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HAUVWOHANBbHBIN CTAHAOAPT POCCUNCKOMWN PELEPALNMN

PyAbl MEAECOAEPXALLWE N NMONNMETANNTNYECKUE U NMPOAYKTbI X MEPEPABOTKN
MeToAbl U3MEPEHUIA MACcCOBOI AON UMHKA

Copper and complex ores and products of their processing.
Methods of zinc weight fraction measurement

[Nata BBegeHna — 2017—04—01

1 O6nacTb NpUMeHeHUs

HacTosawwuii ctTaHfapT pacnpocTpaHsaeTcs Ha MedecofepXalume U noaMmeTansimyeckme pyasl U npo-
OYKTbl UX nepepaboTkn 1 ycTaHaBMBaeT crefyoLlne MeToAbl NU3MEpPEeHNini MacCcoBO 40NN LIMHKA: TPUIOHO-
MeTpuyeckuii (B ananasoHe ot 0,50 % po 12,0 %) u mMeTon aTOMHO-abGCOPOLMOHHOW crnekTpomMeTpun
(8 gnanasoHe o1 0,010 % Ao 8.0 %).

O6LWume TpeboBaHUS K METOAAM N3MEPEHMI 1 TpeboBaHMA 6€30MacHOCTYN NP BbINOSIHEHWUN N3MEPEHWA,
KOHTPOJ10 TOYHOCTW pe3ynbTaTtoB usMepeHuii — no FOCT 32221, TOCT P 53198, oT60p 1 NoAroToBka npob
ONS U3MEPEHUA — No HOPMAaTWBHBIM [IOKYMEHTaM Ha KOHKPETHY0 MPOoAYKLHIO.

2 HopmaTmBHbIE CCbIJIKU

B HacTosALeM cTaH4apTe UCNO/Ib30BaHbl HOPMATUBHbIE CChISIKM Ha CneaytoLlme cTaH4apThl:

FOCT 61—75 PeakTtusbl. Kucnora ykcycHas. TexHuyeckue ycnosus

FOCT 83—79 PeakTtubl. Hatpuii yrnekucnblit. TexHuyeckme ycrnosus

FOCT 1770—74 (MCO 1042—83, NCO 4788—80) MNocyga MepHas nabopaTopHash CTEKNAHHasA.
LmnuHapbl, MeH3YpKK, Konbbl, Npo6upkn. ObLmne TeXHUYeckue ycnosus

FOCT 3117—78 PeakTvBbl. AMMOHWIT YKCYCHOKMCIbIA. TEXHUYECKME YCOoBUSA

FOCT 3118— 77 PeakTtuBbl. Kucnota consaHasa. TexHnyeckume ycnosus

FOCT 3640—94 LinHk. TexHnyeckune ycnosus

FOCT 3760—79 PeakTuBbl. AMMUaK BOAHbIN. TeXHUYECKUE YCI0BUS

FOCT 3760—78 PeakTuBbl. AMMOHWIA CEPHOKUCIbIA. TeXHUYEeCKUE yCnoBus

FOCT 4204—77 PeakTtuBbl. Kucnora cepHas. TexHmnyeckue ycnosus

FOCT 4461—77 Peaktusbl. Kucnota azotHasn. TexHUYeCKne ycrioBus

FOCT 4518— 75 PeakTuBbl. AMMOHWIT (PTOPUCTLINA. TEXHUYECKME YC0BUSA

FOCT 5457—75 AueTuneH pacTBOPEHHbI 1 ra3006pasHbIil TEXHUUYECKUIA. TeXHUYeCKne yCcroBus

FOCT 6563— 75 Vi3genuns TexHmyeckne n3 6,1aropofHblX MeTas10B U CNNaBoB. TeXHUYeckme ycrnoBnus

FOCT 6709—72 Boga guctunnupoBaHHas. TexHUYeckme ycnosus

FOCT 9147—80 Nocyaa n obopynoBaHue nabopatopHble hapdopoBbie. TeXHUYECKMe ycrioBus

FOCT 10484—78 PeaktuBbl. Kucnota otopuctoBogopoHas. TexHuyeckue ycnoBus

FOCT 10652—73 PeaktuBbl. Conb gnHaTpuesas atuneHanammi-N. N, W-TeTpayKCyCHOW KNCMOTbI
2-sofHas (TpunoH B). TexHuyeckue ycrnosus

FOCT 19908—90 Turnu, yallku, cTakaHbl, KOs16bl, BOPOHKN, MPOBUPKN N HAKOHEYHUKN U3 NPO3paYyHOro
KBapLeBoro ctekna. O6Line TexHMyeckune ycrnosus

FOCT 20448—90 [a3bl yrneBOAOPOAHbIE CXWKEHHble TOMAWBHblE A1 KOMMYHas/lbHO-ObITOBOIO
notpebneHunsa.TexHnyeckune ycnosus

FOCT 20478—75 PeakTuBbl. AMMOHUIA HAACEPHOKUCbINA. TEeXHNYECKME YCNOoBUSA

MN3paHne ouynanbHoe
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FOCT 22867—77 PeaktuBbl. AMMOHWI a30THOKMC/IbIA. TEXHUYECKME YC/I0BUSA

FOCT 25336—82 MNocyna nobopynoBaHue nabopaTtopHble CTEKsIHHbIE. TUMbl, OCHOBHbIE NapaMeTpbl
1 pasmepbl

FOCT 27067—86 PeakTnBbl. AMMOHWIA POAAHUCTLIN. TEXHUYECKNE YCNOBUA

FOCT 27068—86 PeakTuBbl. HaTpuii cepHOBATUCTOKMC/IbIA (HaTpua Tuocynbart) 5-BoaHbIin. TexHu-
YyecKue ycnoBus

rOC 29169—91 (MCO 648—77) Mocyna nabopaTopHas cTekAsiHHasA. MuneTkn ¢ oAHON OTMETKOM

FOCT 29227—91 (MCO 835-1—81) Nocypa nabopatopHas cTeknsHHas. [neTku rpagynpoBaHHbIe.
YacTtb 1. O6wwume TpeboBaHns

FOCT 29251—91 (UNCO 385-1—84) lNocyna nabopatopHas cTeknsHHas. biopetku. Yactb 1. O6wume
TpeboBaHus

