTBop wanm duiabTpaT
pa3basnsaoT Bogon o obvema He MeHee 300 Ky6.CM N HENTPaN3YIOT PaCcTBOPOM
aMMMaKa 00 MOsB/IEHNSA NErKom MyTU, KOTOPYHO PacTBOPSIOT HECKOJIbKMMUN KanasaMu
CONIAHON KNCNoTbl. K npo3pavyHoOMy pacTBopy npubasBnaioT ewe 2 Ky6.CM CONAHON
KUCNOTbI, HarpeBalT pPacTBOP A0 KUMEeHUA U OoCaKAalT CepHbI aHrmgpug 25
Kyb.CM Kumnsawero pacteBopa xaopuctoro bapuda. PacTBop KUNATAT Ha MJNTKE B
Te4yeHne 5 MUH Npu MNOCTOAHHOM MOMEeLUMBaHUN, OCTaBAAKT A0 MNPOCBETNEHUSA
XNOKOCTU Haph ocagkoM, 3aTeM (punbTpyloT 4Yepe3 ABOWHOW MAOTHbIN PUIBTP
"CMHAA neHTa" N NPOMbIBAOT OCafOK ropsyen BOAOW A0 UCYE3HOBEHMUSA peakummn un
NoH xnopa. Ocagok C PUIBTPOM MNEPEHOCAT B MpenBapuTesibHO MPOKANIEHHbIN U
B3BELWEHHbIN (haphopoBbIN TUrenb, Clerka noacylwmnBaloT Ha MJNTKE, 030/810T U
npoKasneatoT B MydenbHon neym B TedyeHne 20 - 30 MuH npu TemnepaType 800 -
850 rpan.C. Turenb oxnaxkgatT B 3KCUMKAToOpe M B3BewwuBaloT. [NpokanuBaHue
NOBTOPSAOT [0 MOJy4YeHUs NOCTOSAHHOM MacChl.

Npn aHanmn3e MaTepunasos, CooepKallnx WeCTu- U ABYXBAJIEHTHYIO cepy, C Luesnblo
nx AudgepeHLnpoBaHNa MNPOBOAAT [ABYXKpaTHoe onpeneneHne cepbl. AHanus
npoBoAAT cneaytowmm obpasom.

OnpepenstoT cepy (VI) nocne pacTBOpeHNA HaBECKU B CONAHOW KucnoTe: cepa (Il) B
BUAE cepoBoAopoda YyneTyydmBaeTca U B pacTBope onpegenstoT cepy (VI), Kak
n3noxeHo Bbiwe; cepy (VI) 6e3 ydeTa cepbl (lI) MOXHO TakXxe onpenensaTb
KaTUOHNTOBbLIM MeToAoM Mno n. 11.4;

onpenensioT obLLyo cepy Mocae pa3sioXeHUA HAaBECKN CO CMEeCbIo A1 CrlaB/IeHUS:
npun 3ToM cepa (ll) nonHocTblo okucnsetca B cepy (VI); obwyto MaccoByto A0SO
cepbl B BUAe okcuaa cepbl (VI); onpenensioT, Kak N3JI0XKEHO BbiLLE.

11.2.3. ObpaboTka pe3ynbTaToB



y 50
MaccoByto ot obuien cepsbl ( ofu ) g npoueHTax BblYNCAAT No popmyne

(m, —m,)- 0,343-100

X = 36
SO3|:|EL|_|, m ( )
rne Mi| - [Macca nycToro TUrns, r;
M- |- [Macca TUrns c NpoKanaeHHbIM 0CafKOoM, T;
M| -|Mmacca HaBecku Npobs.l, T;
0343 - KO3(hPMUMEHT nepecyeTa CepHo-KMcnoro bapuma Ha OKcup cepbl
' (VI).
Maccosyto gosnto cepsl (I1) ( 572 ) B NpOLEHTaX BbIHNUCAAIOT Mo hopMmyne
X o =(X ~Xg0.)-04, 37
g2 ( 50305&[ 503) ( )

FA€ | Imaccosas mona cepbl (VI), onpeneneHHas nNpu PacTBOPEHUU HaBECKM B

}(503 “|consiHoM KMCNoTe AN KaTUOHUTOBLIM MeToAoM Mo n. 11.4, %;
0,4

Ko punumneHT nepecyeTa cepsbl (VI) Ha cepy (I1).

11.3. ®oToTypbOMAMMETPMYECKMA MeTo Npu MacCcoBOon agone okcupa cepobl (VI) oo
17%

MeTon OCHOBaH Ha B3auMMOOENCTBUM CyJbdaT-MOHOB C WOHaMu OGapua c
obpasoBaHMeEM KOMNOMAHOW cycneH3nnm cynbgaTta 6apus B KWUCIOW cpede B
NPUCYTCTBUM 3aWUTHOro Kosulonga U poTOMETPMPOBAHUN CTENEHU MOMYTHEHUSN
pacTBopa.

11.3.1. CpencrtBa aHan3a

Becbl nabopaTopHble 0bLero HasHa4yeHus.
Me4yb MydenbHag.

DOTO3N1EKTPOKOSIOPNUMETP KOHLLEHTPALNOHHBIN.
Kanun cepHokucnbin no NOCT 4145.

Kncnota consaHada no NOCT 3118 u pacTtsop 1:3.

fmopokcug Hatpua no [OCT 4328, pacTBOp MaccoBOW KoHueHTpauuem 100
r/ky6.oMm.

Kncnota optodpocgopHas no NOCT 6552.
Kpaxman pacteopumbii no NOCT 10163, pactsop no n. 7.3.1.

Bapun xnopuctoin no NOCT 4108, TBepAbin, NPOCEAHHbIN, B 3epHax, ppakuum 0,2 -
1,0 mm nnn 0,08 - 0,20 mm.

Cmecb anga cnnasseHnsa no n. 6.4.1.



11.3.2. lNMNogrotoBka K aHann3sy
11.3.2.1. NpuroTtoBneHne CTaHAAPTHOINO N XOJIOCTOr0 PpacTBOPOB

HaBecky cepHo-kucnoro kanama maccon 0,4352 r pacteopstoT B 100 kKy6.cM BOAbI,
KOJIM4ECTBEHHO NEepPeHOCAT B MEPHY KoNby BMeCcTUMOCTbiO 1 Ky6.AM, foBOAAT A0
MeTKN BOAOW U nepeMewwnsaloT. MaccoBasd KOHUEHTpaunsa cTaH4ApTHOro pacTteopa
okcuaa cepsbl (V1) - 0,2 Mr/ky6.cm.

XOsI0CTOW pacTBOP FOTOBAT pacTBOpeHMeM 6 I cmecu gnsa cnaasneHmsa B 100 ky6.cm
pacTBopa CONIAHON KMUCNOThl 1:3 € nocsenyowmnm pa3segeHmem sogon o 1 ky6.am.

11.3.2.2. lNMocTpoeHune rpagynpoBOYHOro rpadumka

B naTb MepHbIX KONG BMecTuMoCcTbio 100 kyb.cm npunmsatoT 1; 2; 3; 4; 5 Kyb.c™m
CTaHOapTHOro pacteopa, 4to cooTtBetcTByeT 0,2; 0,4; 0,6; 0,8; 1,0 Mr okcmpa cepbl.

MepHbie konbbl noabupatoT TaknMm obpasom, 4ToObl pacCTOSAHNE OT Kpas ropJblilLKa
OblJ10 HEe MeHee 5 CM.

Bo Bce konbbl pobasnsaiwT no 50 Kyb.cm xosocTtoro pacteopa, 10 kanenb
opToochopHOM KUCNOTbl, 7 Kyb.CM pacTBopa rumapokcmaa Hatpua, 10 kyb.cm
pacTBopa Kpaxmasa, pa3baBnsfioT BOOOWN A0 METKM MU nepemelumsatoT. lNooyvyepeanHo
BBOOAT B MepHble KoJbbl "3aTpaBKy" B Ko/imyecTBe 5 - 8 KpUCTaJI/IMKOB XJopuaa
bapusa n nepemellnBaloT Kaxxayt Konby B TedyeHme 1 MuH. Yepe3 5 MuH BCbinatoT
0,3 r xnopunga 6apusa n cpasy e 3Hepru4yHoO rnepemMeLlnBatoT, Nnepesopaymsas Konby
n B3banTbiBas pacTBOp B Te4YeHMe 2 MUH.

PacTBOpbl OCTaBAAT AONA CO3peBaHUA Konnompa cynbdaTta bapma Ha 40 MUH n
boTOMEeTPUPYIOT  MNOJIyYeHHble  rpafyMpoBOYHbIe  pacTBOPbl  OTHOCUTEJIbHO
ONCTUNMPOBAHHOM  BOAblI, MWCMNOJIb3YSs CUHUA  CcBeTOpuUAbTP C obnacTbto
cBeTonponyckaHms npu gsanHe BoJiHbl 480 - 550 HM u” KloBeTy C TOJILWMNHOW
rnoraowatowero cset csiog 50 MM,

Mo nony4YeHHbIM pe3ynbTaTaM onpeneseHnn onTUYeCcKom NJAOTHOCTU U U3BECTHON
KOHLUEHTpaunum okcmaa cepbl B (pOoTOMETpupyembix  obbemax  CTposaT
rpagympoBOYHbLIN rpaduk. MN3-3a napabonnmyeckoro xapaktepa rpagympoBOYHOrO
rpanka KanmbpoBo4YHOE ypaBHEHME HE COCTABIAIOT.

11.3.3. lNMpoBepneHne aHanusa

Mpn maccoBon pone okcmaa cepobl (VI) B aHanmsnpyemon npobe meHee 1% HaBeCKy
npobbl maccon 0,5 r nomewaoT B NAATUHOBbLIN TUrenb, cMewmnBatoT ¢ 1,5 r cmecn
ONa cnnasfieHna n cnnasnaloT npu temnepaTtype 900 - 950 rpan.C B TeveHmne 5 MuH
ONA ueMeHTa, KJWHKepa W OOMeHHOro wnaka v 15 - 20 MunH gna ocCTalbHbIX
MaTepuanoB. [naB obpabaTbiBatoT 50 Kyb.cM pacTBOpa CONSAHOW KWUCNOTbl 1:3,
nepeBoasaT B MepPHY Konby BmMecTMMoOCTbio 250 Kyb.cM 1 pasbasnsoT BoAOW A0
MEeTKMW.

Mpu maccosoun pone okcmaa cepbl (V1) oT 1 0o 3% ncnonb3yoT HaBecky maccon 0,3
r; Nnpu 6osee BbICOKOW MacCOBOM A0Jie 3/ieMeHTa YMEeHbLUAT aIMKBOTHYIO 4acTb
aHaIN3MpyemMoro pacteopa Ao 25 ky6.cm nnan nposoasaT doTtoTypbngnmerpuyeckoe
onpefesieHNe W3 aHaIM3NPyeMoro pacTteBopa Ans (QOTOMeTpuU4ecKoro aHasaumsa,
NMPUroTOBJIEHHOro no n. 6.4.3.



Ona onpepeneHus MaccoBon p[onm okcmpaa cepbl (VI) B OBe MepHble KObbl
BMecTumMocTbio 100 Kyb.cm oTbupatoT: B ogHy - 50 Ky6.CM aHanm3mpyemoro
pacTBoOpa; B APYrYyH - aJIMKBOTHYI YacTb 6JM3KOro no MacCcoBOW [0Jie 3/ieMEeHTa K
aHaN3MpyemMoMy CTaHAApPTHOro pacTBopa, K KoTopon pobasnswT 50 Kyb.cm
XOJIOCTOr0 pacTtBopa. 3ateM B o0b06e kKonbbl npuameatdT no 10 Kanenb
opTodoctopHOU KMCNOThIl. JanbHenwmne onepauunm - no n. 11.3.2.2.

Mpwn aHanuse npob ¢ mMaccoBon posen okcmpa cepbl meHee 0,5% K asiIMKBOTHOM
4acTM aHanm3mpyemoro pacTtBopa obvemom 50 kyb.cm pobasnsawT 2 Kyb.cm
CTaHOapPTHOro pacTBOpa, a BO BTOPYIO - Te e 2 Kyb6.cM cTaHgapTHoro n 50 kyb.cm
XONOCTOro pacTBOpoB. [HanbHenwme onepauum - no n. 11.3.2.2. KosanmyecTsBo
nobaBneHHOro okcmaa cepbl, cogepxxawerocs B 2 Ky6.cM CTaHOapTHOro pacteopa
Y4YUTbIBAETCSH B pacyeTax.

11.3.4. O6bpaboTka pe3ynbTaToOB

NMepen BbIYMUCNEHMEM MACCOBOWM [0/IM OKCUAa Cepbl BBOAAT MOMpPaBKy Ha
N3MeHeHMne yCs1i0Buin POoTOMETPMUPOBAHUA B COOTBETCTBMM C N. 1.18.

Maccy okcmpa cepbl B MUUIrpaMMax HaxoOAaAT MO rpagyyvpoBOYHOMY rpadmky un
BbIYUCIAOT MCKOMYIO O0J110 3N1eMeHTa no popmyne (7).

B cny4yae [OOMOMHUTENBHOrO BBOAA K aHaAu3MpyemMoMy pacTBopy 2 Kyb6.cm

X
CTaHOapTHOro pacTBopa MACCOBYK OO0 okcuaa cepbl ( 503 )

BbIYNC/IAOT NO hopmyie

B MpoLeHTax

(m, - 04)-V-100

}(503 - V,-m

: (38)

rne Mi| - [Macca okcmaa cepbl, HaWAEHHas Mo rpacuky, mr;

0,4- |[Macca okcupa cepbl B 2 Kyb.CM CTaHAApPTHOroO pacTBopa, Mr;
V|- [0bwmnin obbem aHannsnpyemMoro pactesopa, Kyb.cm;

V,|- |06beM anMKBOTHOWN YacTu, B3AThIN O NPOBeAeHNs aHanm3a, Ky6.cMm;

M| |mMacca HaBeCKu Npobbl, Mr.

11.4. KaTMOHUTOBLIN MeTOo4 MpPW MaccoBow posie okcupa cepobl (VI) B uemeHTe oo
17%

MeTon oOCHOBaH Ha pacTtBopeHun cepbl (VI) runca, npumeHAeMoro B KayecTBe
nobaBkM K LeMeHTYy, B pacTBope 6OpHOM KMUCNOTbI, NPONYyCKaHUM pacTBopa 4epes
KaTUOHUTOBYIO CcMoJly B H-popMe n TuUTpoBaHuUM obpa3oBaBLUENCS B pe3ysbTaTe
MOHHOIro obMeHa CepHON KUC/OTHhI.

MpucyTcTBylOWME B punbTpaTe OOpHas, KpemMHMeBas U ceposogopoaHas (npwu
Haanydmm cepsl (I1)) KNCNoTbl He MewatoT onpegenerHnto cepsbl (VI), obycnosneHHom
Hann4nem runca.

11.4.1. CpenctBa aHanum3a

Becbl nabopaTopHble obLiero HasHavyeHus.

NoHooOBMeHHasa KONOoHKa.



CMobl noOHoOBMeHHble. KaTtunoHuTbl o FOCT 20298: KY-1, KY-2, CBC, CbCP, CAB.
Kucnota 6opHas no N'OCT 9656, pacTBOp MaccoBon KOHUeHTpauwnen 50 r/kyb.am.
Kncnota consaHaa no NOCT 3118 n pacTtsop 1:3.

Kucnota wasenesad no NOCT 22180, pacTBOop MaccoBoW KoHueHTpauumenm 100
r/ky6.AM UaAn aMMOHUN LWaBeneBo-kucabim no FOCT 5712, pacTBOp MaccoBoun
KOHUeHTpauuen 40 r/ky6.am.

AMMunak soaHbiv no NOCT 3760, pactBop 1:1,5.

Hatpua ruaopokcug no OCT 4328 wianm CTaHOApT-TUTP, pPacTBOP MOJIAPHOW
KoHUueHTpauwnen 0,1 monb/ky6.am (0,1 M).

Kanna rungpokcma no FOCT 24363, pacTBOp MaccoBOWM KOHuUeHTpaumen 100
r/ky6.am.

Kucnota cepHasa no [OCT 4204, pacTBOop MOASApPHOM KoHueHTpauuen 0,05
Mosnb/kKy6.om (0,05 M) (cTaHmapT-TUTP), unm conaHasa kucnota no FOCT 3118,
pacTBOp MONSApPHON KoHueHTpaunen 0,1 monb/kKy6.4M (0,1 M) (CTaHOapT-TUTP).

MeTunoBbi opaHXXeBbin (MHAMKaTOopP): 0,1 r nHonkaTopa pacteopsatoT B 100 Kyb.cm
BOObl.

11.4.2. NoaoroTtoBKa K aHanun3y
11.4.2.1. MNepeBog KAaTUOHUTOBOW CMOJIbl B H-hopmy

KaTMOHUTOBYO CMOJ1Y (KaTUOHUT) NpocenBaloT Yepes cuTto ¢ oteepctuamm 0,2 M.
®pakuunto 6onee 0,2 MM 3aMavmBaloT Ha 6 - 8 4 B BoAe, NOMELLAOT B BOPOHKY, B
HUXKHEN YaCTU KOTOPOW HaxXOAUTCA CTEeKNsHHas BaTa, W nMpombiBaloT 3 - 4 pasa
TenAbiM PaCTBOPOM CONIAHOM KUCAOTbl. MN36bITOK KNCAOTbI OTMbIBAlOT BOAOW OO
NCYE3HOBEHUSA KNCION peakunm NpoMbliBHbIX Bo4 (Npoba MHAMKATOPOM METUI0BbIM
OpaHXXeBbIM). Bna)kHbIn KaTMOHUT B H-cbopmMe XpaHAT B CTekNsAHHOW 6aHKe C
npobkon.

11.4.2.2. 3apagka MOHOOOMEHHOW KOJIOHKN

B HMXHEN 4YacTu KOMOHKU (4epT.l) nomellalT CTeKASHHYI BaTy, Ha KOTOpPYIO
BMecTe C BOAoN nepeHocaT Hebonbwmmm nopumsmm cmony, nsberaa obpasoBaHue
MeXIy 3epHaMM KaTMOHMTa BO3AYWHbIX My3blpeit. KoNIOHKY  3amnosiHAT
KaTUOHUTOM Ha 0,5 CM HMXXe YPOBHS BbIXOAHOIO O0TBEPCTMS BOKOBOWN TPyOKU.

3apaaKa MOHOOOMEHHOM KOJIOHKM
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YepT.1

B cny4ae OTCYyTCTBMUA KOJIOHKM [OMyCKaeTcsd MNpPUMeHATb 00bl4HY 6ropeTky
obbeMoM 50 Ky6.CM nnu genntenbHy BOPOHKY o6bemom 100 - 150 kKy6.cMm, HO npu
3TOM HeobxoAMMO CnegnTb 3a TeM, YToObl YPOBEHb XUAKOCTU Bcerga 6bin Bbilwe
CNOS KaTUOHUTA.

Mocne 4 - 6 onpegeneHWn wAM NO OKOHYaHUM paboyvyero AOHA KATUOHUT
pereHepupytoT pacTBOPOM CONIAHOW KNCNOTbl no n. 11.4.2.1. (B KOJIOHKE).