FOCT 32221—2013 KoHueHTpaTbl MegHble. MeToAbl aHanmsa

FOCT 33208—2014 Pyabl mepecogepxaline v NonumeTanivyeckme n NpoaykTbl UX nepepaboTku.
M3mepeHre mMaccoBoii 0N Meau, LuHKa, CBUHLA, BUCMYTa, KagMus, CypbMbl METOAOM aTOMHO-abcopbuu-
OHHOIi cneKkTpomMeTpumn

FOCT P 52501—2005 (MCO 3696:1987) Boga nabopaTtopHas Ansa aHanunsa. TexHnyeckne ycnosus

FOCT P 53198—2008 Pyabl 1 KOHUEHTpaThbl LBeTHbIX MeTannioB. Obwue TpeboBaHUA K mMeToLam
aHanusa

FOCT P53228—2008 Bechl HeaBTOMaTU4YeckorogeicTeuns. Hacts 1. MeTposiornyeckue n TexHuyeckne
TpeboBaHusa. VicnbitaHusa

FOCT P NCO 5725-6—2002 To4yHOCTb (MpaBWIbHOCTb M MPELM3MOHHOCTb) METOAOB U pe3ynbTaTtoB
nsmepeHmnin. Yactb 6. icnonb3oBaHne 3HauYeHnii TOYHOCTU Ha NpakTuke

MpumeyaHune — lMNpu NoNb30BAHUN HACTOSALLMM CTAHAAPTOM LeNIecO06pa3HO NPOBEPUTL AeiiCTBUE CCbINOY-
HbIX CTaH4apToOB B WH(OPMALWOHHON cucTemMe O6LLEro NOJb30BaHWA — Ha OdMuManbHOM caiiTe ®eaepasnbHOro
areHTCTBa N0 TEXHUYECKOMY PErysiMpoBaHuio U METPOIOTUN B CETU VIHTEPHET WU MO eXEerogHoOMy UHGOPMaLNOHHOMY
ykasaTesnio «HalnoHabHble CTaHAAaPThI*, KOTOPbIN ONy6MKOBaH MO COCTOSIHUIO Ha 1 siHBapsi TEKyLero roga, 1 no Bbinyc-
KaM eXXeMecAaYHOro MHPOPMaLMOHHOTO yKka3aTens «HaloHanbHble CTaHAAPTbI» 3a TEKYLMii rog. ECnv 3amMmeHeH cCbifioy-
Hblli CTaH4apT, Ha KOTOpbIi faHa HeJaTMpOBaHHAs CCblKa, TO PEKOMEHAYETCS UCMO/b30BaTh AEWCTBYIOLLYI0 BEPCUIO
3TOro CTaHAAPTa C y4eTOM BCEX BHECEHHbIX B JaHHY0 BEPCUIO U3MEHEHWMIA. ECIM 3aMEHEH CChINIOYHbIA CTaHA4apT, Ha KOTO-
pblii faHa faTMpoBaHHas CCbika, TO PEKOMeHAYeTCs UCNO0/b30BaTh BEPCUI0 3TOTO CTaHAAapTa C yKa3aHHbIM BbILLE T040M
yTBEpXAEeHUs (NpuHATUSA). ECn nocne yTBEPXAEHUS HACTOSILLEro cTaHAapTa B CCbIIOYHbIA CTaHAAPT, Ha KOTOPLIN AaHa
[aTupoBaHHas CCbl/ika, BHECEHO N3MEHeHue, 3aTparuBaiollee nosoXxeHue, Ha KOTOPOe JaHa CCbifika, TO 3TO NooXeHNe
pekoMeHayeTCa NPUMeHSATL6E3 yueTa AaHHOT0 U3MEHEHUS. ECIN CCbINOYHBIV CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO MOSI0Xe-
HUe. B KOTOPOM JjaHa CChiMNKa Ha Hero, pEKoMeHAyeTCsl MPUMeHsTb B 4acTU, He 3aTparvBaloLLei aTy CCbisky.

3 XapakTepucTuku nokasatesieii TOUHOCTU U3MepPeHUi

TOYHOCTb N3MEPEHMN MacCOBOW AO/M LiMHKA COOTBETCTBYET XapakTepucTukam, npueeeHHbIM B Tabnu-
ue 1(npu P - 0,95).

3HayeHuns npegenos NOBTOPAEMOCTH ¥ BOCNPOM3BOANMOCTY U3MEPEHWI Npu [OBEPUTENbHOW BEPOAT-
HocTu P=0.95 npusegeHsbl B Tabnuue 1.

Ta6nuua 1— 3HaueHWs nokasartesisi TOUHOCTU U3MEPEHNIA, NPELEe/0B NOBTOPSIEMOCTM U BOCMPOU3BOAUMOCTY U3Me-
peHwuii MaccoBoit oW LnHKA NP J0BEpPUTENbHOl BeposiTHOCTU P = 0.95

B npoueHTax

1 . Mpeaen (abcontoTHble 3HaYEHNsA}
nanasoH usmepeHuii

o Mokasatesib TouHocT 1 [
KaccoBO [ONN LMHKa

nosTopsieMocTun 1 (N « 2) BOCMpon3BoANMOCTM R
OT0.010 go 0.020 BkAtOY. 0.006 0.005 0.008
Cs. 0.020 * 0.040 * 0,010 0.010 0.015
» 0.040 . 0.100 * 0.027 0.025 0.038
* 0.10 B 0.20 » 0.04 0.03 0.06
» 0.20 B 0,40 * 0.04 0.04 0.06
» 0.40 B 1.00 B 0.08 0.08 0.12
B 1.00 B 3.00 B 0.17 0.16 0.24
B 3.00 B 6.00 B 0.21 0.20 0.30
B 6.00 B 12.00 B 0.42 0.40 0.58
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4 TpunoHOMETPUYECKUA MeTon

4.1 CpeacTBa n3MepeHuin, BCnomoraTesibHble YCTPOKCTBa, Matepuasbl, pacTBOpbI

Mpu BbINOMHEHUN M3MEPEHUI MPUMEHSIOT crnefylolmne cpeacTsa M3MEpPeHUn 1 BCMoMoOraTesibHble
ycTpoiicTBa:

- BecCbl CHanbonbWKM Npegenom B3sewnsaHus 200 cneupmanbHOro knacca toyHoctn no FOCT P 53228
C AncKpeTHoCTbo 0.0001 ;

- pH-meTp No60ro TMNa;

m neyb MydesibHYI0 C TepMOperynsaTopomM, o6ecneymnsaroLLyio Temnepartypy Harpesa 4o 1100 °C;

- wKkad CyWwWbHbIA C 3/1eKTPO06OrpeBoM ¥ TepMoperynaTopomM, obecneuymsarowmnii TemnepaTypy
Harpesa o 110 °C:

- NAUTY HarpesaTeNbHy0 No [1]. obecneynBatoLlyo Temnepatypy Harpesa He meHee 350 °C unum aHa-
NOTUYHYIO:

- CTeK/10 YacoBoE;

- Kon6bl MepHble 2-1000-2 no FOCT 1770;

- kon6bl Kn-2—250—19/26 TXC. Kn-2—500—29/32 TXC no FOCT 25336;

- cTakaHbl B-1—250 TXC. B-1-400 TXC. H-1—400 TXC. B-1—600 TXC no FOCT 25336.

- BOPOHKM B-36—80 XC no NOCT 25336;

- WMNUbl CTasbHble AN18 TUINeN:

- wnaTenu:

- MeH3ypku, unnunHapel no FOCT 1770;

- 6topeTkm no FOCT 29251.

Mpw BbINOJTHEHUN N3MEPEHUI NPUMEHSIOT CrieAytoL e maTepuasnsl, pacTBopbI:

- BOAy AucTunnampoBaHHyto no FOCT 6709 wnv Boay ans nabopatopHoro aHanunsa no FOCT P 52501,

- ammuak BogHblii no FOCT 3760 u pa36aBnieHHbIli B COOTHOWeHUM 1:1;

- KMCNOTY a3oTHyto no FOCT 4461,

- Kucnoty cepHyto no FOCT 4204, pa3baBneHHyto B cCOOTHOWeHUn 1:1,2:98;

- KucnoTy consiHyto no FOCT 3118. pasz6aBieHHyto B COOTHOLWEeHUN 1:1;

- CMeCb COJIIHOM 1 @30THOW KUCNOT B COOTHOLIEHNN 2:3;

- KMCNoTy YKcycHyto no FOCT 61. pasbaBneHHyto B COOTHOLWEHUN 1:3;

- aMMOHMI1 ykcycHokucblii no FOCT 3117. pacTBOp MaccoBOii KoHUeHTpauumu 150 r/gm3;

- amMMOHMi1 cepHokucbli no FOCT 3769;

- aMMOHUi1 hTopucTbiii no FOCT 4518 1 pacTBOp MaccoBoii kKoHLeHTpauun 200 r/am3

- aMMOHMI1 pogaHucTslii no FOCT 27067. pacTBop MaccoBoli koHLeHTpauummn 100 r/gm3:

- HaTpwii cepHOBATUCTOKMCbIN (TnocynbdaT HaTpus) no FTOCT 27068. pacTBOp MacCcOBO KOHLEHTpa-
uun 200 r/gm3;

- KCWJ/IEHO/I0BbI OpaHXeBbI, HAMKATOP MO [2): CMeCb C a30THOKUC/IbIM Ka/IMEM (CMEeLLMBAaIOT KCUTEHO-
NOBBbIA OpaHXeBblii C a30THOKMC/bIM KaninemM B COOTHOLWeHnn 1:100) nay pacTBOp MaccoBO KOHLEeHTpaLmm
5 r/pm3(cpok xpaHeHuns 1mec):

- Kanuii a30THOKMCbI no TOCT4217;

- 6ydhepHsblit pacTBop pH 5.6—5.8;

- KMCNoTy yKcycHyto no FOCT 61. pa3baBneHHyto B COOTHOLWEHUN 1:1;

- conb puHatpuesyto atuneHgnamuH-N, N. N', N'-TeTpaykcyCHOW kucnotbl 2-BogHyto (TpunoH bB)
no FOCT 10652: pacTBoOp MOJIsipHOW KoHLeHTpauun 0.025 mons/am3n0,0125 monb/am3;

- amMMOHWMI1 HagcepHokucsblA no FOCT 20478;

- aMMOHWI a30THOKMC/bIV Mo TOCT 22867.

- b6ymary dunbTpoBasnbHyto no FOCT 12026;

- (hunbTpbl 06€3B0IEHHBIE NO [3] NN aHaNornyHbIe;

- UMHK No FOCT 3640 mapkun He HUXe LIB.

MpumeyvaHuns

1 [lonyckaeTcsi NpUMeHeHne ApYrnx CpefCcTB U3MepeHnii yTBepPXAeHHbIX TUNOB, BCNOMOraTe lbHbIX YCTPONCTB 1
mMaTepnanos, TEXHNYECKMNE 1 METPOJIOrMYEeCcKe XxapakTepPUCTUKN KOTOPbIX He YCTyNatT yKa3aHHbIM BbiLLe.

2 [lonyckaeTcs UCMO/b30BaHe PeakTUBOB, M3rOTOB/IEHHLIX MO APYIVIM HOPMAaTUBHbLIM AOKYMEHTaMm, Npu ycnosmm
o6ecneyeHnst UMM MeTPOJIOTMYECKUX XapakTepUCTUK pe3yNbTaToB N3MEPEHWUIA, NPUBEEHHbIX B HACTOSILLEM cTaHapTe.

3
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4.2 MeTopa namepeHui

MeTog OCHOBaH Ha TUTPOBAHWUM MOHOB LiMHKa pacTBOpoM TpuaoHa b npu yposHe pH 5.6—5.8 B npu-
CYTCTBUW MHAMKATOPa KCU/IE@HO0BOro OpaHXesBoro. Mewuatowime onpeeneHnto CBUHeL, Xefe3o, MapraHew, n
antoMUHWIA NpegBapuTenbHO OTAENAT OCaXAEHNEM UX B BUAE TPYAHOPACTBOPUMbIX COeAUHEHN (CynbtaTa
CBMHLA, r'MAPOKCUAOB Xenesa, alloMUHNSA, MapraHua). OCTaTouHbI antoMUHUIA CBA3bIBAKOT BO (DTOPUAHbIN
Komnaekc TopuaomM HaTpus. Meab KOMNEKCYIOT TMOCYNbhaToM HaTpus.