Ons BbIACHEHUS BO3MOXXHOCTU TMPOAO/IKEHNUSA WCMNONb30BAaHUSA KOJIOHKK 6e3
pereHepauun KaTUOHWUTA NPOBOAAT MWCMbITaHME MNPONYLWEHHOro 4Yepes3 KOJIOHKY
aHaIN3MPYEeMOro pacTteopa Ha NMPUCYTCTBME MOHOB Kasibuus. s 3TOro K pacTeopy
nocsne onpepeneHnsa okcmaa cepbl (VI) npobaBnawT 5 - 6 Ky6.CM LWaBENEBOKNCIOIO
aMMOHWNSA NN WaBeNeBON KNCOThl M pacTBOpPa aMMMakKa 00 HENTPAJSIbHOW peakuunm
no YyHMBEpCasbHOM MHAOMKATOpHOW 6ymare. PacTBop HarpesatT. Ecnu pacTtBop
OCTaeTCa npo3payHbiM, TO KOJIOHKOM MOXXHO nMpoaosiKaTb MNOJib30BaTbCA.
NNoMyTHeHMe pacTBOpa YKa3biBaeT Ha He0bX0AMMOCTb HEMELIEHHOW pereHepaunmn
KaTMOHWUTa U NOBTOPEHUSA aHan3a.

Ona pereHepaunn KaTUOHWTA, CMelwWwaHHOro c uemeHtToMm no n. 11.4.3, ero
npeaBapuTesibHO OTMbIBAKOT OT LIEMEHTa BOAOW Ha cuTe C pa3MmepoMm oTeepcTun 0,2
MM.

11.4.2.3. YcTaHOBKa TUTpa pacTBopa rmapokcmaa Hatpus rno okcuay cepol (VI)

TuTp yCTaHaBAMBAKOT MO PaCcTBOPY COJIAHOW WUAWN CEPHON KUCAOT. A 3TOoro B Tpwu
konbbl oTbupatoTr no 20 kKyb.cM pacTBOpa KWUCAOTbl, TUTPYIOT pPaCTBOPOM
rMApoOKCMAa HaTpus NO MeTUJ0BOMY OpaHXeBOMYy (MHAMKATOpP) OO0 nepexopna
OKpPaCKMN N3 KPAaCHON B XENTYIO.

Tsg
TuTp pacTBOpa ruapokcuaa Hatpusa (Y3 ) B rpaMMax paccHnThbIBAOT Mo hopmysie

20- 0,004
Tao, = —_ (39)

cp

roe| [obbem pacTBopa CONSAHOM WM CEPHOW  KUCJIOThl, B3ATHIA  AJiA
20| |onpenenenuns, Kyb6.cm;
0,004| - Macca OKCuAa cepbl (VI), cooTBeTcTBYIOWasa 1 Kyb.cM pacTBopa COJISIHOMN
NN CEPHON KNCNOTHI, T;
V.| |cpeAHee apudmMeTnyeckoe 3HayeHne obbema pacTBopa TUAPOKCMAA
| |HaTpus, noweaLero Ha TUTpPoBaHMe, Ky6.cM.

11.4.3. lNpoBeneHmne aHannsa

HaBecky npobbl uemeHTa mMaccom 0,5 r nomMewatroT B CyXON CTakaH BMECTUMOCTbIO
150 kyb.cMm n pobasnawT nNpu nomMewwumBaHum 25 kKyb.cm BoAbl. [MonyyYeHHYO
CYCNeH3un rnepemMewnBatoT B TedyeHne 10 MMH, He [onNyckas CxXBaTblBaHUA
LLleMeHTa.

MNpn Hannymm B UEeMeHTe TPpyAHOPaCTBOPUMbLIX (OPM CynbdaTa Kanbuusa K
cycneHsnn gobasnsaT 3 r KaTuoHUTa B H-dpopme, 3aTeM 25 KyH.CM BOAbI U TakxXe
nepemMmewmnsaoT 10 MUH.



PacTBOpy, NOJIy4€HHOMY B TOM WJW WHOM CJiydyae, QOalT OTCTOATbCA [0
npocBeTNeHNsa U PUNbTPYIOT Yepe3 HEMNOTHbIA PUALTP.

Mpwn HaNNYMM B LeMeHTe TpyAHOPaCcTBOPUMbIX (hOPM CysibdaTa KasbLns BO3SMOXHO
TakXxe npegBapuTenbHo obpabaTbiBaTb HaBecKy uemeHTa 20 kKyb.cm pacTBoOpa
r’MAPOKCMAA Kanns, HarpeTb OO0 KWUMEeHUs, NPOKUMATUTbL 5 MUH U HeMe[NeHHOo
OoTPUNbLTPOBaTbL Yepe3 PuabTp "KpacHaa neHTta".

HepacTBOpUMbIM OCTAaTOK MPOMbIBAOT pacTBOPOM OOPHOM KUCOThLI, @ B CJyyae
06paboTKM HaBECKM TMOPOKCUAOM Kanus - Bogon. NMpombiBKY npom3sBogAaT 3 - 4 pasa
AeKaHTaunen B CTakaHe n 4 - 5 pas Ha unbTpe.

Yepes KOJIOHKY C KaTUOHUTOM MPOMycKaT NOpUUSAMU MNOJTYHEHHbIN pacTBOp. dntoaT
cobupatloT B MNOACTaB/IEHHYID K OTBOAHOM Tpybke KOHMYeCKyl Konby
BMecTuMocCTblo 250 - 500 kKyb6.cM. CKOpOCTb ero BbiXxoda AOJIXHa OblTb OKOMO 4
Ky6.CM/MUH.

Mocnie 3TOro KaTMOHMT MPOMbIBAOT BOAOMN A0 WUCHE3HOBEHWUS KUCJION peakuun o
NHONKATOPY METUIOBOMY OpaH>XeBOMY. [MoNly4YeHHbI Mocsie KaTMOHHOro obmMeHa
3/110aT C MNPOMbIBHbIMM BOAAMW TUTPYKOT pPacTBOPOM TUAPOKCMAA HaTpus Mo
WHANKATOPY METUJIOBOMY OPaH>XXEBOMY.

MNpuMeyvaHne. PereHepaumnio KOJIOHKN npu o6paboTke HaBECKU TMAPOKCUOOM Kanus
NPOBOASAT MOCJSIe Ka)KA0ro ornpeneneHus.

11.4.4. ObpaboTka pe3y/nbTaToOB

Xeo
MaccoByto [010 okcuga cepsbl ( 3 ) B NpoueHTax BblYUCAAT no opmyne

VLT 100
Xgo, = S'fjl , (40)

roe| [(06bem pacTBopa rmapokcnaa HaTpus, Nnowenlwnn Ha TUTpPOBaHWeE 3toaTa,
V] |kyb6.cwm;
M| -|[Macca HaBecku Npoodsl, T.

12. OnpepeneHne oKCUO0B KaJnga N HaTpud

12.1. Owwubka NOBTOPAEMOCTM WU  paCXOXAEHMe Mexay pe3ynbTaTaMu
napannenbHbiX onpenesieHNn He LOJDKHbl MpeBbllaTb 3HAYeHUN, YKa3aHHbIX B
Tabn. 10 n 11.

Tabnnua 10

%

MaccoBas 0ons okcuaa I [=
HaTpus m[max
Ho 1,0 Bkntou. +0,04| 0,06
Cs.1,0 g0 5,0" +0,10(0,15
“50"15,0" +0,30{ 0,45




Tabnnua 11

%

MaccoBas oons okcuaa Sn [Rimax
Kanus

Ho 1,0 Bktoy. +0,06| 0,08

Ce. 1,0 po5,0" +0,15(0,20

“50"15,0" +0,35/0,50

12.2. NMnameHHO-hoTOMETPUYECKUN MeTon,

MeTon OCHOBaH Ha (OTOMETPUYECKOM W3MEPEHUN WHTEHCUBHOCTU WU3JTyYEeHUSN
PE€30HAHCHbIX JINHUIA 3/IeMEHTOB, 06pa3yoLWMXCa B NJaMeHN CMecu ras-Bo3ayx npu
BBEAEHUN B HEFO aHaJIM3NPYEMbIX PAaCcTBOPOB.

NpnmevyaHunsa:

1. MpucyTcTBME B PpacTBOPE OKCUOOB aJIlOMUHUA, XKefle3a U MarHua He BAUAEeT Ha
onpepaenexHue,

2. na ycTpaHeHuWs Mellalowero BAUSHUS KalbUUs MPUMEHSIIOT ONTUYeCcKyto
KoOMMeHcaumio 3Tux nomex. Mpm oTcyTCcTBMN B Npnbope oNTUYECKON KOMMeHcaumm
NpoBOOAT NepeBOod KajbUusi B TpygHoseTydee U Masioguccounmpyemoe
coeguHeHne, BBOAS B aHaJM3MPyeMbI pacTBop ¢ocdaTbl, uan (ons npubopos,
paboTaloLWmnX Ha aLeTUNEHEe) YYMTbIBAOT N KOMNEHCUPYIOT 3TO BAUSIHUE, UCNOJIb3YS
PacTBOP XJIOPUCTOr0 KasbLMS.

12.2.1. CpencrtBa aHannsa

Becbl nabopaTopHble obLiero HasHa4yeHus.

CywunnbHbIN WKadp.

doToMeTp nMaamMeHHbIn, paboTawmn Ha NnponaH-byTaHe nan aueTuneHe.
Kncnota prtopucrto-sogoponHas rno NOCT 10484.

Kncnota cepHasa no NOCT 4204.

Kncnota consgHada no NOCT 3118 u pacTtsop 1:3.

AMMoHMA pTopua no NOCT 4518.

AMMOHNIN POCHOPHO-KNCIbIN 0gHO3aMeLweHHbIn no TOCT 3771.

Kanbunm XnopucTbin 2-BOAHbIA, paCTBOP MAaCCOBOW KOHUEeHTpaunen 2 r/kyo.cm.

Kanun xnopucteim no [OCT 4234, p[BaxAabl NepekKpucTassIn30BaHHbIA W
BbICYLLUEHHbIM 00 MOCTOAHHON Macchl npu TemnepaTtype (110+£5)°C, nnn ctaHpapT-
TUTP.

Hatpun xnopuctein no [OCT 4233, paBaxAbl MepekpucTassinm3oBaHHbIA U
BbICYLLEHHbIN 00 NOCTOSAHHOW Macchl Npun TemnepaTtype (110+£5)°C, nnn cTtanpapT-
TUTP.



AMMOHUIN a30THO-KKUCAbIN No TOCT 22867.

JIntnn yrnekncabin no TY 6-09-3728, BbiCyweHHbIN npu TeMmnepaType 150 - 170
rpaa.C.

JlIntna metabopat 2-BoaHbI No TY 6-09-4756.
Kucnota 6opHasa no NOCT 9656.

Cmecb ong cnnaBneHus: cMewmBaloT 9 yacTten meTtabopaTa NTUA C OAHOW YacTblO
YIrJIEKUCNOro JINTUA N BbICYLUMBAKOT B CYLWWW/IbHOM WKady npu temnepatype 150 -
200 rpan.C B TedyeHune 1 4, 3aTeM pacTupatoT B hapdpopoBOn CTynKe U CMeLInBatoT
C OOHOM YacCTblo OKUCAUTENs - aMMOHUA a30THO-kucnoro. [pu OTCYTCTBUU
MeTabopaTa AUTUA NMPUMEHSAIOT CMeCb, NMPUrOTOBJIEHHYIO CMELUMBaAHUEM YeTblipex
yacTen JINTUA YrEeKNCNoro N WecTn Yacten BOpHOM KUCNOThbl, KOTOPYIO CyllaT B
TeyeHue 3 4 npu Temnepatype 160 - 200 rpaan.C, nobaBnsas nocse BbiCyLUMBAHUSA
OOHY 4aCTb @a30THO-KMNCNOro aMMoHUSA. CMeCb XpaHAT B NOJIMITUIEHOBON Nocye.

12.2.2. lMNoaroTtoBka K aHann3y
12.2.2.1. NMpuroTtoBneHne cCTaHOAapPTHOro pacTeopa

CTaHOapTHLIA pacTBOpP TrOTOBAT U3
XJIOPUCTOr0 Kasns 1 HaTpus.

CTaHOapT-TUTPa WInNn Kpuctasisin4eCcKnx

Mpn wnCNonb30BaHUM CTaHOAPT-TUTPaA rOTOBAT WCXOOHbIE BOAHbIE PaACTBOPLI
XJIOPUCTOr0 Kanmsa M HaTpUsa MOJSIIPHOM KOHLEHTpaunen BellecTBa-dKBMBAJIEHTA
0,1 monb/kyb6.om (0,1 H). HOanee B MepHylo KonNby BMeCTUMOCTbIO 1 Ky6.aM
oTbupatoT cooTBeTcTBEeHHO 80,7 Kyb.CcM pacTBOpa XJ0pPUCTOro HaTpusa m 53,1
Ky6.CM pacTBOpa X/I0pUCTOro Kasanmsa, 4OBOOSAT A0 METKWN BOA4OW U MepemMeLlmnBaloT.

Mpn KUCNoNb30BaHUN KPUCTAJIMHECKUX XJNOpUCTOro Hatpua wu kKanva 0,4713 r
xnopuctoro Hatpua wn 0,3959 r. xnopuctoro Kaauma pacTBOpPAT B BOAE,
KOJINYECTBEHHO MEPEHOCAT B MEPHY Konby BMecTuMoCTbio 1 Ky6.4AM, gonmeaioT
00 MeTKN BOOO0N N NepeMeLlnBatoT.

B oboux cny4asax MaccoBas KOHUEHTpauus OKCUAA Kaaug U OKCMAa HaTpus B
CTaHOapTHOM pacTBope - no 0,25 mMr/ky6.cm.

12.2.2.2. NMpurotoBneHne rpagynpoBOYHbIX PacTBOPOB

B ceMb MepHbIX K06 BMeCcTUMOCTbo 250 Ky6.CM OTMepuBatlOT aJIMKBOTHbIE 4aCTun
CTaHOapTHOro pacTtBopa, 06beM KOTOPbIX YKa3aH B Tabn. 12.

Tabnuua 12
ANMNKBOTHas KoHueHTpauus ANnNKBOTHaA KoHueHTpauuns
4acTb rnoJsly4aemMoro 4acTb rnoJly4aemoro
CTaHOapTHOro rpagympoBOYHOro CTaHOapTHOro rpagympoBOYHOro
pacTBopa, Kyb.cM| pacTBopa, Mr/kyb.am |pacTtBopa, Kyb.cM| pacTBopa, Mr/kyb.am

100 100 10 10

80 80 8 8

40 40 4 4

20 20




[pafynpoBOYHbIE PAacTBOPbLI KOHUEHTpauven 1 n 2 mr/ky6.om rotoBaT, oTbmpasa B
ABe MepHble Kobbl BMecTUMOCTbiO 1 Ky6.AM cooTBeTCTBEHHO 12,5 n 25 Kyb6.cm
pacTBOpa KoHueHTpaumnen 80 Mr/ky6.am.

B 3aBMCMMOCTK OT cnocoba pa3sioXKeHUs HaBeCKW aHanu3npyemMon Npobbl B KaXkabl
rpagynpoBOYHbLI pacTBOp A06aBNSAIOT:

Mo 2 Ky6.CM CONIAHON KUCAOTbl MNPU Pa3/ioKEeHUN HaBECKW MNJaBUKOBOM U CEpHOW
kKucnotamu (n. 12.2.3.1);

no 1 r cmecn gna cnaasneHmsa n no 50 kKyb.cm pacTBopa CONSAHOW KUCNOTbI Mpwn
pa3lI0>KeHUN HaBECKN cniaBsieHuemMm (n. 12.2.3.2).

B cnyyae oTCyTCTBMA Y NMJaMEHHOro oOTOMEeTpa ONTUYECKOW KOMMEeHCcaunum nomex
OT WU3yYeHUsa Kanbuma W MPUMEHEHUM  MNponaH-byTaHOBOro  nJjaMeHwn
OOMONIHNTENIbHO B pacTBopbl BBOAAT no 0,5 r conm ogHo3amMmeuweHHOro goocopHo-
KUC/IOr0O aMMOHUSA. 3aTeM [A0JMBAOT BCe KOJIObl OO0 MEeTKU ANCTUISIMPOBAHHOW
BOOON N NMepemMeLlInBatoT.

12.2.3. lNMpoBeneHne aHanusa
12.2.3.1. Pa3zno)xeHue npobbl CMeCbo CEPHOW U MJIaBUKOBOW KNCIOT

Hasecky npobbl mMaccom 0,5 r cmMaymBaloT B MJATUHOBOM TUIMJe WM Yallke
HECKONbKNMU KanaaMu sogbl, npubaBnsaioT okoso 10 Kanesnb CepHON KncnoThl, 10 -
12 Ky6.CM NnaBuUKOBOM KWUCAOTbI (MpPU OTCYTCTBUM MJIABUKOBOM KUCAOTbl MOXXHO
bpaTtb 0,3 r pbTopmaa ammoHuA). OCTOPOXXKHO NepeMeLlnBas CoaepXMMoe TUrasa niun
YalKW MNJaTUHOBLIM LUMATeNleM, NEePeHOCAT TUresib UIn 4Yalwky Ha HepacKasIeHHYo
nec4aHyto 6aHo U OTroHAKT PTOPUL KPeMHUS U U3ObITOK (bTOpUCTOro Bogopoaa Ao
nosiBneHnsa 6enbix NAapoB CEPHOro aHrmapuaa, 3aTem rNepeHoCcaT TUresab Uin Hawky
Ha 6osiee ropsdyee MeCTO W HarpeBalT [0 MPEKpaLLeHUSA BblAeSIeHUS CepHOoro
aHrngpuga. K cyxomy octatky gobasnsatoT 2 Ky6.CM CONSHON KUCNOTbI U TLWATEsIbHO
obpabaTbiBalOT ropsay4yen Booow B TUrje WU Yallke, pa3faBsivBas wWnaTesieM BCe
KOMOYKW. PacTBOp QUALTPYIOT 4Yepe3 MNJAOTHbIN (UIbTP B MEPHYI Konby
BMecTuMOCTbo 500 Ky6.cM, mpombiBas ropsiyen BOOOW OCTATOK B YawlKe W Ha
dunbTpe 10 - 12 pas.

Mpn OTCYTCTBUU Yy MJIaMeHHOro potoMeTpa ONTMYECKON KOMMeHcauun rnoMmex oT
NU37ly4eHNa KanbUUsg W MPUMEHEHUM nponaH-6yTaHOBOro njameHn B Kosby
nobasnaT 0,5 r conn ogHo3ameweHHOro ocoOpPHO-KNCAOro aMMoHUA. PacTBop
oXJlaXK4alT, ONMBAOT A0 METKM BOAOW, TWATE/IbHO NepeMeLlnBaloT.

12.2.3.2. PaznoxeHue npobbl LLeS0YHbIM CrJlaBJeHNEM

Hasecky npobbl maccom 0,5 r nomewarT B MJAATUHOBLIA TuUresb, TwaTesbHO
nepemMeLwwnBaOT ¢ 1 r cMecn Onsa cnjaBieHUs N CNAABNAIOT B MydesibHON rneyun npu
TemnepaTtype 900 --950 rpap.C B TeyeHme 5 - 7 MuH. [naB oxnaxpawT u
pacTBopsAloT B 50 Ky6.cM pacTBOopa COJIAHOM KWUCAOTbl C WCMOJIb30BAHMEM
MarHUTHOM MeLlankKn C nogorpeBoM B TedeHune 20 - 25 MUH.

PacTBOp NepeHoOCAT KOJIMYEeCTBEHHO B MepHYl Konby BMecTuMmocTbio 500 Ky6.cMm,
nobasnaT npun HeobxogmmocTn (cMm. n. 12.2.3.1) 0,5 r conm oaHO3aMeELLEHHOro
POCHOPHO-KNCIOr0O aMMOHUSA, OX1la)K4aloT 4O KOMHATHOW TeMnepaTypbl, 4OJNBAKOT
00 MeTKN BOOON N NepeMeLlnBatoT.