4.3 TMoAroToBKa K BbIMOSTHEHUIO U3MeEPEHUIA

4.3.1 Tpu npuroTtoBsieHun 6ycdepHoro pacTeopa c yposHeM pH 5,6—5.8 k pacTBOpy YKCYCHOKMCOrO
aMMOHMA MPUINBAIOT YKCYCHYIO KUCNOTY [0 NOMy4YeHns Heobxogaumoro 3Hauvenus pH (Ha 1 am3 pacteopa
TpebyeTcs npumepHo 30 cM3 1eAsHON YKCYCHOM KMCNOTbI), ypOBEHb pPH pacTBopa NpPoOBEPSIOT C NMOMOLLLH
pH-meTpa. Mpy HEO6XOAMMOCTN KOPPEKTUPYIOT ypoBeHb pH go6aBneHneM ammmaka uiam yKCycHon KMcnoTbl.
CpokK xpaHeHus pactsopa 3 mecsua.

4.3.2 Tpw nNpuroToBNEHUN pacTBopa Conu auvHatpueBoi aTuneHgnamuH-N. N. N, W-TeTpaykcycHoi
KNCNOTbI 2-BOAHOM (TpunoHa b, komnnekcoHa Ill) monsipHoii koHueHTpaymmn 0,0125 (0.025) monb/gM3HaBecky
conu maccolii 4,652 (9,305) r nomeLatoT B cTakaH BMecTumocTbio 400 cm3u pacTBopstoT B 200 cm3Bogb! Npu
HarpeBaHumn 40 Temnepatypbl oT 50 °C go 60 °C. PacTBop ox/1axgatoT, nepenunsaloT B MEPHYI0 KONGY BMeCTu-
mMocTbio 1000 cM3 gonunsaloT BOLOW A0 METKM 1 nepemelunsaloT. MNpn Heob6xo4MmocTu pacTeop UIbLTPYIOT.
CpoK XpaHeHus pacTsopa — OfUH rog,

4.3.3 Tpu NpUroToBAEHNM CMECH CONAHON 1 a30THOW KUCNOT CMELLNBAIOT BE YacCTV CONAHON KUCNOTbI €
TPeMs YacTAMU NpeABapuUTeIbHO NMPOKNNAYEHHOM a30THOM KMCN0Tbl. CMeCh KUCNIOT NPYMEHSIIOT CBEXENpPUro-
TOB/IEHHOA.

4.3.4 YcTaHOBJ/IEHME MacCOBbIX KOHUeHTpauwnii 0,0125 (0,025) monb/amM3pacTBOpoB TpuioHa b

Mpy ycTaHOBIEHUM MACcCOBOI koHLeHTpaumm 0.0125 (0,025) monb/am3pacTBopoB TpuioHa b Tpu HaBec-
Kv UmMHKa Maccoi ot 0,020 go 0.030 r nomeLLaloT B KOHMYEeCKe Kos1bbl BMECTUMOCTbIO 500 cM3Un cTakaHbl
BMecTUMOCTbio 600 cM3, npunumeatoT 15 cM3CcONAHON KNCNOTbl, pa3basB/ieHHO B COOTHOLWeHuN 1:1, n pacTeo-
pSAOT NpY HarpeBaHuu o0 Temnepatypbl oT 40 °C go 60 °C 40 NOSIHOro pacTBOpeHus uuHka. Pactesop pasbas-
NS0T Bogol A0 200 cm3,npn6aBnsatoT 8 r cepHOKMCIOro aMMoHuMs, 0T 20 o 50 T chTopucToro aMMoHus, oT 20 o
50 Mr nHAMKaTOpa KCUIEHOI0BOr0 OPaHXeBOro UK ABe-TPW Kann ero pactsopa U HenTpannsyT ammmuakom,
pa3baBfieHHbIM B COOTHOLWEHMN 1:1. 4O nosBneHns 61efH0-po30BoN okpacku. MpubasnsioT ot 30 fo 40 cm3
6ychepHOro pactsopa M TUTPYKOT LUUHK COOTBETCTBEHHO PacTBOPOM TpuioHa B mMonspHol KoHueHTpauun
0,0125 (0.025) monb/AmM340 Nepexona oKpacku pactsopa u3 proneToBoi B XeNTyH0.

MaccoBylo KoHLeHTpauuio pactsopa TpusioHa b C. BbipaxXeHHy B rpaMMax LnHKa Ha 1 cm3pacTsopa,
r/cmM3, BbIYMCASIOT Mo oopmyie

C=—, <D

rae T — macca HaBecku LMHKa, T,
V — 06beM pacTBopa TpuioHa b. n3pacxofoBaHHbI Ha TUTPOBaHUE, CM3.
TUTpOBaHHbI pacTBOP YCTONUMB B TeYeHNe MecsiLa.

4.4 TopsafokK BbINOMHEHNSA N3MEPEHNA

Yepes Bce cTagnm n3sMepeHuii NpOBOASIT XOI0CTOM ONbIT Ha 3arpsA3HEHEe peakTUBOB.

HaBecky npo6bl Maccoit 0.5000— 1.0000 r, B3ATyH C TOYHOCTbK [0 YETBEPTOro AECATUYHOrO 3Haka
nocne 3ansaToli B COOTBETCTBUN C Tabnivuel 2, noMelaioT B CTakaH Uan KOHUYECKY0 K016y BMECTUMOCTbLIO
250 cM3, cmaumBaloT BOLOM 1 Aasiee NPOLO/IKAT Pa3/iIoXeHNe OAHUM U3 U3/T0XEHHbIX HUXE CNOCO6OB.

Ta6nuuya 2

[lnana3oH n3aMepeHnn MaccoBoli JONn Macca Haseckn, MonsipHasi KOHLEeHTpauus pactsopa
umHka. % TpunoHa b. monb/gm3
OT1 0,5 o 2.0 Bk, 1.0 0.0125
CB.2.0 * 6.0 - 0.5 0.025
» 6.0 »12.0 B 0.5 0,025
a) npuaveatoT oT 10 A0 15 cM3COSHON KNCNOThI 1 HarpeBatoT pacTBOp B TeYeHne 5 MuH, ynapmsas o

o6bema 3—5 cM3. PacTBOp oxnaxaalT, npunvsatT oT 5 40 10 cM3a30THOW KUCNOThI, HAKPbIBAKOT YaCOBbLIM
CTEK/IOM, BblAepXuBaloT 6e3 HarpeBaHua 40 npekpalieHns OypHO peakuun BbifeNeHUA OKCMAO0B asoTa,
3aTeM NomeLLaloT Koy (CTakaH) Ha ropayyo NAnTy, HarpesatoT [0 NOJIHOTO PasoXEHNA HABECKH;

4



FOCT P 56858—2016

6) npuaneatoT ot 1040 20 cmM3cMecH KUCIOT, 3aKpbiBaKOT YaCOBbLIM CTEK/IOM U BblAEPXUBAIOT Ha Xoo4e
[10 NpekpalleHusi 6ypHO peakLun BblAe/IeHNs OKCUA0B a30Ta; 3aTeM NoMeLLatoT KONby (CTakaH) Ha ropsauyto
NAUTY, HarpeBsaloT [0 NOSTHOTO Pa3/I0XKEeHNS HABECKN.