12.2.3.3. doToMeTpupoBaHmMe pacTBOPOB

B cTakaHbl BMECTUMOCTbIO 25 - 50 Ky6.CM OTAMBAlOT rpagaympoBOYHbIE PacTBOPLI U
aHanM3npyembln pacTtBop (NosyvyeHHbI no n. 12.2.3.1 nan 12.2.3.2) n NnpoBOAAT UX
doToMeTpupoBaHMe B COOTBETCTBUU C WHCTPYKUMEN, npuiaraeMon K npubopy,
n3Mepsass MHTEHCUBHOCTb U3Jly4eHUs JIMHUN HaTpusa Npu AsnHe BOJIHbl 590 HM 1
IMHUKM Kanua npwu 770 HM, unCNonb3ysa WHTepdepeHUMOoHHble (uabTpbLl. Bce
n3MepeHns NOBTOPAIT HE MeHee ABYX pas.

Mo nmony4YyeHHbIM pe3ynbTaTaM ornpefeneHnin CTPoaT rpagynpoBOYHbIE rpauku B

KoopAuMHaTaxXx "MHTEHCMBHOCTb W3Ny4YeHUs HaTpus (Kanus) - KOHUEeHTpauus
3/eMeHTa B TIpadyupoBOYHbIX pPACTBOpPaAx B MWIIMFpPpaMMax Ha Kybuyeckun
aeummeTp", Mo  KOTOpPbIM  onpenensioT  KOHUEHTpauui  3JIeMeHTOB B

aHaNIM3MpyeMoOM pacTBope, (OTOMETPUPOBAHME KOTOPOro  OCYLUeCcTBAseTCs
OZlHOBPEMEHHO C rPadynpPOBOYHbLIMM.

[paaynpoBOYHbIe FPpahnKK CTPOAT OJIS KaXKOOW cepumn onpeaeneHun.

12.2.3.4. TpoBepneHve aHanM3a npu onpenesieHNn BOOOPACTBOPUMBLIX OKCUOOB
Kanna n Hatpus

HaBecky npobbl maccon 1,0 r nomewawT B CTakaH BMecTMMocTbi 150 - 200
Ky6.CM, Kyga npu HenpepbiBHOM nomMelwnBaHum snmeatoT 100 Kyb.cm ropsiven (80 -
90 rpaan.C) Boabl, U NepemMewnBaldOT Ha MarHATHOM Mellaske C nogorpeBsoM B
TeyeHue 15 MuH. 3aTeM pacTBop PUILTPYIOT B MEPHY Koy BMecTumocTbio 250
Kyb.cM, ocafok Ha unbTpe npombiBatoT 50 KyH6.CM XONO4HOW BOAbI, K PUALTPATY
nobaenaT 6 Kyb.CcM pacTBopa CONAHOM KUCNOTbl U nNpu HeobxogmmocTum (CcMm. .
12.2.2.2) 0,5 r o4HO3aMeLlleHHOoro ¢$0ChOpPHO-KNCIOro aMMOHUA.
doTOMETpUpPOBaHME OCYLLEeCTBAAT no n. 12.2.3.3.

12.2.4. ObpaboTka pe3ynbTaToOB

X
MaccoBylo 000 okcmaa HaTpus (kanma) (- Maz0291 ) g npoueHTax BbIYUCAAIOT MO
dopmyne

m, - V- 100

= , 4
Hnia20020) m -1000-1000 49

m Macca onpegenssieMoro 3/1IeEMEHTa, HalngeHHas no  rpaguky,
roe "1 Mr/Ky6.am;

V|- lobwmin obbem aHann3npyemoro pacteopa, Kyb.cm;
M| - [Macca HaBeCckun Npobbl, .

13. OnpeneneHne cBOOOAHOro OKCMAa KalbLUS

13.1. Owwubka MNOBTOPAEMOCTM U paCXoXAeHne Mexnay pe3ybTaTaMu
napanienbHbiX onpenesieHUNn He OO0J/PKHbl MNpeBbilaTb 3HAYEHUW, YKa3aHHbIX B
Tabn. 13.

Tabnunua 13

%



MaccoBasi 4o cBOBOAHOro oKcmMaa s |p
KasbLns n|rmax
Jo 1,0 Bkatoy. +0,04| 0,06
Cs. 1,0 mo0 2,0" +0,07/0,10
"2,0"10,0" +0,30(0,40
"10,0 " 25,0 " +0,45/0,60

13.2. OTnneHoBo-rAnuuepaTHbIN MeTof

MeToL OCHOBaH Ha >3KCTparnposaHmm CBOOOOAHOrO OKCMpa Kanbuumsa U3
CBe)XXepacTepToro rnopoLwkKa aHanausumpyemonm npobbl 3TaHON-TANLEPUHOBBLIM WU
3TaHON-3TUNEHI INKOJIEBbLIM pacTBopaMu  (gnanee -  pacTBOpuUTENnsMU)  C
nocnenywouwmm TuTpoBaHMeM obpasoBasLlerocs ravuepaTta wUan 3TUNEHr IMKoNATa
Kanbuma 6e3BoAHbIM 3TaHOJI0BbIM PAaCTBOPOM OEH30MHOWM KUCAOThbl B MPUCYTCTBUM
MHAONKaTOpa peHoNTanenHa.

13.2.1. CpencrtBa aHainsa

Becbl nabopaTopHble 0bLero HasHavyeHus.
Me4yb MydenbHag.

CywunnbHbIn WKadp.

XonoannbHUK JlInbumxa.

XonoannbHUK obpaTHbLIN.

CnnpTtomeTp.

Okcupg kKanbumsa no NOCT 8677.
Yrnekncneln kansumim no NOCT 4530.

CBeXe0bOX)KEHHbIN OKCUA KalbUWA: OKCUA KasbUUA WU YINEKUCNbIA Kanibunn
MnpoKaneatT B My(desibHOW neyn He MeHee 4 4 npu TemnepaTtype He MeHee 950
rpan.C; 060X >KeHHbIN NPOAYKT OXJaXOalT B 3JKCUKATOPE W HeMensieHHOo
ncnonb3yloT ansa o6e3BoXKmBaHUA cnmpTa no m. 13.2.2.1.

CnupT 3TNNOBLIN PEKTUDOUKOBAHHbLIN TexHMn4Yecknin no NOCT 18300.

Hatpua rugpokcng no NOCT 4328, cnMpTOBbLIA pacTBOP MOJISPHON KOHLLEHTpauunen
0,1 monb/kKy6.aM (0,1 M).

MnuuepuH no NOCT 6259 nnu stunerdrnnkons no NOCT 10164.

beH3onHaa kucnota no [OCT 10521, cnumpTOBbLIN pPacTBOpP  MOJIAPHOWN
KoHueHTpaunen 0,1 monb/kyb.am: 12,3 r o6e3Bo)XeHHON OEeH30MHON KUCOThI
pacTBopsAloT B 1 Ky6.4M abCOMOTHOrO 3TUAOBOIrO CAMpPTa.

Bapuin xnopucteini no NOCT 4108.
NWHOovkaTop heHoNPpTaneunH.

Tpybka xnopkanbumneBas.



N3BeCcTb HaTpoOHHaA.

CTeknsaHHble OYCUHKN: CTekso B ¢dopMe OYyCMHOK WAW OTMbITbIM M 3aTeM
NpoOKaJieHHbIV KBapLeBbI NecokK.

13.2.2. lNoaoroTtoBka K aHannsy
13.2.2.1. Obe3B0OXXNBaHNE peareHToB
ABCONIOTHBLIN CANPT FrOTOBAT clieayowmnm obpasom:

B KPYrNOOOHHYIO KOOy BMeCTMMOCTbi 2/3 Kyb.nAM HacbiNnatoT A0 MOJIOBUHDI
CcBeXXe0b0 X >KeHHbIN OKCUA, KasbLna N 3a11BatoT Ha 2/3 KONObl 3TUI0BLIM CIINPTOM.

CnnpT HacTamMBalOT Had OKCUAOM KalbLWSA B TeyeHue 2 - 3 CcyT, npu 3ToM Konba
NJOTHO 3aKpblBaeTCa pe3nHoBoWM nMpobkon ¢ xnopkanbuueson Tpybkon. T[lo
NCTe4YeHUn >STOro BpeMeHun Kosiby CcoedunHAIT repMeTu4Ho ¢ obpaTHbIM
XONOONNbHNKOM, CTaBAT Ha KUNALLYO BOASAHYI BaHO U KUNATAT copoep)xXmmoe B
TeyeHune 5-6 4. BoosaHyto 6aHl0 HarpeBatloT 3NEKTPOMNJINTKOW C 3aKPbITOW CRMpasnbio
BO n3bexxaHme BoCnjamMeHeHnsa napos cnmpTa.

[0 OKOHYaHUN KUMAYEHUSA CHUMaT 0OpaTHbLIN XON0AUIBHUK U 3aKpbIBaOT KOOy
pe3nHOBON MNpPobKOW, B LEHTpaJibHOE OTBEPCTME KOTOPOW BCTABASAKT W30MHYTYIO
TPpyOKy. MpucoegnHaT Konby K xonoaunbHuKy Jinbuxa, Ha BbIXOL4e KOTOPOro
[OJDKEH OblTb aNoHXX, COeAWHEHHbIN C cyxon Konbom BMeCcTMMOCTb 1 Ky6.aAM
yepes pe3nHoBYIO NMpobky C AByMS OTBepCTMAMU. Bo BTOpoe oTBepCcTue BCTaBAAOT
XnopkKanbumesyto Tpybky. Bce coegmHeHUs [O/KHbI BbITb CTPOro repMeTUYHbIMU
BO nsbexxaHme notepb CnupTa B aTMmochepy.

MNepsbiMn 15 - 20 Kyb6.CM neperHaHHOro cnmpTa CnoJlaCckKMBAT MPUEMHUK;
NnoCNenH MOpLUD OTroHa okosio 20 Ky6.CM He NpUMeHSAIT 0S8 NPUroToBIEHUS
TUTPOBAHHbLIX PAaCTBOPOB.

MonyyeHHbIn 6e3BOAHLIN COUPT oOxsaxkgawT [o Temnepatypbl 20 rpan.C un
MPoBepsAlT ero KoHueHTpauuo cnumptometpom no OCT 3639. Ecnm cnupTa
okaxetca MeHee 99,8%, To ero BTOPUYHO HaAcCTaumBalT HaL HOBOW Mnopuuen
cBeXXe0b0XXKEHHOro OKCUAA KaslbLMa N OTIFOHSAKOT.

MonyYeHHbIN 6e3BOAHbIN CMINPT XPAHAT B FePMETUYHO 3aKPbITbIX Oy ThIISX.
Be3BoAHbIN FNLLEPUH FOTOBAT cieayowmm obpa3om:

B XXapOCTOWMKUN cTakaH BMecTuMocTbio 300 kKyb.cm HanusatT 250 - 300 kyb6.cm
rnmuepuHa n HarpesakwT B TeyeHume 3 4 npu TemnepaTtype 160 - 170 rpan.C.
TemMnepaTypy NpPoBEPSAOT TEPMOMETPOM, ONYLEHHbIM B MIULLEPUH.

O6e3BOXXEHHbIN 1 OXJIAXXKOEHHbIN TAMUEPUH MNepenuBalT B Cyxyl Konby
BMecTUMOCTbio 250 - 300 Ky6.CM 1 repMeTUYHO 3aKpbIBAlOT Pe3NHOBON NPOobKON.

Be3BoaHy0 6EH30MHYIO KUCNOTY MOJYYaloT BbICyLUMBAHNEM A0 NOCTOAHHOM MacCChl B
TeyeHne CYyTOK B SKCUKATOpE Hag CEPHOUN KUCJIOTOMN.

Be3BoaHbLIN XNOpUCTbIN Bapu rOTOBAT BbICYLUMBAHWEM B CYLWJIbHOM LWIKagy npu
TemnepaTtype 130 rpag.C.

13.2.2.2. MpurotoBneHne pacteoputenen



DTaHON-TINLLEPUNHOBbLIN pacTBOPMTESNb FOTOBAT Crieaylowmnm obpasom:

B 200 ky6.cm 6e3BOAHOrO ravuepuHa, HarpeTtoro B KOHWYeckon konbe pno
TemnepaTypbl 100 - 125 rpan.C, pacteopsaoT 15 r 6e3BogHOro xaopuctoro bapus.
PacTBop oxnaxgatoT u npubasnawT 1 kyb.am 6essogHoro cnmpta u 0,1 r
MHOnKatopa deHondTanenHa. [lonyYeHHbI pacTBOpUTEslb  HEUTPaausyloT,
npmnbasnsaa kKanasgsMu CrnvMpToBble PacTBOPblI FMAPOKCUMAA HATpuas N 6eH30MHoNn
KNUCNoTbl, JobmnBasacb 61egHO-PO30BON OKpPACKW.

DTUNEHT INKONIEBLIA  PacTBOPUTENlb FOTOBAT, TMpUMeHsas BMecTo 6e3BOAHOIMO
rnmuepuHa 6e3BoOHbIN 3TUNEHIINKOb.

13.2.2.3. YcTaHOBKa TUTpa pacTtBopa 6E€H30MHOW KNCIOTbI N0 OKCMAY KaflbLms

HaBecKy okCcuaa KanbLUnUs U yriaekncsioro Kanbumsa maccom 0,2 r npokaamearT [0
MOCTOSSHHOM MacCbl B TeyeHune 2 - 3 4 npu TemnepaTtype 950 - 1000 rpaa.C B
naaTUHOBOM Turne. MNonyyYeHHbI OKCUA pacTUpaldT WU BHOBb MPOKANIMBAKT He
MeHee 30 MUH MpuU TOM Xe TemnepaType, 3aTeM OXJIaXXLalT B dKCUMKATOpe Hapg
HATPOHHOW U3BECTbIO.

B Tpu cyxme KpyrnoAoHHble WUAN KOHu4Yeckne Konbbl BMeCTUMOCTbio 150 Kyb6.cm
nomMeLaT CTeksaHHble BycnHKK, HanueatoT 30 - 40 Ky6.cMm pacTBopuTens, 6bICTpo
BHOCSAT OTBELUEHHYIO B 3aKpbITOM BIOKCe HaBeCKy CBeXernpuroTOBJEHHOro oKcmpaa
Kanbuma maccom 0,03 - 0,04 r, >3HeprmyHO B3OanTbIBAlOT WU TrepMEeTUYHO
npucoeguHAT K 06paTHOMY XO/I0ANJTBHUKY.

PacTBop HarpeBalT OO0 KUMEHUS Ha necyaHonm BaHe U KUMATAT A0 MOsAB/EHUSA
WHTEHCMBHOM pPO30BOM OKpacku pacTBopa. 3aTeM Konby oOTCOeaAuHAT OT
XONOAWNBHMKA W TOTHAC Xe TUTPYIT ee CcoaepXmmoe pacTBOpoM OeH30MHON
KWUCNOTbl 00 MUCYe3HOBEHMA oKpackun. CHoBa npucoeauHsAT Konby kK obpaTHOMY
XONOOUNBHUKY WU KUMATAT pacTBop. KunsayeHne wmn TUTpOBaHME 4YepenyrT A0
OTCYTCTBMSA OKpPACKM Npu nocnepyrowem KnnayeHmnm B tedyeHme 20 - 30 MUH.

TuTp pacTBopa OE€H30MHOW KUCNOTbI (TCEI'C' ) B rpaMMax Ha Kybu4eckum caHTumeTp
BbIHNCAOT NO (popmyne

(42)

TCaO v!

roe M| -[Macca HaBeCKN oKCuaa Kanbuus, r;

obbem pacTtBopa OEH30MHOW KWUCNOTbI, NowWe[Wwnn Ha TUTPOBaHME,
v Ky6.cMm

3a 3HayeHume TUTpa MNPUHUMAIOT CcpefHee apupMeTnyeckoe He MeHee Tpex
TUTPOBAHUMN.

13.2.3. lMpoBepneHne aHanusa

B 3aBncuMMOCTM OT npeanoslaraemMon MaccoBoW O0sM CBOOOAHOro okcmaa Kasabuunsd
HaBeCKy cBexxepacTtepTon nNpobbl maccon 0,1 - 0,5 r nomewatoT B KOHUYECKYIO Un
KPYyrnogoHHyto kKonby smectuMmocTbio 150 ky6.cm u npubasnsaT 30 - 40 Kyb.cm
pacTtBoputensa. Coaep>xmmoe Konbbl B3banTbiBaloT. Konby npucoeguHSaT K
obpaTHOMY xonogunbHUKy u kKnnataT 20 - 30 MMH Ha necyaHom OaHke. [pwu
NOSAB/IEHNN PO30BON OKPACKM pacTBopa KOOy OTCOeAUHAT OT XONOOUJIbHUKA W



TOTYaC XXe TUTPYIOT ropsyni pacTBOp pPacTBOpPOM BEH30MHOMN KNCIOTbl. KunsayeHue
N TUTPOBaAHME YepeaylT 00 OTCYTCTBUA OKpPACKW NMpu nocneanyowemMm KNNg4eHnmn B
TevyeHue 20 - 30 MUH, Nocsie Yyero TUTPOBaHME CHNTAKOT 3aKOHYEHHbIM.

NMpumMmeyvaHuns:

1. MNpu m™MaccoBon pone cBobogHOro okcmaa Kanbumsa MeHee 0,1% HaBecKy
yBenun4usatoT go 1,0 r.

2. Mpobbl pna onpeneneHnsa cBobOOHOrO OKCUMAA KaNbLUWS  XPaHAT B
3anapadUHNPOBAHHbBIX EMKOCTSIX.

13.2.4. ObpaboTka pe3ynbTaToB

X
MaccoByto [0J110 cBoBOAHOr0 okcuaa Kanbumsa (© “3%e ) B npoueHTax BbIMUCASAIOT
no gpopmyne

Xeaog, = ; (43)

roe| |o6bbem pacTBopa ©OEH30MHOW KWUCNOTbI, nNowefwen Ha TUTPOBaHME
/| |aHanu3npyemoro pacteopa, Kyb.cm;

M| -|Mmaccbl HaBecku Npobsl, T.

14. OnpeneneHve okcuaga mapradua (Il)

14.1. Owwubka MNOBTOPAEMOCTM WU  paCXOXAEHMe Mexay pe3ynbTaTaMu
napannenbHbiX onpenesieHNn He LOJDKHbl MpeBblllaTb 3HAYeHUN, YKa3aHHbIX B
Tabn. 14.

Tabnuua 14
%

MaccoBas oons okcupaa Sn [Rimax
MapraHua

Ho 0,5 Bkntou. +0,04|0,05

Ce.0,5p001,0" +0,05/0,07

“1,0"2,0" +0,10{ 0,15

"2,0"50" +0,20/ 0,30

"“50"20,0" +0,60| 0,85

14.2. ®oTOKONOPUMETPUYECKNI NEepMaHraHaTHbIN MeToA

MeTon OCHOBaH Ha OKWUCJIEHUN NOHOB OBYXBAJZIEHTHOrO MapraHua B a30THO-KNCJION
cpene HagCcepHo-KNCbIM aMMOHNEM A0 (PMOJSIETOBO-PO30BbIX NepMaHraHaT-MoOHOB B
NPUCYTCTBUN MOHOB cepebpa.

14.2.1. Cpencrtea aHanm3a
Becbl nabopaTopHble 0buiero Ha3Ha4YeHus.

DOTO3/1EKTPOKOSIOPUMETP KOHLEHTPALMOHHBbIN.