Mocne pasnoxeHns HaBeckn NPobbl OAHUM U3 NPeAIOKEeHHbIX CNOCO60B YacoBOe CTEK/IO CHUMAIOT,
06MbIBaOT BOAOW, MpunusBatoT Bkonby 10 cm3cepHoli KMCN0Tbl, pa3baBneHHol B COOTHoWweHnn 1;1.n Harpesa-
10T 10 NOSIB/IEHNSA NAPOB CEPHOI KUCNOTbI U ele 2—3 MUHYThI (4,0 YAaNeHUsi NapoB U3 HUXHER YacTu Konobbl).
Ecnu pactsop nprnobpeTaeT TEMHYIO OKPACKy U ecnin B pacTBOpPe OCTalOTCA KOPOJIbKU CEpbl YEPHOro LiBeTa,
TO [/19 UXOKVUC/TIEHWNSA. B MOMEHT Bbl€/TIeHNSA NapoB CePHOW KNCNOThI, NPMOaBAAIOT NO KanasiM a3oTHYH KNCNOTY
nnun He6onbWUMK nopumamu npnbasnsaoT oT 0,02 Ao 0,05 ra3oTHOKMCNIOrO aMMOHUSA A0 YAaNeHNs KOPO/IbKOB
cepbl. PacTBop oxnaxaalT, OCTOPOXHO 06MbIBAIOT CTEHKM KONObl BOAOW U MOBTOPSIOT BbiNapuBaHue A0
BblAENEHNS NapOB CEPHOI KMCNOTbl. OCTaTOK OX1axaaT, npuamsarT oT 60 fo 70 cM3BoAbl, KUNATAT OT 5 A0
10 MWH [0 pacTBOpPEHUs PacTBOPMMbIX CynbdaToB. PacTBop € 0CafKOM OXNaXAalT B NPOTOYHON BOAe U
0CTaBAAT Ha 2—3 4 (MOXHO OCTaBUTb A0 CIeYOLWEero AHs).

Ocafok oThUbTPOBLIBAKT Yepe3 PUNbTP cpedHeli NIOTHOCTU (CUHASA NeHTa) Unn Yepes UNbLTPO-
6YyMaxkHyt0 Maccy, B/IOXEHHYHO B KOHYC BOPOHKM B KOHWYECKYIO KONOY BMecTUMOCTbio 500 cm3. dunbTp
C 0CajlkoM MpOMbIBAIOT fBa-TPU pas3a pPacTBOPOM CEPHOW KMUCNOTbl, pa3baB/ieHHOW B COOTHOLWeHUn 2:98,
BOCEMb-AECATb pa3 BOAOW A0 OTpuLATesbHOM peakuun NPOMbIBHbIX BOJ Ha WOH Xefesa C pacTBOPOM
pofaHnNCTOro ammoHusi. Ocafok MOXEeT UCMO0Nb30BaTLCA A1 U3MEPEHNA MacCcOBOW 40N CBUHLA.

K counbTparty o6aBnsA0T ammumak 0 Havana BbinafjeHns rugpokcuaa xxenesa, pacTsopstoLerocs npu
B36anTbiBaHun, npnbasnatoT ot 0.3 o 0.5 r HafCepHOKNCNIOro aMMOHUSA, AOBOAAT PacTBOP A0 KAMEHUS 1
KUNATAT B TedeHne 5— 10 MuH. PacTBOp c/ierka oxs1axaarT v BHOBb NPU6aBNAT aMmMuakg0 NosIHOMo ocaxae-
HUS TMAPOKCUAO0B M NpUAnNBatoT M36bITOK 10 cM3. PacTBOp € 0cafKoM BblAepXusatoT npyu TemnepaTtype ot 60 °C
[0 70 °C BTeueHne 10— 15 MUH 40 Koarynsuum ocagka u ouibTPyT Yepes HeNIOTHbIV (PUNbTP B KOHUYECKYHO
Kon6y BmecTuMocTbio 500 cm3, Konby n ocafok Ha huibTpe NPpoMbIBAKOT rOpSAYMM PacTBOPOM X/TOPUCTOrO
aMMOHMSA, 3aTeM NATb-LIEeCTb pa3 ropsyeii BOAON.

dunbTpart KUNATAT 40 yAaNeHns 3anaxa ammuaka n yMeHbleHns o6bema pactsopa o 70—200 cm3.
K oxnaxgeHHomy pactsopy npunusatoT 10 cm3 pacTsopa hTOPUCTOro ammoHus. 10 cm3pactsopa TMoCY/ib-
dhaTta HaTpus n 20 cM36ydepHoro pacTsopa, nepemMellnsas pacTBoOp Nocse 4o6aBNeHns Kax[oro peaktmsa.
MpnbasnaT Tpu-yeTblpe Kanan nHavKatopa u TUTPYIOT PacTBOPOM TpwuaoHa B A0 U3MeHeHus okpacku
13 MasIMHOBOW BXENTYIO.

[JonyckaeTcs npumeHeHne Apyrux cnocoboB pasnoXeHus HaBecku, obecrneynBalolnx nepesegeHne
aHanuta B pacTsop.

45 O6paboTka pe3ynbTaToOB U3MEpEHNiA
4.5.1 MaccoByto f0110 UnHKa X, %. BbIYMCNAOT No hopmysie
X =0n00 (2)
T

rae C — maccoBas KOHUEeHTpaumsa pactsopa TpunioHa b, no uuHky, r/icm3;
V — 06bem pacTBopa TpuaoHa b. napacxogoBaHHbI HA TUTPOBaHUE LUHKA, C y4eTOM o6bema pacTBopa
TpunoHa b. uspacxof0BaHHOro Ha TUTPOBaHWE X00CTOro OnbITa, CM3;
T — Macca HaBecCKu npoaykTa, r.