Cmecb anga cnnasjsieHna no n. 6.4.1.
Bopoopona nepekncoh no NOCT 10929 v pacTteop 1:10.

Kucnota asoTHasa no NOCT 4461 n pacTtBopbl 1:4 n MONSAPHON KOHUEHTpaunen 1
MOsb/Ky6.oM (1 M).

Kncnota optodochopHas no NOCT 6552.

Cepebpo a3oTHo-kucsoe no MOCT 1277, pacTBOp MacCOBOW KOHUeHTpauuen 2
r/ky6.om.

Kanun m™mapraHyoBo-kucaein no [FOCT 20490 wnnm cTaHOapT-TUTP, pPacTBop
MOJIAPHON KOHLEHTpaLuen BewecTBa - 3kBmBasieHTHasa 0,1 monb/kKy6.am (0,1 H).

AMMOHNIN HapcepHo-KUcnbin (nepcynbdaT) no FOCT 20478.
Kucnota ackopbuHoBas nuiiesas.

fnapokcunammH cepHo-kmcablin no FOCT 7298.

14.2.2. lNoaoroTtoBka K aHann3y

14.2.2.1. MNMpuroTtoBaeHne CTaHAAPTHbLIX PAaCTBOPOB

Ona npuroTtoBsieHUs CTaHOAPTHOrO pacTBopa OKCuAa MapraHua (pacteopa A)
CTaHOAPT-TUTP MapraHuoBO-KNUCJIONO Kasnnma pacteopsatoT B 1 ky6.om BoAbl.
MaccoBas KOHUEeHTpauns okcuaa MmapraHua B pactesope A - 1,419 mMr/ky6.cm.

Ona npurotoBneHns pabovyero cCTaHOAPTHOro pacTBOpPa OKCMAA MapraHua
(pacTtBopa b) 14,1 ky6.cm pacTBopa A pa3baBnsaoT B MepHON Kosibe BMEeCTUMOCTbIO
200 kyb.cM OO0 MeTKuM BOOAOM W TwWaATeNbHO nepemMewunBaloT. MaccoBas
KOHLEHTpaLuns okcmaa MapraHua B pacteope b - 0,1 mr/ky6.cm.

14.2.2.2. lMNocTpoeHne rpagynpoBOYHOro rpadumka

B nNaTb MepHbIX KOO BMecTMMoCTblo 100 Ky6.CM NpuamBaldT COOTBETCTBEHHO 2,5;
5,0; 7,5; 10,0; 15,0 kyb.cm pacTtBopa b, 4To cooTBeTcTBYET 0,25; 0,50; 0,75; 1,00;
1,5 Mr okcupga mapraHua; pasbaBnsioT OO0 METKM pacTBOPOM a30THOW KMUCAOThI
KoHUueHTpaumen 1 ™Monb/ky6.om (1M), nepemMewmBaldT U (OTOMETPUPYIOT
MoJly4eHHble rpadynpoBOYHble PACTBOPbl OTHOCUTESNIbHO ANCTUIJIMPOBAHHOW BOAbI,
NCNoJSb3ysa 3eNeHbll CBETOPUALTP C MAaKCMMYMOM CBETOMPOMNYCKaHWUA Mpu AJINHE
BOJIHbI 530 HM 1 KIOBETY C TOJILLMHOW Morsowatowero ceeT caosd 10 mm.

o nosy4eHHbIM pe3ysibTaTaM onpenesieHNUn oNTUYECKOW MIOTHOCTU N U3BECTHOW
KOHUEHTpauum OKCuAa MapraHua B QoToMeTpupyembix obbemax CTpoaT
rpasyupoBOYHbIN FpadnK NN COCTaBAAIOT KanbpoBo4YHOe ypaBHeEHMeE.

14.2.3. lNpoBepneHne aHanusa

Hasecky npobbl maccon 0,1 - 0,5 r, B 3aBUCMMOCTM OT npeanoslaraemMon MaccoBomn
OO OKCMAa MapraHua, CnaaBasdAlOT B TUrAe € 2 r cMecun ansa cnnasseHud. MNnas
pacTtBopsatloT B 50 Kyb.cM Harpetoro go TemnepaTtypbl 50 - 70 rpan.C pactBopa
A30THOM KWUCOTbl 1:4 B CTakaHe BMeCTUMOCTbio 150 Kyb.cMm. Turenb obmbiBalOT
MWHMMaJIbHbIM KOJINYECTBOM BOAbl U MEPEBOAAT PacTBOP KOJINYECTBEHHO B MEPHYIO
kKonby BMecTumMocTbio 100 - 250 Ky6.cMm.



Bo3MoO)XHO BblgeneHne 6ypbix xnonbeB okcmaga MapraHua (IV). B aTom cnyvae
cnepyeT nobaBnTb K aHanM3MpyemMomy pacTteopy 1 - 2 Kanau rnepekucum Bogopoaa
NN KPUCTaJIJIMK aCKOPOMHOBOM KMUCOThI. 3aTEM MpOo3paYvYHbil pacTBOP AOBOAAT A0
MeTKN BOLAON N NepeMeLlnBatoT.

B MepHyto kKonby BmMecTuMocCcTbio 100 kKy6.cM oTbupaloT anMKBOTHYIO 4YacTb
obbemom 10 - 50 kyb6.cM aHanusmpyemoro pactBopa, npubasnsawT 5 Kyb.cm
opTodoCcHOpPHON KUCNOTbI, 5 KyH.CM a30THO-KMUCNOro cepebpa, 2 - 3 r HaacepHo-
KWUCIOr0 aMMOHMA W HarpesalwT Konby Ha BoasHonm 6aHe [0 yCTaHOBAEHUS
NOCTOAHHOMN MHTEHCMBHOCTU OKPACKM, 3aTeM oxNa)KaatT Konby, 4oBOOAT 00 METKN
BOOOW M poTOMeTpupytoT no n. 14.2.2.2.

14.2.4. ObpaboTka pe3y/bTaToOB

Maccy okcupaa MapraHua (lI) B MuaaMrpaMmax HaxoAaT MO rpagynpoBOYHOMY
rpacdunKy 1 BbIYMUCISIOT NCKOMYIO MacCOBYO 0110 3/ieMeHTa no opmyne (7).

HenocpencTBEeHHO MacCOBYIO [0JII0 OKCUAA MapraHua B NpoueHTax onpenenatT no
rpagympoBOYHOMY TrpaduKky, TMOCTPOEHHOMY B KoopAuHaTax "onTu4eckas
MJOTHOCTbL - MaccoBas [ONA 3JIeMeHTa B npoueHTax" wWAM HaxogaT Mo
KannMbpoBOYHOMY ypaBHEHUO. MNpu OTCTYrNJIeHUN OT YCJIOBUN FPpagynpoOBKU B HacTwn
N3MEHEHNA HABECKW, aJZIMKBOTHOW 4YacTW WAK pa3BefeHusa pacyeT MpPOBOOAT MO

dopmyne (8).
14.3. ®oToKONOPUMETPUYECKNI hOPMasIbAOKCUMHBIA METOL

MeTon OCHOBaH Ha o06pa3oBaHWM MOHOM [OBYXBaJIeHTHOrO MapraHua c
bopManboOKCMMOM B LLENOYHON Cpefe OKPALEHHOro B KpacHo-bypbin UBeT
opManbaooKcMMaTa TpexBaleHTHOro MapraHua.

Melauiee BANAHME TPexBaJIEHTHOro >»eJsie3a YCTPaHAT BOCCTAHOBJIEHMEM €ero
00 OBYXBaJIEHTHON0 CoCToAHUA. OCTasibHble MPUCYTCTBYOWME rnapaTbl OKCUAOB
MaCKUPYIOT TPMUITAHOJIAMUHOM N PTOPUOOM HaATpuA. MpucyTcTBme XJ0pnaoB He
MeLlaeT, YTO MO3BOJISEeT onpenesnTb MacCCOBYH AOJII0 okcmpaa MapraHua (ll) wm3
COJIAHO-KNCJI0r0 pacTBoOpa, NPUroToBJEHHOro no n. 6.4.3.

14.3.1. CpencrtBa aHan3a

Becbl nabopaTopHble 0bLero HasHa4yeHus.
DOTO21EKTPOKOSIOPUMETP KOHLLEHTPALNOHHBbIN.
Kncnota consaHada no NOCT 3118 u pacTtsBop 1:3.

AmMMunak BogHbih no TOCT 3760: 100 kyb6.cm ammunaka pasbasnsaoT sogon o 250
Kyb.cM.

Kucnota ackopbuHoBas.

HaTpuin cepHUcTo-kucnbim 6es3sogHbin no [OCT 195, pacTtBop MOAAPHOMN
KOHLUEeHTpaunen 1 monb/ky6.am.

MmopokcmnammHa rugpoxnopug no NOCT 5456.

dopmanuH TexHnyecknin no NOCT 1625 maccoson gonen 40%.



HaTpun dpTopucteini no NOCT 4463.
TpnaTtaHonamuH no TY 6-09-2448.

®opmManbgokcum no TY 6-09-07-574, pacTtBOp MaccoBOWM KoOHuUeHTpauunen 20
r/ky6.oM: pacTBopsAloT 4 r rugpoxaopupa rngpokcusammHa n 5 kyb.cm pacteopa
dopmannHa B 250 KyH.CM BOAbI.

Mackupytowmn peareHT (MP): pactBopstoT 5 r cdTopuctoro Hatpua u 10 Kyb.cm
TpmaTaHonammHa B 300 Ky6.cMm BOAbI, pacTBOpP huUnabTPyOT 1 pa3baBnsaoT BOAOW A0
1 ky6.gMm.

Kannn wmapraHuoBo-kucabim no [FOCT 20490 wnn cTaHOapT-TUTP, pacTBop
MOJIAPHOW KOHLEHTpaunen sewecTea-akBmBaneHTa 0,1 monb/ky6.am (0,1 H).

14.3.2. lNonorotoBka K aHann3y
14.3.2.1. MNMpuroTtoBneHne CTaHAAPTHbLIX PAaCTBOPOB
CTaHOapTHbIM pacTBOP OKCMAa MapraHua (pacteop A) rotosdaT no n. 14.2.2.1.

Ona npurotoBneHns pabovyero cCTaHOAPTHOro pacTBOpa OKCMAA MapraHua
(pacTtBopa b) 14,1 kyb6.cM pacTBopa A nomewarT B CTakaH BMecTuMmocTbio 300
Ky6.cm, npubasnsT 200 Kyb.cm pacTBOopa consiHom Kucnotbl 1:3, 3 - 5 Kanenb
pacTBopa HaTpusa cepHo-kKucnoro gao obecuBedymBaHUA MepMaHraHaTa Kanaus.
PacTBop KUMNATAT OO0 yAaNeHus 3anaxa CEepHUCTOro aHrmapuaa, MNepeHocsT B
MepHY0 Konby BMEeCTUMOCTbIO 1 Ky6.AM, oxnakaatoT OO0 KOMHATHOW TemnepaTypbl,
AOOBOOAT BOOOW OO MEeTKM U nepemMewnBaloT. MaccoBasd KOHUEHTpauusa okcmaa
MapraHua B pacteope b - 0,02 Mr/ky6.cm.

14.3.2.2. lNocTpoeHne rpafaynpoBo4HOro rpaduka

B naTb MepHbIX KON6 BMecTumMocTbio 100 Ky6.CM npuanBatoT COOTBETCTBEHHO 1; 2;
3; 4, 5 kKyb.cm pacTtBopa b, 4TOo cooTBeTcTBYyeT 0,02; 0,04; 0,06; 0,08; 0,10 mr
oKcMmpa MapraHua; nobasnsaT no 5 Kyb.cM pacTBopa CONAHOM KUCNOTbI, 20 Kyb.CM
Boabl, 5 kKyb.cm MP, 8 Kyb.cMm pacTtBopa aMMuaka, 5 Kyb6.cM pacTBOpa
dopmanbaoKcMMa, OOBOAAT COAepXMMOoe Kob A0 MeTKU BOAOW, nepemMeLlunBaT n
oCTaBAAT Ha 30 MUH.

MonyyYyeHHble  rpafnyuvpoBOYHbIE  pPacTBOPbl  (POTOMETPUPYIOT  OTHOCUTENbHO
ANCTUNNNPOBAHHOW BOAbI, WCMNOJNIb3YS CUHUA CBETOPUALTP C MaKCUMYyMOM
cBeTonponyckaHms npu gnanmHe BOJIHbI 420 - 453 HM M KlOBEeTYy C TOJILWMNHOWN
nornowatowero ceet cnos 20 mm.

Mo nony4YeHHbIM pe3ybTaTaM onpeneneHnin onTUYeCcKom NJAOTHOCTU U U3BECTHOMN
KOHLUEHTpauum oKCuaa MapraHua B ¢QoTomeTpupyembix obbemMax CTpoaT
rpagympoBOYHbIN rpadmnK Uam COCTaBNAT KaanbpoBO4YHOE ypaBHEHME.

14.3.3. lpoBegeHne aHann3a

N3 consiHO-KNCNoro pacTBopa, NOJsydeHHOro no n. 6.4.3, otbupatoT a/IMKBOTHYIO
4acTb obbeMoM 25 kKyb.cM M nomewatoT B MepHy Konby BmectmmocTbio 100
Ky6.cm, gobasnsatoT 25 kKyb.cm Boabl, 5 ky6.cm MP, 0,05 r ackopbnHOBON KUCNOThI, 8
Kyb.cM pacTBopa amMMmaka n 5 kKyb.cm pactBopa opManbhoKCuMa. [anbHenwne
ornepaunn - no n. 14.3.2.2.



14.3.4. ObpaboTka pe3synbTaTos - no n. 14.2.4.

15. OnpeneneHne okcmaa xpoma (VI)

15.1. Owwubka NOBTOPAEMOCTM W  pacCxXxoXAeHne Mexay pe3ynabTaTamMu
napanienbHbIX onpefesieHNNn He [OOJ/DKHbl MpeBbilWaTb 3HAaYeHUW, YKa3aHHbIX B
Tabn. 15.

Tabnunua 15

%

MaccoBasa 0ons okcuaa Sq |Rimax
XpoMa

o 0,3 BKAtoY. +0,02|0,03

Ce.0,3p001,0" +0,07(0,10

“1,0"3,0" +0,18(0,25

“3,0"8,0" +0,40(0,50

15.2. ®oTOKONOPUMETPUYECKNI METOL

MeTon  OCHOBaH Ha  B3auMMoaencTBum  gudeHunkapbasmpga C MOHaMuU
leCcTUBAJIEHTHOrO XxXpoMa C o6bpa3oBaHMEM B KUC/ION Cpede COoefunHEeHus,
OKpaLLUEHHOro B KpaCHO-(pMONETOBbLIN LIBET.

Peakuunsa npoTeKkaeT B Te4eHNEe HECKOJIbKUX CeKYHA,.

Mewatwee BAMAHME TpPeXBAJIEHTHOrO »Xesieda YCTPaHAT MNepeBoAoOM €ero B
becuBeTHbIN hoCchaTHbIN KOMMIEKC.

15.2.1. CpencrtBa aHamn3a

Becbl nabopaTopHble 0bLLero HasHavyeHus.
DOTO3/1IEKTPOKOJSIOPUMETP KOHLEHTPALVUOHHbIN.

Kncnota consgHada no NOCT 3118 u pacTtBop 1:5.

Kncnota optogocgopHas no NOCT 6552, pacteop 1:2.

CnnpT 3TUNOBbLIN PEKTUPUNKOBAHHbIN TexHunYeckum no MOCT 18300.

OndpeHnnkapbasung: 0,25 r  aundeHnnkapbasmpga pacTBopAaldT npu  cnabom
HarpesaHun B 100 Ky6.cM pacTtBopa 3Tmnosoro cnupta 1:1. AudeHunkapbasug
HeCTOeK 1 ero pacTBop roTOBAT HEMOCPEeACTBEHHO Nepen onpenesieHneMm.

Kanun gByxpomoBokucabin no [FOCT 4220, nepekpuUCTassIM30BaHHbLIA U
BbICYLLUEHHbIW A0 NOCTOAHHOM Macchl Npu TemnepaType 130 rpaa.C.

Cmecb anga cnnasseHna no n. 6.4.1.
15.2.2. lNogoroTtoBka K aHannsy

15.2.2.1. MNMpuroTtosBaeHne CTaHAApPTHOro pacTeopa



HaBecky OBYXpPOMOBOKWUCOro Kanusa maccom 0,0484 r pacteopsoT B 100 Kyb.cm
BOObl; pPacTBOpP MepeBOAAT B MepHyw Konby BMecTMMoOCTbio 250 Kyb.cmMm,
pa3baBnsAlT 40 METKW BOOOW U TUWATENbHO NepeMeLlnBatoT.

ANNKBOTHYIO 4YacCTb 3TOoro pactBopa obvemom 50 kyb6.cm paszbaBnsioT Boaon A0
MeTKNn B MepHon kKonbe BmecTumocTbio 250 Ky6.cM. MaccoBasi KOHUEHTpauus
OKCuAa XpoMa B CTaHOapTHOM pacTtBope - 0,02 Mr/kyb.cm.

15.2.2.2. lNocTpoeHune rpagynpoBOYHOro rpadumka

B nATb MepHbIX KOoNb6 BMecTuMoCTbio 100 Ky6.cM HanmBatloT cooTBeTCTBEeHHO 0,4;
0,8; 1,2; 1,6; 2,0 kyb6.cM CTaHOapTHOro pacteopa, 4Tto coorBetcTeyeT 0,008; 0,016;
0,024; 0,032; 0,040 r okcmaa xpoma, pasbasnsaT npumepHo oo 70 ky6.cm Boaon,
nobaBnalT B Kaxayt konby no 1,5 kKyb.cMm consHom KucnoTbl, 4 Kyb6.cm
opTOOCHOPHON KUCNOTHI, TWATENbLHO NnepemMellmBaloT, 3aTtem npubasndaoT no 1,5
Ky6.cM aundenHnnkapbasmnga, pazbasnsdaioT 4O METKM BOOOW, BHOBb NepeMeLllmnBaloT n
yepes 5 - 7 MUH POTOMETPUPYIKOT MOJYyYEHHbIE TpagyupoBOYHbIE pPaCTBOPbI
OTHOCUTENIbHO AUCTUWIJINPOBAHHOM BOAbl, WCMNONb3YyA 3e/ieHblIn CBEeTOPUILTP C
MaKCMMYyMOM CBeTOMnponyckaHna npum gamHe BoOJIHbI 530 - 536 HM N KKBeTYy C
TONIWMHOW noroJiowatoLwero ceet cjiod 30 MM.

Mo NONyYEHHbIM pe3ynbTaTaM ornpeaeneHnin oNTUYECKON MJIOTHOCTU U N3BECTHOWN
KOHLEeHTpauMnm oKCcuaa XpoMa B  (OTOMETpUpYeMbIXx ob6bemMax CTPOST
rPafyvupoBOYHbIN rpaduK UM COCTaBAAT KaJMbpoBOYHOE ypaBHEHME.

15.2.3. lNpoBepneHne aHanusa

HaBecky npobbl maccon 0,2 - 0,5 r (B 3aBMCUMOCTM OT NpennosiaraeMon MacCoBOW
0OJIN OKCMOa XpoMa) CriaBnAaT C 2 I CMecn Ona cnnasneHuns. MNMocne oxnakaeHus
nnas pacteopstoT B 40 - 50 kKyb6.cM pacTBOopa CONSIHOM KWUCNOTbl, NepeBoaAaT
pacTBOpP B MepHYo Konby BMmecTuMocTbio 100 Kyb.cM, pa3baBnsdioT 40 METKN BOAOW
N TWaTesNbHO NepeMeLlnBatoT.