4.5.2 3a pesynbTaT U3MEPEHUI NPUHUMAKOT cpeAHeapuMeTMyeckoe 3HaYeHe ABYX napansienbHbiX
onpeaeneHunii Npu ycnoBun, 4To abCcontoTHasa pasHOCTb MEXAY HMU B YC/TOBMSAX NOBTOPSEMOCTM He NpeBbl-
lwaeT 3Ha4veHuid (Npu gosepuTenbHO BepoaTHocTu P = 0,95) npegena noBTOPAEMOCTU T, NPUBEAEHHbIX
B Tabnumue 1.

Ecnn pacxoxgeHve mexpay HavbonblUM U HauMeHblUMM pesynbTataMu napasnnesibHbiX onpege-
NeHuii npesblllaeT 3HayYeHWe npegena MNOBTOPSEMOCTW, BbIMOMHAT Npoueaypbl, W3N0XEHHblE B
FOCTP NCO 5725-6 (noagnyHKT 5.2.2.1).

4.5.3 PacxoxfgeHusa mexay pesynbTaTamy W3MEPEeHWid, NOoMyyYeHHbIMW B [BYX nabopatopusax, He
[OMKHbI MpeBbIWAaTb 3HAYEHWI Npefena BOCNPOU3BOAMMOCTHY, NPUMBEAEHHbIX B Tabnuue 1. B aTom cnyvae
3a OKOHYaTesNbHbIi pe3ynbTaT MOXeT ObiTb NPUHATO WX cpefHeapudmMeTnyeckoe 3HayeHue. Mpu HeBbI-
NOTHEHUWN 3TOTO YC/I0BMA MOTYT ObiTb MCNOMb30BaHbl Npoueaypsl, n3noxeHHole B FOCT P NCO 5725-6
(NyHKT 5.3.3).
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5 MeToa atToMHO-a6CcopOLMOHHON cnekTpomMeTpun

5.1 CpeacTtBa MaMepeHuid, BCnomoratesibHble YCTPOICTBa, Matepuasibl, pacTBopbl

Mpu BbINONHEHUWN W3MEPEHWI NPUMEHSIOT cneaylolime cCpefcTsa W3MepeHwuit U BcrnomoraTesibHble
ycTpoiicTBa:

- CMeKTPOMeTp aTOMHO-abCopOUMOHHbIA C NAaMeHHbIM aTOMWU3aTOPOM W WCTOYHWMKAMMW WU3NYyYeHUs
Ha LMHK;

- KOMMNpeccop BO3AYLUHbI;

- Becbl CHambonbLWMM Npeaenom B3selwBaHns 200 recneunanbHoro knacca touHoctnno FOCT P53228
C guckpeTHocTbio 0.0001 r:

- wkad) CyWWIbHbIA C 31eKTPo060rpeBoM 1 TepMOperynaTopomM, obecneunBarwliuii Temnepartypy
Harpesa fo 110 CC;

- NAWTY HarpeBaTesibHy0 No [1], o6ecneumnBatoLLyto TemnepaTypy Harpesa He meHee 350 aC nnu aHa-
NIOTNYHYI0;

- [03aTop NUMNEeTOYHbIN C Anana3oHoM ob6bema fo3mpoBaHusa ot 2000 mkn go 10000 mMkn ¢ OTHOCK-
TeNbHOW NOrpeLIHOCTb0 06bema fo3mpoBaHns He 6onee 1,0 %;

- neyb MyhenbHy0 C TepMOperynaTopoM, o6ecneyvBatoLLyto Temnepartypy Harpesa Ao 1100 °C;

- Konb6bl MepHble 2-50-2.2-100-2.2-200-2.2-250-2.2-1000-2 no FOCT 1770:

- CTakaHbl B-1-250 TXC no FOCT 25336:

- Konb6bl KH-2-250-19/26 TXC no FOCT 25336;

- MeH3ypku unu umnnHapsl no FOCT 1770:

- NUNETKN He HMXe 2-ro knacca ToyHocTn no FOCT 29169 nrOCT 29227.

- WMl CTasbHble ANS TUMNEN;

- nocypga (Yawku, Turnu) ns cteknoyrnepoga mapku CY-2000 no (4);

- Turnu kBapuesble H-50 no FTOCT 19908;

- TMrn nnatuHoBsble No FOCT 6563;

- cTaHgapTHble o6pasubl (CO) cocTaBa pacTBopa WMOHOB LMHKA C OTHOCWUTENbHOM MNOrpeLlHOCTbI0
aTTecTtoBaHHOro 3HavyeHus (P =0.95) He 6onee 1 %.

Mpu BbINOSIHEHWW N3MEPEHWNIA NPUMEHSAIOT CrieAyioLue MmaTepuasbl U pacTBopbl:

- BOAy aucTunavpoBaHHyto no FOCT 6709 unu Boay Ans nabopaTtopHoro aHanumsa no FOCT P 52501,

- BO3AyX, OXaTblil nogaasneHnem 2-102— 6-102[Ma;

- aueTtuneH no FOCT 5457:

- nponaH-6yTtaH no FOCT 20448,;
kncnoty consHyto no FOCT 3118. pasbaBneHHyto B cooTHoweHun 1:1 nnn 5:95;

- KncnoTy a3oTHyto no FOCT 4461. pa3baB/iieHHY B COOTHOLWEHUM 1:1 N MONAPHOWN KOHLEeHTpauun
1monb/gm3;

- CMECb CONSAHOM 1 a30THOW KNC/10T B COOTHOLLEHUM 3:1;

- umHKk no FOCT 3640;

- amMoHwuiA pTopucThii no FTOCT4518;

- KucnoTy ptopmuctoBogopogHyto no FOCT 10484, pasbaBneHHyto B COOTHowWweHun 1:10;

- KucnoTy 60pHyto no FTOCT 9656 mapku X. u.:

- HaTtpuii yrnekucnblii no FOCT 83;

- (bunbTpbl 06€330/1€HHbIE MO [3] UK aHanornyHoble;

- KWUCNOTY X/IOpPHYHO Mo [5].

MpumeuyaHus

1 JonyckaeTcs NPpUMEHEHWE APYTUX CPEACTB U3MEPEHUI YTBEPXAEeHHbIX TUNOB, BCMOMOraTesbHbIX YyCTPONCTB U
MaTepuasioB, TEXHUYECKNE U METPOIOTUYECKNE XaPAKTEPUCTUKI KOTOPbIX HE YCTYNAIT YKa3aHHbIM Bbille.