Ona onpeneneHns MaccoBOWM O0AM OKcupa xpoma oTbupatoT aIMKBOTHYH YacTb
obbemom 10 - 25 ky6.cM nosayyYeHHOro pacTtBopa (B 3aBMCUMOCTU OT
npegnonaraeMon MaccoBOW [0AM 3/ieMeHTa) B MepHyto Kosby BmecTuMocTbio 100
Ky6.cm, pobasnsT 50 - 60 kyb6.cm BoAabl, 4 Kyb.cM pacTBOopa opTodochopHOmn
KUCNOTbl U nepemMewmnBatoT. Janee npubasnsawoT 1,5 kyb.cm gundeHunkapbasunaa,
pa3baBnsAlT 00 METKW BOOOW, NepeMelumBaloT N 4yepe3 5 - 7 MUH boToOMeTpupyoT
non. 15.2.2.2.

15.2.4. O6bpaboTka pe3ynbTaToB

Maccy okcumpa XxpomMa B MUAAUIPaMMax HaxodAaT Mo rpafyupoBOYHOMY rpadhuky u
BbIYNCNAIOT NCKOMYIO MAaCCOBYIO [,0J1t0 371IeMeHTa no opmyne (7).

HenocpencteBeHHO MaCCOBYIO OOJII0 OKCMAa XpoMa B MNpoueHTax onpenendiT Mo
rpagynpoBo4YHoMy rpaduky, MNOCTPOeHHOMY B KoopAuHaTax "onTunyeckas
MJOTHOCTb - MaccoBas [0/a 3JleMeHTa B npoueHTax" WM HaxogoaT no
KanmbpoBOYHOMY YPaBHEHMIO.

16. OnpepneneHne okcnaa cdocdopa (V)

16.1. Owwubka NOBTOPSAEMOCTM U  paCXoXAeHne Mexay pesysibTaTaMu



napanfenbHbiX onpenesieHUn He [OO0J/PKHbl MNpPEeBbilWaTb 3HAYEHUW, YKa3aHHbIX B
Tabn. 16.

Tabnunua 16
%

MaccoBasa oonsa okcuaa g =
Ct)OCCt)Opa M Mmax
[Ho 0,5 Bkntou. +0,03/0,04
Ce.0,5p001,0" +0,07(0,10
“1,0"3,0" +0,20(0,25

16.2. ®oTOKONIOPUMETPUYECKUN METOL,

MeTon oOcCHOBaH Ha o06pa30BaHMW OKPALUEHHOr0 B CUHWUIA LUBET KOMrJeKca
dochopHO-MONMOOEHOBOW reTeponoMKUCIOTbl MOAMOOEHOBO-KUCALIM HaTpUEM,
BOCCTAHOBJ/IEHHOIO CEPHO-KUCLIM FMAPa3NHOM B KWUCJIO cpeae.

16.2.1. CpencrtBa aHanmn3a
Becbl nabopaTopHble obLero HasHavyeHus.
Me4yb MydenbHag.

Kucnota cepHas no [OCT 4204 wn pacTBOp MOJIAPHOM KOHUeHTpauuen 10
Mosib/Ky6.om (10 H).

HaTtpuin monnbaeHoso-kucnbih no NOCT 10931 : 5 r monnbaeHoOBO-KMCNOro HaTpusA
pacTBopsAloT B 200 Ky6.CM pacTBOpa CEPHON KNCIOTbI MOSIAPHON KOHLUEeHTpaunen 10
Mosb/Ky6.oM (10 H).

fmppa3nH cepHo-Kucnbim no NOCT 5841, pacTBOp MacCOBOW KOHUeHTpauuen 1,5
r/ky6.0m (oanee - BOCCTAHOBUTESDb).

Kanna ruapokcug no [OCT 24363, pacTBOp MOJNSPHOWM KOHUeHTpauunen 3
MoJsb/Ky6.0M (3 H).

Kncnota consgHada no NOCT 3118 pacTteop 1:3.

Kannn  ¢GocdhopHO-KuCNbIn  oaHo3ameweHHbin no [OCT 4198, pgBaxAabl
NnepekpucTassin30BaHHbIN U3 ropsvYero BOAHOIMO pacTBopa W BbICYWEHHbIN A0
MOCTOAHHOM Macchl Npu TemnepaTtype 110 rpan.C. XpaHAT B 3KCUKATOpPE Hapg CJ/I0eM
CEPHON KNCNOTbI WX B CTEKJISHHON Tape C NMPUTEPTON KPbILLKOMN.

NHonkaTop heHoNnpTanenH.

Cmecb anga cnnasseHnsa no n. 6.4.1.

16.2.2. lNoaoroToBKa K aHaaun3sy

16.2.2.1. NMpuroTtoBneHne CTaHOAPTHOro pacTeopa

HaBecky opfgHO3aMelwleHHOro qocgopHo-KMucnoro kKanama maccom 0,1917 r
pacTteopsAtloT B 100 - 150 Ky6.cM BOAbl, MEPEHOCAT B MEPHYIO KOJIBY BMECTUMOCTbIO
1 ky6.o0M, pasbaBnsfioT OO0 MeTKM Boonm m nepemewmsatoT. 3atem 100 ky6.cm



NPUroToBJIEHHOro pacTBopa pasbasnaiwT Bogon p[o 500 kyb.cm. Maccosas
KOHLEHTpauna okcmaa gocgopa B CTaHAAPTHOM pacTBope - 0,02 Mr/ky6.cm.

16.2.2.2. lNocTpoeHne rpagynpoBOYHOro rpadumka

B 4eTblpe MepHble KONObl BMeCTUMOCTbIO 50 Ky6.CM BBOAAT COOTBETCTBEHHO 1; 2; 3;
4 ky6.cM CTaHpapTHOro pacTtBopa, 4To cooTBeTcTByeT 0,02; 0,04; 0,06; 0,08 mr
okcupaa docdopa, oobasnaT B Kaxayt konby 25 - 30 kyb6.cm Boabl, 5 Ky6.cm
pacTBopa MOJMOAEHOBO-KUCAOro HaTpus, 2 KyD.CM CEpHO-KUCIOro rmapasvHa u
OONNBalOT 00 MEeTKM BOOOW. PacTBOpbI nMepeMeLlunBaloT U norpyxatT Ha 10 MuH B
KUNALWYIO BOASAHYO 6aHI0, NoC/ie Yero oxsa>kaalT A0 KOMHAaTHON TeMnepaTypbl U
oTOMETPUPYIOT  MNOJIydeHHble  FpafyMpoBOYHbIe  pacTBOPbl  OTHOCUTEJIbHO
ANCTUNNNPOBAHHOW BOAbl, WCMNOJMIb3ys KPaCHbI CBETOPUILTP C MaKCUMYyMOM
CBETONponyCKaHns npu AOJINHEe BOJIHbI 656 - 680 HM M KloBeTy C TOJILLMNHOW
rnoraowiatowtero ceset cs1od 20 MM,

Mo nony4YeHHbIM pe3ynbTaTaM onpeneseHnn onTUYeCcKom NJAOTHOCTU U U3BECTHON
KOHUEHTpauum okcupa Gocdopa B doToMeTpupyembix obbemMax CTpPoOAT
rpagympoBOYHbIN rpaddnK UamM COCTaBNAT KaanbpoBoO4YHOE ypaBHEHME.

16.2.3. lpoBegeHne aHann3a

B 3aBucumMocTM OT npepnosilaraemMon MaccoBoM Oosim  okcupga docdopa
onpepgeneHne npoBOAAT WM W3 aJIMKBOTHOW YacTW COJNIAHO-KUCJIOrO pacTBoOpa,
MPUroToBAEHHOro no n. 6.4.3, wWan wn3 aJuKBOTHOM YacTW pacTBopa,
MPUroTOBJIEHHOr O Mo M. 6.4.3 U3 OTOEe/IbHON HAaBECKMW.

OTbupatoT nuneTkonm 25 Ky6.cM aHanM3Mpyemoro pacTBopa, NEPEHOCAT B MEPHYIO
Konby BmecTumocTbio 50 Kyb6.cM. MNpenBaputenbHo 25 Kyb.CM 3TOro e pacTBopa
oTbupatoT B CTakaH unam Konby n HEMTPanu3yoT pacTBOPOM rmapokcmaa Kanmsa no
dheHondTanenHy. MNMoweguwee Ha HENTPAIN3ALNIO KONYECTBO Weno4n npubasnsatoT
B aHanM3npyembln pacTBop, 3aTeM pobasnsaT 5 kKyb.cm pacTtBopa monnbaeHoBso-
KUCNoro Hatpus, 2 Kyb6.CM pacTBOpa CEPHO-KUCAOro ruapasvHa, AOO0JMBalOT 00
MEeTKWN BOAOW, NnepeMellmnBaloT 1 nocne 10 MUH BblAEPXUBAHUSA B KNUNALLEN BOOASHOMN
baHe oxnaXkgatoT U PoToOMEeTPUPYOT Mo n. 16.2.2.2.

16.2.4. ObpaboTka pe3ynbTaToB

Maccy okcmpa pocdopa B MUWIZIUFPaAaMMax HaXo4AaT MO rpagynpoBOYHOMY rpauky
N BbIHNCAAIOT NCKOMYIO MaCCOBYIO A0J10 3/1eMeHTa rno opmyne (7).

HenocpencTBeHHO MaCcCOBYIO A0J1I0 OKCUAa (pocdopa B NpoueHTax onpenenatT no
rpagyvMpoBOYHOMY TrpauKy, TMOCTPOEHHOMY B KoopAuHaTax "onTu4eckas
MJOTHOCTbL - MaccoBad [oNA 23JieMeHTa B nMpoueHTax" WM HaxooAT Mo
KannMbpoBOYHOMY YPaBHEHMIO.

17. OnpeneneHne okcmnaa dbapus

17.1. Owwubka MNOBTOPAEMOCTM WU paCXOXAEHMEe MexAay pe3yabTaTaMu
rnapannenbHbiX onpenesieHNn He LOJDKHbl MpeBblllaTb 3HAY€eHUN, YKa3aHHbIX B
Tabn. 17.

Tabnnua 17
%



MaccoBas oons okcuaa s |
6apus M M
Jo 1,0 Bktoy. +0,04( 0,06
Cs.1,0p004,0" +0,15(0,20
“4,0"10,0" +0,30(0,40
“10,0" 15,0 " +0,40( 0,60

17.2. F'paBUMETPNYECKUN METO[,

MeToZ OCHOBaH Ha oCa)kAeHun okcmaa 6apusi U3 CONAHO-KMCIOro pacTBopa B BMAe
CepHo-kucsoro 6Gapua ” HaxO0XAEHUM MACCOBOW nonm okcupa bGapusa npwu
B3BELUMBAHUW BblAENIEHHOr0 OKCuaa.

MNpucyTcTBylOWas B aHaaM3mpyemon npobe KpeMHEKUCNoTa HaxoauTcs B
pPacTBOPMMOI hopMe N He MEeLLaeT onpeneneHmnto okcnaa bapus.

17.2.1. Cpencrtea aHanm3a

Becbl nabopaTopHble 0buero Ha3Ha4YeHus.

Me4yb MyenbHas.

Kncnota conaHasa no NOCT 3118 m pacTtseop 1:3.

Kucnota cepHasa no N'OCT 4204, pacTBOp MaccoBon KoHueHTpaunen 50 r/ky6.am.
AmMMunak soaHbiv no NOCT 3760, pacteop 1:1,5.

Cepebpo a3o0THO-kmcnoe no FOCT 1277, paCcTBOp MacCOBOW KoHuUeHTpauwuen 10
r/ky6.am.

Cmecb ong cnnasseHnsa no n. 6.4.1.
17.2.2. NMpoBepneHne aHanusa

Hasecky maTepuana Mmaccon 0,5 r cnnaBnsawoT € 2 r cMecn gnsg cnnasneHus. MNMocne
oxnaxaeHms nnas pacteopsaoT B 40 - 50 kyb.cM Tennoro pacTtBopa COJISTHOW
KNUCNOTbl B CTakaHe BMecTuMoCcTbio 300 - 400 kKy6.cM OO NOJSIHOMO pPacTBOPEHMS.
NMony4vyeHHbIn pacTBOp pa3basnawT sBogon o 200 - 250 kyb.cm, He obpawas
BHUMaHWA Ha BO3MOXXHOE BblNaZieHne ocajka cepHo-Kucaoro bapusa, HemTpanusyoT
aMMUaAKOM [0 TMOSBJIEHUS JIerkKOM MYyTU TUOPOKCUOOB, KOTOPYHO pPacTBOPSAIOT
HECKOJIbKUMU KanasMu CONSIHOW KWUCNOTbl, U [o6aBnsaioT B pacTBoOp U3OLITOK 2
Ky0.CM TOIN e KNCNOThI.

3aTeM pacTBOp HarpesatT A0 kKuneHus, npubasnsawT 15 Ky6.cM ropsayero pacrtesopa
CEepHOW KNC/IOTbI N KUNATAT B TedyeHne 1 - 2 MUH. PacTBOp C 0CafKOM BblAEPXXNBAOT
B TernJioM MecTe [0 Tex Mnop, Noka XXMAKOCTb Ha[ O0CafKOM He CTaHeT Npo3padvHon,
3aTeM QUABTPYIOT 4Yepe3 ABOMHOW MNNAOTHLIA PUALTP "CUHASA NeHTa" B MepHYIo
Konby BMecTumMocTblo 500 Ky6.CM 1M NpoMbIBalOT ropsavyen BoAOMN A0 NCHE3HOBEHUSA
peakuuun Ha NoH xnopa. Ocafok BMecTe C (puibTPOM MepeHOCAT B npeasBapuTesibHO
NMPOKaJieHHbIM U B3BeLleHHbIN (apOopoBbI TUresb, MNOACYLIMBAKT, O30JAK0T U
npokanmeatoT B MydenbHon ne4vun npmn temnepatype 800 - 850 rpaan.C B TedeHue 20
- 30 MuH. Turenb C nMpPOKaJieHHbIM OCAfKOM OXJlaXXOalT B 3KCUKATOpe U
B3BewWwmnBatoT. [IpoKkanmBaHme NoBTOPAT 40 NOCTOAHHOW MacChl.



OuNbTP, MNOJIYYEHHLIN MOCNe OTAeNeHna ocafka, pa3baBnsalT OO0 MEeTKM BOAOWN,
rnepeMeLnBaloT U UCMONb3YIOT O onpefeseHna MacCoBOW A0/IM OKCMAa KanbLus
non.7.2.

17.2.3. ObpaboTka pe3ynbTaToB

MaccoByto Aot okcnaa bapus (KE'HD ) B MpoLEeHTaxX BbIHNCAAIOT Mo hopMmysie

(m, -m,)-0,657-100
m 1

Xgao = (44)

3

MacCCa TUrJsiga C npokKaJIeEHHbIM 0OCagKOM CePHO-KUCJI0Io 6ap|/|;|, r,

M,|- [Macca NycToro NpoKaneHHoro TUrns, r;

3

Macca HaBecku npobsl, r;
0,657| - |[KoathhnumeHT nepecyeTa cepHo-kKucnoro bapusa Ha okcmnpg bapus.

17.3. ®oToTypOMANMETPUNYECKI METOL,

MeTon oOCHOBaH Ha B3auMMOAENCTBMM WOHOB Gapus ©n cynb@aT-UOHOB C
obpa3oBaHMeM cycneH3un cynbdaTa 6apus B KUC/OW cpede B MPUCYTCTBUK
3aLLUMTHOr 0 Kosislonaa U GOTOMETPUPOBAHUN CTEMEHN NOMYTHEHUS pacTBoOpa.

17.3.1. CpencrtBa aHaninsa

Becbl nabopaTopHble 0bLiero HasHa4yeHus.
Me4yb MydenbHag.

POTO21EKTPOKOSIOPNMETP KOHLLEHTPALNOHHBbIN.
Kncnota consgHaa no NOCT 3118, pacTtsop 1:3.
Kncnota optodocgopHas no NOCT 6552.

Kpaxman pacteopumbivi no NTOCT 10163 : 0,5 r kpaxmana cMewmnsatoT co 100 kyb.cm
KuUnsawen Boabl, KUNATAT 5 MUH, PUIbTPYIOT 1N OXJ1a)XXAAKOT.

Kanun cepHo-kucneivi no NOCT 4145.

Bapun cepHo-kucnbin no NMOCT 3158.

Cmecb ond cnnasneHuda no n. 6.4.1.

17.3.2. lNoorotoBka K aHann3y

17.3.2.1. NMpuroTtoBsieHne cTaHfapTHbIX 06pa3uos

K natn HaBeckam OCO cbipbeBOM cMecu Maccon 5 r gobaBnaloT COOTBETCTBEHHO
0,1; 0,2; 0,3; 0,4; 0,5 r cepHo-kucnoro 6apus, 4TO AOJIKHO COOTBETCTBOBATb
MaccoBOW Oosie okcmaa Bapusa B Nony4YeHHbIX CTaHOapTHbIX obpa3uax 1,29; 2,53;
3,72; 4,87; 5,97%.

CMecu TuiaTeNbHO NepeMeLlnBaloT N NPOBEPSIOT MAacCOBYO [0JK0 3/1eMeHTa Mo M.
17.2.2, nocne 4ero BHOCAT KOPPEKTWBbI B MaccoBble Aosn okcuaa 6Gapus B



CTaHAapTHbIX obpa3uax.

Ona aHanmsa MaTepuanoB C MaccoBom ponen okcmpa 6bapms meHee 1,0%
NPUrOTOBJIEHHYIO N MPOBEPEHHYIO MO COAEPXKAHUIO d/IeMeHTa Ceputo CTaHOapTHbIX
obpa3uoB pasbasnsaT OCO cbipbeBOW CMeCHM B COOTHOWEHUN 1:4, nonyyas, Takum
obpa3om, BTOPYIO CEPUIO CTaHOaPTHbLIX 06pa3LoB C MAacCoBOW A0s1en okcuaa bapusa
0,26; 0,51; 0,74; 0,97; 1,19%.

17.3.2.2. lMocTpoeHune rpagynpoBOYHOro rpadumka

HaBecku cTtaHgapTHbIX obpa3uoB Macconm 0,10 r nomewatoT B NJAAaTUHOBLIE TUTN,
nobasnsaT no 0,1 r cepHO-KMCNOro Kanmumsa v 1 © cMecnm pna cnaaBieHus,
TWaTeNbHO NepeMelmnBalT N CNAaBaAT B TedeHne 10 MUH npu TeMnepaType
(900+100)°C, nnaB € TUrAeM oxNa)kA4akrT U NOoMeLlalT B CTakaH BMECTUMOCTbIO
300 ky6.cMm. B Turenb gobasnsaioT 10 kKyb.cM pacTBopa consHom KucnoTel 1:3 n 10
Kyb.CcM Kpaxmasa. PacTBopeHue BegyT Ha MAarHUTHOW Mellasike B Te4yeHune 5 MUuH,
noMeLlasi MarHUTHbIA 3/1IEMEHT BHYTPb TUM I N NPUKPbIB CTaKaH YaCOBbIM CTEKJIOM.
MepHbIM UMAMHAPOM oTMepsalT 200 kKyb.cm Boabl ¢ pobasneHmem 10 Kanenb
opTtodocdopHon KucaoTbl M 10 Kyb6.CM pacTBOpa CONSHOW KUC/AOTbl, O0OMbIBAIOT
4acCTbiO NPUrOTOBJ/IEHHOrO0 pacTBOpa TUresb, NOCAe 4Yero Turenb yJandawT U3
CTakaHa, a OCTaBLWNINCA B ULMANHAPE PacTBOP BAMBAOT B CTaKaH.