2 [lonyckaeTcsi UCNONb30BaHNE PEAKTUBOB, U3TOTOB/IEHHbIX MO APYTMM HOPMATUBHLIM [OKYMEHTaM, NP YCNoBUN
o6ecrneyeHnst UMM METPOJIOTMUYECKUX XapaKTepUCTUK PE3y/IbTATOB U3MEPEHWIi, MPUBEAEHHbIX B HACTOSILLEM CTaHAapTe.

5.2 MeTtopg nsmepeHuii

MeTog, oCHOBaH Ha U3MepPeHUV aTOMHOrO MOTMOWEHNSA PE30OHAHCHbIX JIMHWIA LMHKA NpY ANVHE BOJIHbI
213,9 HM nocne BBeAEHMS aHa/M3MPyeMoro pactBopa B MnaMsa  «aueTWieH — BO3AyX» Wan
«nponaH — 6yTaH — Bo3ayx». lNepeBegeHne Npobbl B pacTBOP OCYLLECTBASAT KUCNOTHOW 06paboTkoii
HaBecky nNpobbl, Npy HE06X0ANMOCTY C A0NaB/IEHMEM HEPACTBOPMMOTO OcTaTka. inanasoH namepeHuii mac-
coBoit fonu umHka ot 0,010 % g0 8.0 %.

b
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5.3 TMoAroToBKa K BbIMOSIHEHWUIO N3MEPEHNIA

5.3.1 MoproTtoBka npubopa K BbIMO/THEHUO N3MEPEHNA

MoAroTOBKY CNEKTPOMETPA K BbINOTHEHWIO U3MEPEHWI NPOBOAST B COOTBETCTBMU C MHCTPYKLMEN N0 3KC-
nnyarauum.

5.3.2 MpuroToBfieHne pacTsopoB

5.3.2.1 TpuroToB/eHNE PacCTBOPOB M3BECTHOM KOHLEHTPAL MU U3 META/ISIMYECKOTO LINHKA

MpuroToBneHne pacTsopa LuHka A MaccoBoli KOHUeHTpauun 1 mr/cm3 HaBecky LuHka maccoli 1.0000 r
NnomeLarT B cTakaH BMecTuMocTbio 400 cm3, npunusatoT 50 cM3a30THOI KUCNOTbI, pa3baB/ieHHOl B COOT-
HoweHun 1:1. pacTBOPAIOT Npu HarpesaHuu 4o Temnepatypbl oT 40 °C go 60 °C. PacTBop oxnaxgatoT, nepe-
HOCSIT B MEPHYI0 K0/16y BMecTMMOCTbio 1000 cM3, AoMBatOT BOAON A0 METKM 1 NEpPeEMELLVBAIOT.

Mpu npuroToBnieHnn pacteopa b maccoBoit koHueHTpauny 0.1 mr/cm3 10 cm3 pacTBopa A nomeLjarT
B MEpHYI0 Koniby BMecTumocTbio 100 cM3, 4oNnBatoT BOAON A0 METKM 1 NepeMeLlnBatoT.

Mpwv npuroToBneHun pacteopa B maccoBoli koHueHTpauum 0.01 mr/cm3 10 cm3 pacTtBopa b nomewatoT
B MepHYI0 Konby BMecTumocTbio 100 cM3, 4oNnBatoT BOAON A0 METKN 1 NepeMeLlnBatoT.

Cpok xpaHeHust pactsopa A He 6o/nee of4HOro roga, pactesopa b He 6onee Tpex mecsiLes, pacTsop B
NPYMEHSAIOT CBEXENPUTOTOBIEHHBIM.

5.3.2.2 TMpurotosneHve pacTBOPOB M3BECTHOMN KOHLIEHTPpaLWK 13 CTaHAAPTHLIX 06pasLoB

PactBop B maccoBoli koHLeHTpaummn 0.1 Mr/cM3roToBAT criefyowmum o6pa3oM: B MEPHYIO K016y BMec-
TMocTbio 50 cm3 nomewatoT 5 cM3 CO pactBopa MOHOB UuHKa (1 Mr/cm3) n fonvMBaloT a30THOW KWUC/IOTOM
MOMISAPHON KOHUEeHTpauun 1Monb/gmM340 MeTKU.

Cpok xpaHeHusi pacTsopa He 6o1ee Tpex MecsiLes.

5.3.3 TlocTpoeHve rpafynpoBOYHOro rpaduka

[ns nocTpoeHus rpafyupoBOYHOrO rpacdmka roToBSAT CEpUI0 TPafyMpOBOYHbLIX PacTBOPOB B COOT-
BeTCTBUM C Tabnuuel 3. B pAg mepHbix kon6, BMecTMOCTblo 100 cm3 Kaxaas, nomeLliaioT asuKBOTbI
pacTBopoB uuHKa (Tabnuua 3). npuanBalT 5 cM3 COASHOM KMCNOTbI, AONMBAOT BOAON A0 METKM U nepeme-
LLUMBAIOT.

JonyckaeTca nocne gob6aBfeHns annkBOTbl [ONMBATb A0 METKU COMAHON KWCNOTON, pas3baBneH-
Hoil 5:95.

N3mepeHune 3HauyeHns abcopbLmm LuHKa B rpafyvpoBOYHbIX pacTBopax, MOCTPOeHne rpagynpoBOYHbIX
rpacdukos, 06paboTKy 1 XpaHeHue pe3ysbTaToB rpajyvpoBKM MPOBOAAT C MCMNONb30BAHNEM MPOrPaMMHOr0
obecneyeHunss, BXOAALLEro B KOMMEKT aTOMHO-abCcoOpOUMOHHOrO cnektpomeTpa. [ns 3TOro BKAOYaOT
CNeKkTPOMeTp ¥ HacTpansaloT YNPaBAsIoLWy0 NporpaMMy B COOTBETCTBUM C UHCTPYKLUMEN N0 akcnayartaumu.
pagyvpoBOoYHbIe PaCTBOPLI PACbIAIT B N1aMEHN «BO34YX — aleTUneH».

BbINONHAIOT HE MeHee ABYX U3MEPEHW aHaIMTUYECKX CUTHAN0B N3MEPSAEMOro KOMNOHEHTA B KaX0M
rpafynpoBOYHOM pacTBope.