Ona co3peBaHUs KOMJIOUOHOM cycneH3unm cynbgaTta bapusa pacTBOp B CTakaHe
nepemMewnBardT B TeyeHnme 10 MUH Ha MarHUTHoOM Mewaske. [losly4yeHHble
rpagynpoBoOYHble pacTBOpPbl (POTOMETPUPYIOT OTHOCUTENbHO OUCTUIIMPOBAHHOMN
BOAbl, NCMNOJIb3yS 3eJIeHbll CBeTOPUAbTP C MakCMMyMOM CBETOMPONyCKaHWs npwu
OJIMHe BOMHbI 540 HM 1 KIOBETY C TOJILLMHON noraowatowero ceeTt cios 50 mm.

Mo nony4YeHHbIM pe3ynbTaTaM onpeaesieHnn onTUYecKon MAOTHOCTU U U3BECTHOWN
MaccoBonm pose okcunpa bHapua B doToMeTpupyeMbix obbemMax CTpoOAT
rPagyupoBOYHbIN FpadnK NN COCTaBAAIT KaanbpoBo4yHOe ypaBHEHME.

Mpn maccoson pone okcumpa bapusa mMeHee 1,0% WCNONB3YIOT BTOPYK CepuUto
CTaHAapTHbLIX 06pa3u0B, BbIMNOJIHASA BCE BbllleyKa3aHHble onepaunn, HO UCNOoJb3ys
CUHNIN CBETOPUNBTP C MAKCMMYMOM CBETOMNPOMNMYCKaHNA Npn aAnnHe BOJHbI 490 HM.

17.3.3. lpoBeneHne aHann3a

B oBa mnaTuUHOBbLIX TUraa nomMmewatoT: B oguH - 0,10 r aHanusmpyemon npobbl; B
apyrom - 0,10 r 65auM3koro nNO MacCoOBOM Qfose K aHaausmpyemonm npobe
CTaHgapTHoro obpasua. Hanee B oba Turna gobasnsawoT no 0,1 r CepHO-KMUCIOro
Kanua n 1 r cmecu ansa cnnassieHus. Bce panbHenwve onepauuun rno n. 17.3.2.2.

17.3.4. ObpaboTka pe3ynbTaToB

MNepen BblYMCEHMEM MacCoOBOW A[OsM okcupa 6Oapusa BBOAAT MoMpaBkKy Ha
N3MeHeHune ycnoBuin GoToMeTPMpPOBaAHMNA B COOTBETCTBUKU C . 1.18.

MaccoByto AoJil0 okcuaa Gapua B MpoueHTax onpenenstoT HernocpeacTBEHHO Mo
rpacounKy Manm HaxoasT NO KaJMBPOBOYHOMY YpPaBHEHUIO.

18. OnpepeneHue xXnop-noHa

18.1. Owwubka NOBTOPAEMOCTM WU paCXOXAEHMe Mexay pe3yibTaTaMu
rnapannenbHbiX ornpenesieHNn He LOJDKHbl MpeBblllaTb 3HAYeHUN, YKa3aHHbIX B



Tabn. 18.
Tabnunua 18

%

MaccoBast gons xnop-moHa| =n  |Fmax
Ho 0,1 Bktou. +0,015/ 0,02
Ce.0,1000,5" +0,020{ 0,03

"0,5p02,0" +0,050{ 0,07
"2,0"10,0" +0,100{ 0,15
10,0 " 25,0 " +0,300| 0,40

" 25,0 +0,400| 0,60

18.2. OObeMHbIN apreHTOMeTpUYeCKUn MeToh MNpu MacCoBOW [0J1e XJIOP-MOoHa
6onee 0,5%

MeTon OCHOBaH Ha OCaXAEHMM B a30THO-KUCIOW cpeae XJop-MoHa M3ObITKOM
a30THO-KNCIOro cepebpa ¢ nocnegywwmm obpaTHbIM TUTPOBAHMEM 3TOro N3bbITKa
POOAHUCTbIM @aMMOHMEM WIN POAAHUCTbIM KaJMem B MPUCYTCTBMU MHOWUKATOpa -
»Xese30aMMOHUNHbIX KBACLL0B.

18.2.1. CpencrtBa aHanmn3a

Becbl nabopaTopHble 0bLero HasHa4yeHus.

Meyb MydenbHag.

HaTpun yrnekuncnsin no FOCT 83.

KBacubl )xene30aMMOHUINHbIE, paCTBOP MacCoBOW KoHUeHTpaumen 400 r/kyb.am.
Kncnota asotHasa no NOCT 4461 v pacTteop 1:2.

A30THO-KKcnoe cepebpo no NOCT 1277, pacTBOp MONAPHOM KOHUeHTpauuen 0,1
Mosb/Ky6.0M (0,1 M): 17 r a30THO-KNC0ro cepebpa pacTBOPSAIOT B BOAE, B MEPHOW
konbe BMecTumocTbio 1 ky6.oAM, Q[OOBOAAT pacTBOpP A0 METKUM BOAOWM W
nepemMeLLnBaioT.

AMMOHUMIN popaHucTein no FOCT 27067, pacTBOp MOJIAPHOW KOHuUeHTpauwnen 0,1
Mosib/kKy6.om (0,1 M): 7,6 r pooaHMUCTOro aMMOHUSA PacTBOPSAOT B BOAE, B MEPHON
konbe BMecTMMOCTbO 1 Ky6.AM, [OBOAAT pacTBOp A0 MEeTKM BOOOW WU
nepemMeLLnBaoT.

Hatpun xnopuctbin no NOCT 4233 wanm kanuu xnopucteim no FOCT 4234, wnn
CTaHOAPT-TUTPbI, PAaCTBOP MOMSPHON KoHUueHTpaunen 0,1 monb/ky6.am (0,1 M).

18.2.2. lNonorotoBka K aHannsy

NpensapunTenbHO yCTaHaB/NBAIOT obbemMHoe COOTHOLLEHne Mexay
KOHLEHTpaUNsaMN PacTBOPOB a30THO-KNCOro cepebpa v poaAaHNCTOr0 aMMOHMUS.
Ons 3Toro B Tpu KoHMYeckme kKonbbl HanmeatoT no 10 kKyb6.cM pacTBOpa a30THO-
Kucnoro cepebpa, npubasnaioT 5 Kyb.cM pacTBOopa a30THOWM KWUCNOTbI, 1 Kyb.cMm
pacTBOpa >eNe30aMMOHUNHbIX KBacuoB, 25 Ky6.cM BoAbl U TUTPYIOT PacTBOPOM



POLAHUCTOr0 aMMOHUA OO0 TMOSABJIEHUA YCTOMYMBOW KPaCHOBATO-KOPUYHEBOM
OKpacKwu.

Kospdmument (K ),  Bblpakawwmnm obbeMHoe  COOTHOLIEeHuEe  Mexay
KOHLUEHTpaunaMn pacTBOPOB CEPHO-KUCAOro cepebpa M pooaHUCTOro aMMOHUS,
BbIYUCIAOT Mo popmyne

_10
Y

cp

K , (45)

rpe| |cPeAHee apudmeTndeckoe 3HaveHne obbemMa pacTBOpa POAAHMCTOrO
\/_|-[aMMoHua, nowepwero Ha TuTposaHne 10 Ky6.CM pacTBOpPa a30THO-KMC/IOMO
“*1 |cepebpa, Ky6.CM.

TuTp pacTBOpa a30THO-KUCOro cepebpa ycTtaHaBausawT no 0,1 M pacTBopy
XJIOPUCTOro HaTpua (Kanusa). Ons 3Toro B Tpu KOHMYeckne Konbbl HanmeatoT no 10
Kyb6.CM pacTBOpa X/1I0puUCTOro HaTpusa (Kkanus), npubasnatoT n3 biopeTkn 15 Ky6.cm
pacTBOpa a30THO-KUCIOro cepebpa, 25 kKyb.cm Boabl, 2 Ky6.CM pacTBOpa a30THOMN
Kucnotbl, 1 Ky6.CM >Kene3oaMMOHUMHbIX KBaCUOB W TUTPYIOT pPacTBOPOM
POOAHUCTOr0 aMMOHMSA OO0 TMOSIBIEHUS YCTOMYMBOWM KpPacCHOBATO-KOPUYHEBOW
OKpacKu.

TUTp pacTBOpa a30THO-KUcsoro cepebpa ( S ) B rpammax Ha Kybuyeckuin
CaHTUMETP BbIYUCAAKT NO popmyne

0003558V

= —TFF 46
TV VK (46)

roel -iMmacca xnopa-noHa, cooTBeTcTByOWaa 1 Kyb.cM pacTBopa a30THO-
0,00355| |kncnoro cepebpa, r;
obbem pacTBopa XJIOPUCTOro HaTpua (Kanus), B3ATbll Ha TUTPOBaHUeE,
V|- :
Kyb.c™m;
V. I o6beM pacTBopa a30THO-KUCNOro cepebpa, B3ATbIN Ha OCa>KAeHMe XJ0p-
' lnona, kyb.cMm;
cpefnHee apugmMeTnyeckoe 3HayvyeHue obbemMa pacTBopa pPoOLAHUCTOrO

V.;p -laMMOHMA, nowegwero Ha TUTpoBaHWe K3bbITKAa a30THO-KUCOro
cepebpa, Kyb.c™m.
NpnmevyaHunsa:

1. Mpwn MaccoBon Aone XJop-MoHa B aHanm3lmpyemon npobe meHee 1% pacTBOpPLI
a30THO-KUCIOro cepebpa, POOAHUCTOr0 aMMOHMUS, XJIOPUCTOro HaTpusa (Kanus)
roToBAT B ABa pa3a cnabee.

2. B maTepmanax C nMoBbIWWEHHOM MaccoBoM posien okcmpa xenesa (lll) ero
HeobxoanMo NpeaBapuUTebHO OTAE/INTbL PAaCTBOPOM YrIEKNCIOro HAaTPUsS MacCoBOW
KOHUeHTpauwuen 50 r/ky6.am.

18.2.3. lNpoBeneHne aHann3a

Hasecky npobbl maccon 0,5 - 1,0 r (B 3aBUCMMOCTM OT NpeanoslaraemMom MacCoBOMN
OONN XJIOpP-UOHA) Nocsie TWaTesNbHOro nepeMewnBaHma B MAAaTUHOBOM TuUrne c



TpexXKpaTHbIM KOJIMYECTBOM YIrJIEKUCNOro HAaTPUS CreKarT B MydeslbHOW ne4yu npu
TemnepaType 850 - 900 rpan.C B TedyeHue 4 - 5 MunH. Cnek pacteopsaoT B 35 - 40
Ky6.CM pacTBopa a30THOW KucnoTbl Temnepatyponm 40 - 50 rpan.C, ocamok
OT(PUNbTPOBLIBAOT Yepe3 MAOTHbIN PUNLTP B KOOy BMecTuMoCTbio 250 Kyb6.cM,
MPOMbIBaAlOT ero 3 - 4 pa3a HeboNbWMMU MOPUMAMN ropsyven BoObl TeMNepaTypown
70 - 80 rpan.C. MNMpun 3TomM 0bbeM pacTBopa He AosKeH 6biTb 6onee 100 Kyb.cm.
PacTBop oxnaxknatoT.

MaTepunasnbl LEMEHTHOIrO NPOM3BOACTBA, pa3lararowmecs KUMCcaoTamMm, nepeBosaT B
pacTBOp HernocpeacTtBeHHO obpaboTkowm a30THOM Kucnotonm 6e3 cnekaHusa. Onsa
3Toro Hasecky maccom 0,1 - 1,0 r (B 3aBUCMMOCTK OT npenrnosiaraemMon MacCoBOW
OO/N XJIOP-MOHA) MNOMEeLalT B KOHUYECKYK KOOy BMecTMMOCTbio 250 KyO.cMm,
npunbasnawT 25 - 30 kyb.cM pacTBOpa a30THOW KWUCAOTbI W HarpesalT Mnpu
TemnepaType, 6IM3KON K KNUNeHuto, 3ateM o0bMbiBalOT CTEHKN Konbbl Bogon. lMpn
3ToM 06beM pacTBOpa He gosikeH npeBbiwaTbh 100 Ky6.cM. PacTBOp O0xna)kaatoT.

K npurotoBaeHHOMY Mo OAHOMY WM gpyromMmy crnocoby pactesopy npubasnsaioT ( B
3aBUCMMOCTUN OT codep>XaHusa xsop-noHa) 4 - 15 ky6.cM pacTBopa a30THO-KUCIOro
cepebpa, 1 Kyb.CM >Kene30aMMOHUWHbIX KBAaCLUOB W TUTPYIOT pPacTBOPOM
POLAHUCTOr0 aMMOHUA [0 YCTAHOBJIEHUA YCTOMYMBOM KPaCHOBATO-KOPUYHEBOW
OKpacKu.

18.2.4. O6bpaboTka pe3ynbTaToB

X _
MaccoByto foo xaop-noHa (- ©I ) B npoueHTax BbIYUCASAIOT No popmyne

T (V- V,-K)-100

Xcr - m ! (4?)

roe| |obbem pacTBopa a30THO-kKucNoro cepebpa, B3ATbIM Ha OCakOeHWe XJopa,
V.| |ky6.cMm;

v obbeM pacTBOpa POAAHUCTOrO aMMOHUA, MNOWeAWwnin Ha TUTpPOBaHMe
2| "ln3bbiTKa a30THO-KMCAoro cepebpa, Ky6.cMm;

M| - [Macca HaBecku Npobwl, T.

18.3. ®oTOTYpOMANMETPUYECKNI METOL NPYU MAacCOBON f0J1e XJIop-uoHa [0 2,0%

MeToL OCHOBaH Ha B3auMMOLENCTBMM MOHOB XJiopa n cepebpa c obpazoBaHmeMm
cycrneHsun xnopupa cepebpa B a30THO-KUCIOM cpefe U U3MepeHUs ONTUYeCKOoMn
NJOTHOCTWN KOJIIONAHOIO pacTBopa.

18.3.1. CpencTBa aHa/n3a

Becbl nabopaTopHble obLiero HasHa4yeHus.
Neyb MydenbHas.

DOTOKONIOPUMETP KOHLLEHTPALUOHHbIN.
Kuncnota asotHasa no NOCT 4461 n pacTteop 1:5.

Cepebpo asoTHokucnoe no NOCT 1277, pacTBOp MOJIAPHOW KOHUeHTpaumen 20
r/ky6.aM. XpaHAaT pacTBOpP B TEMHOW CTEKISIHHOM Nocyae.



HaTpuin TeTtpabopHo-kucabin 10-sogHbin no FOCT 4199, 06e3BOXKEHHbIN.
Kanun yrnekncnsin - Hatpun yrnekucnsin no NOCT 4332.

Cmecb Onf crniaBsieHUs: KaJun YrieKUcabld - HaTPUW YreKUC/blin CMeLInBaloT C
06e3B0)XeHHbIM TeTPabopHO-KNC/IbIM HaTPUEM B COOTHOLLEHUN 2:1.

Hatpun xnopuctein no [FOCT 4233 wanm kanun xnopuctein no [OCT 4234,
BbiCylWeHHbI npun TemnepaTtype 110 rpan.C B TeyeHme He MeHee 3 4 [0
MOCTOAHHON MacChl.

Kanbuunn yrnekucnsin no NOCT 4530.
18.3.2. lNMoaoroTtoBka K aHann3y
18.3.2.1. NpurotoBneHne CTaHAAPTHLIX N CONIEBOIr0 PacTBOPOB

Ons npuroToBneHUss CTaHOApPTHOro pacTBopa XJop-uoHa (pacteBopa A) 0,33 r
XJnopucTtoro Hatpua manm 0,42 r xNopnucToro Kanmsa pacteopstoT B 100 kyb.cm Boabl,
NepeHoCcAT B MepHyto Konby BmecTtuMmocTbio 1 Ky6.aM, [OBOAAT A0 METKM BOLOW U
nepemelunBaloT. MaccoBas KOHUEeHTpaumsa xnop-noHa B pacteope A - 0,2 Mr/kyb.cm.

CtanHpapTHbln paboumin pacTBop xJiop-noHa (pactBop b) rotosaT pasbaBneHuem
pactBopa A B 10 pa3. MaccoBasa KOHUeHTpauusa xJjop-noHa B pacTtesope b - 0,02
Mr/Ky6.cMm.

ONs NpUroToBAEHUSA CONEBOro PpacTBOpa HaBECKY Yr/IeKUCNoro Kanbums maccon 0,5
I CMeLWmnBarT C 2 I CMecn Onsa cnjiasieHus N CrjaBnsai0T B MJIATUHOBOM TUrje B
MydenbHoOM nedynm npu Temnepatype 700 - 720 rpan.C B TedeHme 15 mMuH. [o
oxnaxxaeHmn nnas pacTeBopsaoT B 50 kKyb.cM pacTBOpa a30THOM KWUCIOTHI
TemnepaTtypon 40 - 50 rpag.C ¢ ncnosnb3oBaHNEM MArHUTHOM MeLUasikn. PacTBop
nepeBoasT KOJMYECTBEHHO B MepHyl Konby BMecTuMoCcTbio 250 Kyb.cMm,
oxJsla)KgatT, pa3baBnsoT BOAON A0 METKU N NepeMeLlnBaloT.

18.3.2.2. lNocTpoeHne rpagynpoBOYHOro rpadumka

B naTb MepHbiX KO6 BMecTuMocTbio 100 Kyb6.cMm BHOCAT no 50 ky6.cm coneBoro
pacTBopa u cooTtBeTcTBeHHO 1,0; 2,5; 5,0; 10,0; 25,0 kyb6.cMm pactBopa b, 4To
cooTtBeTcTByeT 0,02; 0,05; 0,10; 0,20; 0,40 mr xnop-noHa. B pacteopbl nobasnstoT
no 5 Kyb.cMm pacTBopa a30THO-KMUCAOro cepebpa, OONMBAKOT OO METKM BOLAOWN WU
nepemMewwnBaroT 1 MUH, OCTaBNASA pacTBOpP AN CO3peBaHMA Kosnonpa Ha 15 MUH B
TeMHOM MecTe. [lofly4eHHble TrpagynpoBOYHble pacTBOpbl  (POTOMETPUPYIOT
OTHOCUTENbHO AOUCTUWIJIMPOBAHHOW BOAbl, WCMOJb3yA CUHUA CBETOPUNLTP C
MakKCMMyMOM CBeTomnponyckaHua npu gnvHe BoJsHbl 420 - 450 HM n KloBeTy C
TOJILLMHOW NponycKatwero ceeT cnos 50 mm.

Mo nony4yeHHbIM pe3ysibTaTaM onpegesneHn oNTUYECKOW MJIOTHOCTU U U3BECTHON
KOHLEHTpauun Xa0p-noHa B pOoTOMETpUpyeMbIX ob6beMax CTPOAT rpaaynpoBOYHbIN

rpaduk.

Mpn aHanMse MaTepuanoB, PaAcTBOPMMbIX B a30THOW KUC/OTE, rpagyvpoBOYHbIE
pacTBopbl rOTOBAT 6€3 fobaBneHns ConeBoro pacTeopa.

[PafyMpoOBOYHBLIA Trpauk CTPOAT O KaXAoro onpepesieHnda. [onyckaeTcs
MCNOJIb30BaHME OOHOro rpapuka npu npoBefeHUn cepun aHaln3oB B TeyeHue He
bonee 1 cyT.



18.3.3. lNpoBepneHne aHanusa

HaBecky npobbl maccom 0,5 r npum npeanonaraemMon MacCOBOM [OSe XJIOP-MOHA
meHee 0,5% wmnm 0,1 r npu Bonee BbICOKUX COOEPXKAHUAX 3NEeMeHTa CnaasAasioT
COOTBETCTBEHHO C 2 MaAM 1 r cMecum ONnsa crniaaBfieHus M fasnee NoCTynalT, Kak
n3noxxeHo B nN. 18.3.2.1 B cly4ae NpuroToBJIeEHNSA COSIEBOr0 pacTBOpa.

Mpn aHanuM3e MaTepuanoB, pPacTBOPUMbLIX B a30THOWM Kucnote, npoby 6e3
CnJaBNIeHNSA pPacTBOPAKT HenocpeacTseHHo B 50 kKyb.cM pacTBopa a30THOWU
Kucnotol TemnepaTtypon 40 - 50 rpag.C v nepeBogsT B MepHyl Konby
BMecTUMOCTbo 250 Kky6.cM, oxnaxpgatT, pa3baBnsaoT A0 MeTKM BOLON WU
rnepemMeLlInBaloT.

B mepHyto konby BMmecTtumocTbto 100 kKyb.cm nomewatoT 50 ky6.cM aHanm3npyemoro
pacTBopa, NpuanBalT 5 Kyb.cM a30THo-Kucnioro cepebpa. danbHenwmne onepauunn
rnon. 18.3.2.2.

18.3.4. ObpaboTKka pe3ynbTaToB

Maccy xJop-oHa B MUAAMrpaMMax HaxoA4aAT MO rpagyvmpoBOYHOMY rpaduky W
BbIYNCNAIOT NCKOMYIO MAaCCOBYIO [0J1t0 3J1IeMeHTa no opmyne (7).

HenocpencTtBeHHO MaCCOBYHO [OJIIO XJIOP-MOHa B MpoOUeHTax onpenensalT Mo
rpagyvpoBoYHOMY rpaduky, MNOCTPOEHHOMY B KoopAuHaTax "onTumyeckas
MJ0OTHOCTb - MAacCcoBas O0J14 3/71eMeHTa B npoueHTax".

19. OnpepneneHne pTop-noHa

19.1. Owwubka NOBTOPAEMOCTM WU paCXOXAEHMe Mexnay pe3yibTaTaMu
napannenbHbIX onpenesieHNn He LOJDKHbl MpeBblllaTb 3HA4YeHUN, YKa3aHHbIX B
Tabn. 19.

Tabnvuya 19

%

MaccoBas gonst pTop-noHa| =p  |Rmax
Jo 0,3 BKtOY. +0,02|/0,03
Cs.0,3p000,5" +0,05/ 0,07

"0,5m001,0" +0,15/0,20
"1,0"5,0" +0,30{ 0,40
“50"23,0" +0,50{ 0,70

19.2. OnddepeHumanbHbIn POTOKONOPUMETPUYECKNI MEeTO C apCeHas0

MeTon ocHoBaH Ha ocnabseHMn WHTEHCUBHOCTU OKpPaCKUM  KOMMJIEKCHOro
coelIUHEHUS anloMUHNA C apCeHaso B NMPUCYTCTBMU MOHOB (Topa, obpa3sytoulero
antoMuHmnem bonee yctondmebln 6ecuBeTHbIN KoOMMaekc npu pH pacTeopa 4,5.

19.2.1. CpencrBa aHa/n3a
Beckl nabopaTopHble obLero HasHa4yeHus.

DOTO3/1IEKTPOKOJIOPUMETP KOHLEHTPALVUOHHbIN.



Ne4yb MydenbHag.
pH-meTp uan noHomep ¢ 4yecTBUTENIbHOCTLIO 0,05 egnHny, pH.

Hatpuin TeTpabopHokucnbin 10-sogHbin no [OCT 4199, o06e3BOXXEHHbIN nNpwu
TemnepaTtype (400+20)°C, nnmn 6ypa no rOCT 84209.

Kanun yrnekncnsi Hatpun yrnekucnsin no NOCT 4332.
Cmecb ond cnnasneHusa no n. 18.3.1.

Kucnota conaHasa no [OCT 3118, pacTBOpbl MOASApPHOM KOHUeHTpauuen 0,1
Monb/Ky6.om (0,1 M) n 1:3.

Kncnota ykcycHasa no N'OCT 61, nensHas.
AmMMmnak soaHbiv no NOCT 3760, pactBopsbl 1:15; 1:10.

PactBop bydepHbin ¢ pH 4,5: 7 Ky6.cM aMMunaka n 12 Kyb6.CM YKCYCHOMN KWUCNOThI
rnoMeLllaloT B MepHYylo Konby BMecTUMOCTbio 1 Ky6.AM n pa3baBnaioT 00 METKWU
Bogon. Koppekuuio pH 6ydepHoro pactBopa ¢ TovHocTbio £0,05 npoBogAT,
ncnonb3ys moHomep wmnm pH-meTp, oobaBnsas KanasgsMm amMMMakK WU YKCYCHYIO
KUCIOTY.

ApceHa3o 1 (ypaHoH): 0,263 r apceHa3o pacTtBopsatoT B 500 kyb.cm bydepHoro
pacTBopa.

n-HuTpodgeHon (Hankatop) no TY 6-09-3973: 0,04 r uHOnKaTopa pacteopstoT B 50
Ky6.cMm Boabl 1 nobaBnaoT 8 Kanenb pacTBopa aMmMmaka 1:1,5.

ANOMUHNI a30THO-KUCAbIK 9-BoAHbIN No TOCT 3757 nav antoMUHUN CEPHO-KUCIbIN
18-BoaHbI no TOCT 3758: 0,15 r antoMnHMA a30THO-KMcaoro man 0,12 r antoMmHns
CepHo-kucnoro pacteopstoT B 60 kKyb.cm 0,1 M pacTtBOopa COJIAHOW KWUCIOTHI,
pacTBOpP MEepPeHOCAT B MepHY Konby BMecTuMoCTbio 1 Ky6.oM n pasbasnsaioT A0
MEeTKWN BOOOMN.

HaTtpun ptopuctein no NOCT 4463.
19.2.2. NoaroTtoBKa K aHaan3y
19.2.2.1. NpuroTtoBneHmne CTaHOAAPTHOrO N COJIEBOr0 pacTBOPOB

Ons NpUroToBsieHNs CTaHO4APTHOrO pacTBopa HaBeCKy (PTOPUCTOro HaATPUA Maccoun
0,1106 r, BbICyLWHLEHHOro A0 MNOCTOSAHHOW Maccbl npun TemnepaType 110 rpaa.C,
pacTeopsAloT B 500 Ky6.cM BOAbI. A/IMKBOTHYIO YaCTb pacTBopa pa3basisfioT BOLON B
10 pa3. MaccoBas KOHUeHTpauusa ¢TOp-nOHa B CTaHOapTHoM pacTteope - 0,01
Mr/Ky6.cMm.

Ona NnpuroToB/ieHWA CONEBOro pacTBopa He copepxxallyto gpTtopa HaBecky OCO mnnum
COIl cblpbeBO cMecu MM KanHkepa macconm 0,25 r cnnaeBnsfaoT B MJAaTUHOBOM
Turne ¢ 1 r cMecn gna cnnasneHua npu Temnepatype 900 - 950 rpano.C. Tlo
oXJlaXXAEeHUN NNnaB B Turne pacteopstoT B 50 Kyb.cM pacTBOpa CONSHOW KUCAOTbI
1:3 B cTakaHe BMecCcTUMOCTbi 150 Kyb6.cM C nepemeluMBaHMEM Ha MarHUTHOMN
Mellasike. Yoanume Turesb M3 CTakaHa, OCaXkhaloT rmapaTbl OKCUOOB aJIlOMUHUA U
»Kesiesa pacTBoOpoM amMmuaka 1:1,5 B npucytctemm 3 - 5 Kanenb mHOukKaTopa n-
HUTPOMeHOoNMa UM NO YHUBEPCASIbHOW WMHAUWKaTopHom 6ymare go pH 6,5 - 7,5.



PacTBOp BMeCTe C 0CaikOM MNEPEHOCAT B MEPHYI0 KOJ1IBy BMeCcTMMOCTbIo 250 Kyb.cMm,
pa3baBnsAlT OO METKM BOOOW, NepemMewmBatoT U fatT oTcToAaTbCcsa 15 - 20 MUH,
3aTeM OT(PUNbLTPOBBLIBAOT YaCTb pacTBOpPa B CyXON CTaKaH.

19.2.2.2. NocTpoeHne rpafaynpoBo4HOro rpaduka

B natb MepHbix Konb BMectumocTbio 50 kyb.cm BHocAT no 20 Kyb6.cm
OTPMNLTPOBAHHOIO COJQIEBOro pacTtBopa U cooTBeTcTBeHHO 1,0; 1,5; 2,0; 2,5; 3,0
Ky6.CM CTaHOapTHOro pacTtsopa, 4To cooTBeTcTByeT 0,010; 0,015; 0,020; 0,025;
0,030 Mr cTop-noHa. 3atem B Konbbl pobasnaT nNo 5 kyb.cM pacTBopa conum
aniomMmnHua, 5 kKyb6.cm pactBopa apceHa3o n 10 kyb.cm bydepHoro pactesopa. Bce
Konbbl 4ONMBAIOT A0 METKN BOAON, NEpPEMELLUNBAIOT N Aat0T NOCTOATb 20 MUH.

MonyyYyeHHble rpagynpoBOYHbIE PACTBOPbI (POTOMETPUPYIOT, WUCMNONb3YyA 3esieHbIn
NN XXEeNTbIn CBETOPUALTP C MAKCMMYMOM CBETOMPONMYCKAaHNSA COOTBETCTBEHHO MNpw
annHe BonHbl 530 - 536 nnm 582 HM 1 KloBETY C TOJILLMHON MOrjoLWatowero ceeT
cnos 20 MM, OTHOCUTESIBHO FPagynpoBOYHOIr0 pacTBopa ¢ Maccom gptop-noHa 0,020
MI, N0 KOTOPOMY YyCTaHaBJMBAOT ONTUYECKUN HOoNb npubopa B 3aBUCUMMOCTU OT
YYBCTBUTENIBHOCTWU B MHTEepBane ontuyeckon rniaotHoctm 0,300 - 0,400.

Mo nony4yeHHbIM pe3ysibTaTaM onpegeneHn onNnTUYeCKOW MJIOTHOCTU U U3BECTHON
KOHUEeHTpauun d¢Topa B (POTOMETPUPYEMbIX obbeMax CTPOAT rpamympoBOYHbLIN
rpaduK Nam coCcTaBnAT KanmbpoBoYHOE YpaBHEHME.

[PadyMpoOBOYHbIN rpaduk CTPOAT AONA Ka)kOoro onpegeseHns. JlonyckaeTcs
NCNOJIb30BaHME O0OHOro rpauka npu NpPoOBEAEHNN CEPUN aHAIM30B B TEYEHME HE
bonee 1 cyT.

19.2.3. lNpoBepneHne aHanusa
HaBecky npobbl, BbibpaHHYO B 3aBUCMMOCTM OT MpennosiaraeMom MacCoBOW 40N

dbTopa B cooTBeTCTBMM C Tabn. 20, cnnaBnalOT U NepeBoAsT B pacTBOp Mo .
19.2.2.1.

Tabnunua 20
- o ’
dTOp-noHa, % NpoBbI, Ky6.CM pacTBopa, Kyb.cm
0,01-1,00 0,50 20
1,00 - 5,00 0,25 10 10
5,00 - 23,0 0,10 5 15

B ooHy mepHyio konby BMecTtumocTbio 50 Ky6.cM nomewatoT 20 kKyb.cm conesoro
pactBopa M 2 Kyb6.CM CTaHOApTHOro, B APYryl - QaJIMKBOTHYI 4acTb
aHaIM3MPYyeMOro pacTtBopa B cooTBeTCcTBMM C Tabn. 20. JanbHenwne onepauyun -
non. 19.2.2.2.

19.2.4. ObpaboTKka pe3ynbTaToB

Maccy ¢Top-MoHa B MWaAIUrpaMMax HaxoAAT MO rpagympoBOYHOMY rpaduky wu
BbIYNCNAIOT NCKOMYIO MaCCOBYHO [0J1t0 31IeMeHTa no opmyne (7).

HenocpenCTBEHHO MAaCCOBYK [L00 (PTOp-MOHa B NPOLEHTax onpenendiT Mo
rpagyvMpoBOYHOMY TrpaduKky, TMOCTPOEHHOMY B KoopAuHaTax "onTu4eckasd



NJOTHOCTbL - MaccoBasi A0/ 3JleMeHTa B nMpoueHTax" wWanm Haxog4sT no
KanmbpoBOYHOMY ypaBHEHWUIO.

19.3 MNoTeHUMOMETPUNYECKNIN METOL C NOHOCENEKTUBHbBIM 3JIEKTPOAOM

MeTon OCHOBaH Ha U3MePEHUN NOHOMEPOM NN PH-MeTPOM Pa3HOCTU NMOTEHLIMANO0B
Mexay VUHOUKATOPHbIM PTOPUAHBLIM 3NEKTPOAOM U XJopcepebpsHbIM 3/1eKTPOA0M
CpaBHeEHUA B pacTBOpax, coAepXkalmx MoHbl hTopa 6e3 oTaesieHUa Mellatowmx
3/1eMeHTOB, MaCKMPYEMbIX PaCTBOPOM YPOTpOnuHa npu pH 6.

19.3.1. CpencrBa aHann3a

Becbl nabopaTopHble obLero HasHa4yeHus.

pH-MeTp nan noHomep ¢ 4yescTemuTenbHoCcTbio 0,05 eguHuny pH.
DNeKTpoL MHANKATOPHLIA PTOopnAHbLIA Tuna IF-VI.

IneKTpon cpaBHeHUA xnopcepebpsaHbin no FOCT 16286.

YpoTponuH (TexHu4eckninn) no NOCT 1381, pacTBop MaccoBon KoHueHTpaumen 300
r/ky6.om, pH 6.

HaTpun dpTopucteini no NOCT 4463.

Cmecb onda cnnasneHusa no n. 18.3.1.

19.3.2. lNogroTtoBka K aHann3y

19.3.2.1. MNMpuroTtosneHne CTaHAAPTHOrO N rpagynpPoOBOYHbLIX PAacTBOPOB

Ons NpUroToBieHNs CTaHOAAPTHOro0 pacTBopa HaBeCcKy PTOPUCTOro HATPUA Maccoun
0,42 r, BbICYLUEHHOro0 QA0 TMOCTOAHHOM Maccbl npu Temnepatype 110 rpag.C,
pacTtBopsaloT B 1 Ky6.AM BoAbl. MonsipHas KOHUEHTpauusa pTopa B CTaHOAPTHOM
pacTtBope - 0,01 monb/kKy6.aM (0,01 M).

[pafoyupoBOYHbIE pPacCTBOPbl FOTOBAT W3 CTaHOAPTHOro noJsiefosaTesibHbIM
pa3baBsieHnemM BOOOW B COOTBETCTBMM C Tabn. 21 aJMKBOTHbIX YacTen
CTaHOAPTHOro U NOJIyYeHHbIX HAa ero OCHOBE rpagynpoBOYHbIX PaCTBOPOB B MEpPHON
konbe BMecTuMOCTblO 250 Ky6.cM. CTaHOApTHbIA pacTBOp MoOXeT ObiTb
MCNOJIb30BaH KakK O4MNH N3 rpadynpoBOYHbIX paCcTBOPOB.

Tabnunua 21



Macca gpTop-
NOHa B
aNnMKBOTHOM (5
Kyb.CM) 4acTu
rpanaympoBOYHbIX
pPacTBOPOB, MI

ANVKBOTHasa 4YacTb
pa3baBnsemoro
CTaHOAPTHOro u
rpagympoBOYHbIX

pacTBOpPOB, Ky6.CM

KoHueHTpaumnsa
CTaHOapPTHOro n
rpagympoBOYHbIX

pPacTBOpPOB,
MOJIb/KY6.O0M

KoHueHTpaumnsa
MoJIy4eHHbIX
rpafynpoBOYHbIX
pacTBOpPOB

MONb/KYD.AM[MI/KY6H.CM

- - 1.1072 0,19000 0,95000
1.1072 50 390 3 0,03800 0,19000
1.107 25 1-10~*° 0,01900 0,09500
1.1073 50 59074 0,00380 0,01900
1.1073 25 1.10 74 0,00190 0,00950
1107 50 790 73 0,00038 0,00190
1.107* 25 1.1073 0,00019 0,00095

19.3.2.2. lNpurotosaeHne CoNeBOro pacTteopa

Onsa npuroToB/ieHNA CONEBOro pacTBopa He comepxxawyto gTopa HaBecky OCO mnnum
COIl cbipbeBOU cMecH nnn KAnHKepa Mmaccon 0,5 r cnnasnaoT B NJIATUHOBOM TUT e
c 1 r cmecn gna cnnasneHnsa npun temnepatype 900 - 950 rpan.C B TedyeHne 5 MuH.

Mo oxna)kaeHwn naas B TUrnae pacteopstoT B 50 Ky6.CM pacTBopa CONSAHON KNCOTbI
1:3 B cTakaHe BMecTMMOCTbio 150 Kyb.cM C nepemewmMBaHMEM Ha MarHUTHON
Mewanke. PacTBop nepeBoOAT B MepHyl Koniby BmMecTMMoOCTbio 250 Kyb6.cm,
pa3baBnsAloT 4O METKW BOOOW U MeEpEMELLNBAIOT.

19.3.3. lNpoBepneHne aHanusa

HaBecky npobbl maccon 0,1 - 0,5 r (B 3aBMCUMOCTM OT NpennosiaraeMon MacCoBOW
nonn otopa) nepesonAaT B pacTteop no n. 19.3.2.2.

3aTeM B TpU CTaKaH4MKa BMecTUMocTblo 50 ky6.cm oTbupatoT no 5 kyb6.cm conesoro
pacTBOpa U COOTBETCTBEHHO Mo 5 Ky6.CM rpafgynpoBOYHbIX PacTBOPOB, BAM3KUX MO
MaccoBon pone gTopa K aHanu3smpyemonm npobe. B 4yeTBepTbIN CTakKaHYuK
noMewatT 5 Kyb.cM aHanm3mpyemoro pacteopa u 5 kKyb.cm Boabl. Bo Bce
CTakaH4ukun pobasnawT no 20 Kyb.cM pacTBOpa YpPOTPOMNUHA, COAEPXKMMOE
nepeMeLunBaloT Ha MarHUTHOW Melwasike, MOrpy>kakT B pPacTBOP 3MeKTpoabl W
N3MEPSAIT B MWIIMBOJSIbTAX MNOTEHUMaNbl FPagyMpoBOYHbLIX W aHANN3NPYEMOro
pacTBOPOB.

Ka)xgoe nsMepeHme CHUMalT 4epe3 3 - 4 MUH Mnocie Morpy>xeHns 3nekTponoB B
pacTBop. Npun nepexonde oT OLHOro pacTBopa K CleaylLwemy 31eKTpoabl 0bunsibHO
NPOMbIBAOT BOAOM M OCyWatoT puabTpoBasibHON Bymaron. B KoHLe onpeneneHunn
NPOBOAAT MOBTOPHOE N3MepeHne O4HOro U3 rpadynpoBOYHbIX pacTBOpOB. Ecsinm oHO
oTandaetca 6onee 4yem Ha *=3 MB OT paHee un3MepeHHOro, TO BCK Cepuio
N3MEepPEHUN MOBTOPAT [0 YOOBJIETBOPEHUA YKA3AHHOrO yC/noBusA. 3a pe3synbTaT
N3MepeHnsa NPUHNMAIOT NepBoe N3MepeHue.

I'Iepeu npoeeaeHnemMm aHaJim3a nNpoBepAaArT 4YHYBCTBUTENBbHOCTDb qf)TOpI/I}J,HOFO
9N1EKTPOAa B COOTBETCTBUIN C MEeTOAVNKOWN, I'IpI/IBe,EI,eHHOIZ B €ro rnacrnoprTe.



Mpwn maccoson gone pTop-noHa bonee 1% aHanM3MPyeMyto HaBECKY YMEHbLUAT A0
0,05 r, a afIMKBOTHYIO YacCTb aHa/IM3NPYEMOro pacTBopa B YeTBEPTOM CTaKaH4YuKe -
0o 1 kyb.cm, BocnonHaa obbem 0o 5 ky6.cm coneBbiM pacTBOPOM.

19.3.4. ObpaboTka pe3ynbTaToB

Mo nosiyyeHHbIM pe3ynbTaTaM onpefesieHnn pPasHoOCTU MOTEeHUMANIoB MexXxay
3/IeKTpo4aMn B rpaflyMpoOBOYHbLIX pacTBOpPax U M3BECTHOW Macce (PTOP-MOHA B HUX
(B 5 Kyb.cM pacTBOpa) CTPOAT rpafyupoOBOYHLIN FpaduK, OTKNaAblBasd Ha OCU
abcyuncc 3HavyeHUsa oTpuuLaTeNbHbIX NOrapupmMoB MaccCbl PTOp-MOHa B 5 Ky6.CM

F=i(-1gC _
rpagyvpoBOYHOro pacTBopa pF={-lo F ) , KOTOopble OJ19 3TUX pPacTBOPOB PaBHbI
0,02; 0,72; 1,02; 1,72; 2,02; 2,72; 3,02, a Ha oCcn opAMHAT - COOTBETCTBYOLNE UM
3Ha4YeHnsa noTeHumana B MUNJINBOJIbTAX.
Mo nocTpoeHHOMY rpaduky U 3HAYEHUIKO PaA3HOCTU TMOTEHUMANI0OB MexAay

3/IeKTpogaMn B aHaIU3MpyeMoOM pacTBOpe HaxXOoAAT 3HaydeHue pF aona 3Toro
pacTBopa. AHTUIOrapnm HanLeHHOro 3Ha4eHNa COOTBETCTBYEeT Macce (PTop-noHa
B MUAJMUIPaMMax B aJIMKBOTHOW 4acTu aHanm3mpyemoro pacteopa (5 kyb6.cm).
MaccoByio [0110 PTOP-UOHA B MPOLEHTaxX BbIHUCAAIOT Mo opmyne (7).

Mpumep
Macca HaBecku npo6sl M =500 yr,

Obwmin obbeM aHaNM3NpPyemoro pacTeopa V =230 Kyb.cMm.

V, =5

ANMKBOTHAA YaCTb aHa/IM3MPYyeMOro pacTBopa Ky6.cMm.

3HayeHne oTpuLLATENIbHOro JlorapudmMa Maccbl (pTOP-MOHA B aASIMKBOTHOM YacTw

aHa/IM3MpyemMoro pacrtsopa Mo rpauky PF =146 nnn B "UCKyccTBeHHOU" hopme
3anucu - 2,54. AHTnnorapugm atoro 4ymncraa paseH 0,0347.

MaccoBas gonsa pTop-noHa B COOTBETCTBUU C hopmysion (7)

_ 00347250

_ -100 = 0,35%.
F 500-5

MpumMeydaHne. Ona ypnobctBa 06paboTKn pe3ynbTaTOB peKoOMeHAyeTCa NPUMEHSATb
npu MOCTPOEHUU Trpaguka nosynorapupmmuyeckyto bymary. lMpum 3ToM rpaduk
CTPOAT B KOOpAMHaTax "KOHUEeHTpauns (pTop-noHa B aJIMKBOTHOM 4YaCTu pacTBopa B
MUANUrpaMMax Ha Kybn4yeckmim caHTUMETpP UM MONAX Ha Kybundeckuin geummeTp -
pa3HOCTb NOTEHLUWaNoB B MUIMBONIbTaxX".

[MPUJTIOXXEHWE 1 CnpaBo4Hoe. TepMUHbl U UX
MNOoACHEeHn4



TepMuH

NModacHeHune

1. CtaHpapTHbIN
pacTBop

PacTBOp C TOYHO U3BECTHON KOHLUEHTpaunen asieMeHTa

2.
MpafynpoOBOYHbIN
pacTBop

PactBop C W3BECTHOM  KOHUEHTpauuenm onpenensemMoro
3/IeMeHTa, WCMoJib3yeMbll 0N MNOCTPOEHUS rpasynpoBOYHOrO
rpadyka B MHCTPYMEHTaJIbHbIX MeTOL4ax aHasIn3a

HaBecka cTaHgapTHOro obpasla CocTaBa BelleCcTBa B rpaMmax,
KOTOPOM YCJIOBHO COOTBETCTBYeT aTTeCTOBAaHHOE 3HayeHue

3. OcHoBHas

HaBecKa 371€MeHTa, NprBeAEHHOe B CBUAETENbCTBE HA obpaseu, 1 no
OTHOLWIEHNIDO K KOTOPOM pPacCYUTbIBAKOT KOHUEHTpauum cepun
rpanyupoBOYHbIX PAacTBOPOB

4, OcHoBHOM[PacTBOp C N3BECTHON KOHUEHTpaunen 3JIeMeHTa,

pacTBop MPUrOTOBNEHHbLIN N3 OCHOBHON HaBECKMU

5 ConeBomPaCTBOp, NnpUMeHsAeMbIN B ¢OTOMeTpMHeCKOM nnn

0acTBOp MOHOCENEKTUBHOM MeToAax, AJA obecnevyeHns yCTONYUBOCTU
peakuuun, NCNnonb3yeMbln AN onpenesieHnsa 3neMeHTa

6. XO”OCTOMPaCTBOp, COCTaBJIEHHbLIA N3 MNPUMEHSEMbIX B KOHKPETHOM

0acTBOp aHa/n3e peakTUBOB W BOAbl, AN y4yeTa WX 3arpsasHeHns u
BHECeHMa nonpaBok npu obpaboTke pe3ynbTaToOB aHa/IN3a

[MPUJTOXXEHWE 2 PekoMmeHayemoe. CxeMa

cCncreMaTn4eCckKoro aHaJim3da ueMeHTa
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MpnnoxxeHne 3 Obsa3atenbHoe. PeHTreHoCcneKTpasibHbIN
MeTo[ onpenesieHna 3/1IeMeHTOB

PeHTreHocnekTpaibHbIA METOo4 SBASETCA 3KCMpecc-MeToAo0M, OCHOBAHHbLIM Ha
BO3OYy)XXAEHMN  aTOMOB  3/IEMEHTOB WU U3MEPEHUN  UHTEHCUBHOCTU  UX
XapaKTEPUCTUYECKMX NIMHUIA DIyOpPEeCLEHTHOro N3Jy4YeHus.

1. CpencrBa aHannsa



Becbl nabopaTopHble 0bLero HasHa4yeHus.
MNe4yb MydenbHag.
LLIkady CyLInNbHbIN.

CnekTpoMeTp PEeHTreHOBCKUA MHOrOKaHasbHbi ONPPAKLNOHHBLIA OUCKPETHOrro
OeNCTBNA, MO3BOJNIAIOWNA aHaIN3UPOBATb JIErKMEe 3J1IeMeHThl, Ha4YnHasa C MarHua (

Z=12)¢ OHOBPEMEHHOW perncTpaymnen n3ny4eHnsa He MeHee LecTn 3J1IEMEHTOB.
JInTnin yrnekmncnein no TY 6-09-3728.

JIntuna tetpabopat 6e3BoaHbIN Mo TY 6-09-4758.

NIntna metabopaT 2-BoAHbIN 1Mo TY 6-09-4756.

HaTpuin a30THO-KUCIbIN.

KucnoTta 6opHas no NOCT 9656 n pacTBOp MaccoBoWn KOHUeHTpauwnen 50 r/kyb.am.
Kpaxman pacteopumbin no NOCT 10163.

Cmecb pAana cnnaBneHus: 6Oe3BoaHbIn TeTpabopat wnam ™MetTabopaT AuTuUA,
npokKaneHHbIn nNpu TemnepaType He MeHee 700 rpan.C, yraekucnoblh AUTUA W
A30THO-KNC/IbIN  HAaTpUX CMewmBalwT B GapdopoBON CTyrnke B MPOLEHTHOM
oTHoweHun 75:20:5 (B cnydyae ncnosnb3oBaHna TeTpabopaTta amtusa) nnm 85:10:5 (B
cnlyy4ae ncnosib3oBaHus metabopaTta nnTus).

NMoonoxka rpagutoBas AuckoobpasHaa aumametpom 30 MM U3 I1EKTPOLAHOro
rpaputa mapok M3, 'S nnn gpyrmx aHanornyHbix (4epT.2).

MpacgpuToBas nopsnoxka

YepT.2

BopoHKa ¢ nyaHCOHOM
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1 - BOPOHKaA; 2- NyaHCOH; 3 - rpadpnToBas NOANIOXKKA;
4 - cmecb COIM co cMecblo onda cnjaaBieHus
YepT.3
MpuMevaHne. PazmMmepbl NnpuBefeHbl 419 CNPaBOK.

Bunka ons yCTaHOBKWU U U3BJIEYEHUS N3 MYyENBHON Meyn rpaMToBON NOASTOXKKN
(4yepT.4).

Bunka
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1 - pyyKka; 2 - CTep>XeHb; 3 - 1IonaTka; 4 - WTbIPb
YepT.4
MpuMeyvaHne. Pasmepbl NnprBeneHbl A5 CrpaBok.
onyckawowmmca  wTtamnoMm  Oona  popMoOBaHUA  MOBEPXHOCTU

LTaTme C

HannaBneHHOro cnod obpasua-nsnyyatens (4ept.5).

LLTaTuB C onyckaouwumMmca WITaMnom
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YepT.5

NpnmevaHune. Pasmepbl NpuBeaeHbl A4 CpaBoOK.

Mpecc-bopma pana dopmoBaHuA o6pa3uoB-u3nyYyaTenen, WU3roToBJsIEHHAS
Hep>xasetowen ctannm Mmapknm 12x18H9 no NOCT 5632 (4epT.6).

Mpecc-popma
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1 - ocHoBaHue; 2 - 060o1Ma; 3 - MyaHCOH; 4 - KOJbLLO-BK1aAblLU
YepT.6
MpnMmedvaHme. Pa3Mmepsbl NpuBeaeHbl 4719 CNPaBOK.

Mpecc, obecneyvmBaowmin gaBneHne He meHee 150 Krc/KB.cM.

n3



2. MooroTtoBka K aHannsy
2.1. NpuroTtosneHne COIT

Onsa KaXXOon pasHOBUOAHOCTM aHaJIM3UPYEMbIX MaTepuasioB rOTOBAT Ceputo
nopowkoobpa3Hbix COIl € pa3nMyalowmMMCcad XMMUYECKMM COCTaBOM B AManasoHe
MPON3BOACTBEHHbLIX KonebaHM MaccoBOM L[OSN OnpepensemMbiX 3d/1eMEHTOB.

KonnyecTso COM g0SiXHO 6biTh He MeHee N+ 2 | rge N - yucno aHaIN3NPyeMbIX B
MaTepuane 3/1eMeHToB

2.2. 3roTtoBneHne obpa3suoB-nssiyvatenen

N3 cepun COINl  wum3rotasamealoT obpasubl-ndny4atenn B Buage TabneTok
HansaBNeHVEM Ha rpauToByIO NOANIOXKKY nopolika COIl, cmewaHHOro co cMechbio
ons cnnasneHusa. lNpenBapuTesibHO, 0N YAyHWEHUA CuerJieHusa MnoofloXKN C
pacnjaBoM, ee CMayMBalT pPaCTBOPOM OOPHOM KUCAOTbI U NOACYLUMBAKOT B
cywmnnbHoOM wkady npun temnepaTtype 105 - 110 rpag.C.

HaBeckn COI1 macconm nmo 0,5 r u cmecn pgns cniaBneHms no 1 r B3BeWMBAOT Ha
aHaINTUYECKNX Becax U nepemewnBatoT B apdopoBon CTyrNKe He MeHee 3 MUH.
Mony4eHHYIO CMeCb C MNOMOLLbID BOPOHKW U MyaHCOHa BPYYHYO (OPMYIOT Ha
rpacnTOBON NOAJIOKKE U BUJIKON MNOMELLAT B pa3orpeTyto Ao temnepatypbl 900 -
950 rpan.C MydesnbHY0 NMevyb Ha KepamMuyecKylo MOACTaBKY W BblOEPXMBAKT He
bonee 5 MUH. 3aTeM NOAJIOXKKY C MNAaBOM BbIHUMAKOT, BLICTPO yCTaHaBAMBAOT Ha
WTaTMB N OMNYCKalOT Ha Hee WTaMn C NoJIMPOBAaHHOW MOBEPXHOCTbLIO U POPMUPYIOT
TBEpPAbIN CTEKNOBUAHLIN CoN TabneTku.

Ona kaxxpgoro COIN n3rotasnmeatoT Tpu TabneTku.

Mpn ycnoBuM MNOJIyYEHUs pe3ynbTaTOB aHanM3a, OT/MYAOWMXCA OT MOJyYEeHHbIX
npu NCNOJIb30BaHUN obpasuoB-nsnyvyaTenen, M3rOoTOBJIEHHbIX  METOAOM
CMN1aBJIEHNS, MEHEE YEM Ha 3HaYeHue oWnNOKM NOBTOPAEMOCTWN, YCTAHOBIEHHON ANA
COOTBETCTBYIOLLEr0 3/1eMeHTa, OOMyCKaeTcs nNpuMeHeHne obpasuoB-usnyyaTenen,
N3roTOBJIEHHbIX METOZLOM NPECCOBAHUA MW HaMa3bIBaHMS.

Mpu mn3rotosneHun obpasLoB-u3syyHaTesien MeToOOM MPeCcCcOoBaHUA CKpernssfiLwen
nognoxkon Tabnetok cnyxut 6HopHas kucnota. COIN  npefBapuTesibHO
BbICYLLUMBAIOT 00 MOCTOAHHON Macchl npun TemnepaTtype 105 - 110 rpag.C. 3aTtem B
npecc-gopmMy HacbinatoT HaBecky COIN maccon 1 - 1,5 n ceepxy 1,5 - 2 r 6opHon
KNCNOTbI (MOAI0XKKK), HanaratT NyaHCOH M NoMeLwlatoT BCO npecc-popmy B npecc,
co3pasas ycuame He MeHee 150 Krc/kB.cM. llocne cHATUA Harpysku TabneTky
AKKYpPaTHO BbIHMMAKOT U3 KoOJibUa-BkAagbiwa. Npn HEBO3MOXXHOCTU WU3BJIeYEHUA
Tabnetkn bes noBpeXxaeHumn (chabonnacTu4Hble MaTepuanbl) con
npenBapuTesibHO CMELWNBaAOT C BOPHON KUCOTOW UM KPpaxMasioM B COOTHOLWLEHUN
1:1 v nomMewatoT B npecc-cpopmy (6e3 noanoxxku). NMpu 3Tom obLlas Macca HaBeCKU
obpa3ua-nsnyvatens ona n3rotossieHUsa TabneTkn fosnxKHa bbiTe 3 -4 T.

2.3. MocTpoeHne rpaaynpoBoOYHOro rpadumka

N3 npurotoBneHHbIXx obpa3uyoB-usnyvyatenen cepum COIM BbIbMpaloT oauH B
KavyecTBe obpasua-penepa, B KOTOPOM MacCOBble [0/N 3/1IEMEHTOB HaxXxoAsiTCS B
cepeanHe aHaAM3NPYEMOro Anana3oHa.

OcTaBwmneca Tabnetku obpa3uoB-u3nyyvyaTesnen MoMelarT MnoovYepegHo B
lepXaTeslb CNeKTPOMeTPa U N3MEPSIOT MHTEHCUBHOCTb U3NlyYeHUs onpeaensemblxX



31eMeHTOB B uMMyfbcax 3a 100 C, KOTOpOe pPEerucTpupyeTcss nepecHeTHbIM
yCcTponicTBoM. Mopanok n pexxmm paboTbl CNEKTPOMETPA - COrlACHO TEXHUYECKOW
NOKYMEHTaLUMN Ha Hero.

NMocne wn3MepeHns WHTEHCUBHOCTU OT Tpex Tabnetok kaxpgoro COIl cTaBAT
obpaseu-penep. Takmm obpa3oMm, 4Yepenys TabneTkm obOpa3yoB-U3NyHaTenen
kKaxxgoro COTI n penep, npoBoaaT nsmepeHue scen cepun COII.

Ncnonb3ya cpenHee apudMeTUYeCcKoe 3HaYeHue Tpex MnapasiefibHbiX U3MEepeHuit

o I
WHTEHCUBHOCTN Kn3Ny4dyeHna obpa3uoB-nsnyyatenemn Ieon n penepa " pans
Ka)kOoro onpenenseMoro 3J1eMeHTa, BbIYUCAAIOT OTHOCUTESIbHYI0 WHTEHCUMBHOCTb

con Recon no chopmyne

I
Reon = —2f (48)
P

Mo nony4YeHHbIM pe3yfibTaTaM onpefesieHNn CTPOST rpaAyMpOoOBOYHbIE FPpatuKn B
KoopauHaTax "OTHOCUTEeNbHAs WHTEHCUBHOCTb - 3HA4YeHMe MaACCOBOM [O0Nu
snemeHTa B COIl B npoLeHTax" Ui cCoCTaBASOT KaJIMOPOBOYHbIE YPaBHEHUS.

3. lNpoBeneHne aHannsa

FfoToBAT pAOBe TabneTknm obpa3suya-nsnyvatens aHanusmpyemonm npobbl Tem xe
cnocoboM, KOTOpbIN NUCMOJb30BasCA NpPU NOCTPOEHUN FPafyUPOBOYHLIX FpahuKoBs
(cocTaBneHun ypaBHeHUn). N3MepsaloT MHTEHCMBHOCTb M3JlydeHUsa ABYX obpa3uoB-

I, 1,

y I
nsnyyaTtenen 1 wn ‘2 , 3atem obpasua-penepa " .

R;

Bbl4ncnsaoT 3Ha4YeHNss OTHOCUTENbHON MHTEHCUBHOCTU o6pa3L|,OB-|/|3nyl4aTene|7| n

R, rno copmyne (48).

MpumedaHne. Mpu M3rotoBseHUM o6pa3LLOB-U3JyYaTesien MeTOoAOM CrJjlaBneHus

AOMNyCKaeTCs BapbMpOBaHME MacCOW HaBeCKM obpasua, a TakXe COOTHOLUEHMEM
obpa3sel: nnaBeHb OoT 1:2 A0

1:5.
4. ObpaboTKa pe3ynbTaToB

MaccoBylo 0010 OnpefensieMblX 3/IEMEHTOB B MPOLEHTAX, COOTBETCTBYIOLLYIO

3HAYEeHUAM R nRs , OonpenensitoT MO COOTBETCTBYWOLWEMY rpaduky uam

KannMbpoBO4YHOMY YypaBHEHUID. 3a pe3ysbTaT onpenesieHns npuHuUMatoT cpegHee
apndpmMeTnyeckoe HangeHHbIX 3Ha4YeHUN.
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