FpagynpoBoYHble rpaduky nonyvatoT B KoopAguHatax: no ocu abcumcc — MaccoBasi KOHLUeHTpauus
LUMHKa B rpaflyvpoBOYHbIX pacTBopax, BblpaXeHHas B MUAAMrpaMmax Ha caHTUMeTp Kybuyeckuii, no ocu
opAuHaT — COOTBETCTBYIOLME 3HAYEHNA aHAIMTUYECKNX CUTHASIOB.

NMpumeyvyaHune — JlonyckaeTca BblpaxaTb KOHLEHTpaUMIO rpafyMpoBOYHbIX PACTBOPOB B APYrMX MacCOBbIX
efjuHnLax.

Ta6nuuya 3

ANVKBOTa pacTBopa LiMHKa C MacCcoBoii MaccoBas KOHLIEHTPaLWs LiiHKa. MaccoBasi Aons uyHka. %
KOHLeHTpaumeli 0.0001 rremb mr)cm3 (M3 pacueTa o.1 1 MPOBbl & 100 cmj PACTBOPA)
0 0 0
0.5 0.0005 0.01
1.0 0.001 0.02
2.0 0.002 0.04
5.0 0.005 0,10
10,0 0.010 0.2

MpumeuyaHue — KOHLEHTPALMUM PafypoOBOYHbLIX PACTBOPOB HOCSAT PEeKOMEHAATE bHbIN XapakTep 1 3aBUCST
OT XapakTepucTVK UCNOJIb3YEMOro aTOMHO-a6Ccop6LMOHHOTO Npu6opa, MHTepBana onpeaensieMblx KOHLeHTpaumii. Ana
NOCTPOEHUs rPajynpoBOYHOrO rpacimka AonyckaeTcs UCNO/b30BaTh TPU-CEMb rPafyMpPOBOYHbLIX PACTBOPOB, HO HE Me-
Hee Tpex.
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5.3.4 TpurotoBneHne cMecu Ana cniaaBneHns

HaTtpuii TeTpabopHOKMC/IbIA feCATUBOAHbIN (Bypa) 06e3BOXMBAIOT CrieAyoLWM 06pa3oM: Coslb Harpe-
BaloT f0 Temnepatypbl 400 °C 1 NnpokanuBatoT Npu ykazaHHOl TeMnepartype B TeyeHue 0,5 u.

MpurotoBneHne cMecun AN5 CNnasB/eHNA: TUwiaTesibHO NepemMeLllnBaloT OHY BECOBYIO YacCTb NMpPOKaseH-
HOW Bypbl C ABYMS YacTsiMM 6€3BOAHOTIO YINEKMCNOro HaTpus. CMecb XpaHAT B 6aHke C NpMTepToi Npo6Koi.

5.4 TlopAAOK BbIMOSTHEHUA N3MEPEHNN

Macca HaBecku Npo6bl 1 06bEeM pasBefeHuUs B 3aBUCUMOCTY OT MAacCOBOW JOW LUMHKA NPeACTaB/eHbl B
Tabnuue 4. Yepes Bce CTaAUN U3MEPEHNI NPOBOAAT XO/IOCTON OMbIT HAa 3arpsi3HEHNE PeaKkTUBOB.

Tabnuua 4

WHTepBas onpeaensiemMbix PekomeHayemas macca PekomeHyemoe pasBefieHue.
KOHLEHTpauuit. % HaBecku npo6bl, 1 cm3
0.01—0,2 0.5 100
0,05—1 0.1 100
0.1—25 0,1 250

Csbiwe 2.5 o “wog 100— 250 c nocneaywWmm

pasbaBneHuem pacTsopa

NMpumeyaHune — [laHHble CBEAEHUS HOCSAT PEKOMEHAATENbHbIA XapakTep U MOryT 6biTb U3MEHEHbI B 3aBUCU-
MOCTW OT YyBCTBUTENLHOCTW aTOMHO-a6COPOLMOHHOIO CNeKTPoMeTpa, OfHOPOAHOCTU aHanu3MpyeMmoro matepuana
n T. 4. Ecnn Heo6xo4umMo, NpoBOASAT JONONHUTENBHOE pa36aBneHue.

HaBecky npo6bl, B3ATYI0 C TOYHOCTbI [0 YETBEPTOro AEeCATUYHOro 3Haka nocse 3anAaToil (B COOT-
BETCTBUM C Tabnuueii 4), pacTBOPAIOT OLHUM U3 U3NTOXKEHHbIX HUXKE CNOCO60B:

a) HaBecKy Mpobbl MomeLliarT B CTakaH MAM KONGy BMeCTUMOCTbi 250 cM3, cmaumBalT BOAOW,
[o6asnaoT 0,2 r PTOPUCTOro ammoHus, npunusatoT oT 20 A0 30 cM3CONAHON KUCNOThI, HarpeBalT B TEYEHNE
15—20 muH. 3aTem gob6asnstoT oT 10 Ao 20 cm3 a30THOWN KUCMOTbI, HarpeBalT A0 PacTBOPEHMS HABECKM
npo6bl 1 BbINAPUBAIOT 4,0 BNAXHbIX CONE;

6) HaBecKy Npob6bl pacTBOpSAOT 6€3 HarpeBaHust B 15—20 cm3cMecu CoNsAHOol 1 a30THOM kncnot (3:1).
Mocne 6ypHOI peakuumn pacTBOP HarpeBatoT 0 PACTBOPEHNSA HABECKM NPO6LI 1 pacTBOP BblNapusatoT JOCyXa,
He nepekanuBas octaTok. Cyxoii ocTaTok o6pabaTtbiBaioT 10 CM3CONMAHON KUCNOThI, BbiNapuBatoT Aocyxa, He
nepekanmeas ocafok,

B) HaBECKYy MpPOO6bl MOMELLAT B CTEKNOYIIEePOAHYI0 YallKy (TUrenb), CMaynsatoT BOAOW, MPUANBAKOT OT
10 go 15 cm3 consHolit kucnoTbl M 0T 5 A0KD cM3 a30THON KucnoTbl. Mocne 3aBeplueHns GypHOI peakuunm
npunameatoT oT 10 o 20 cm3 TOPUCTOBOAOPOAHON KMCNOThI M 5 cM3 X/IOPHOW KUCMOTLI. 3aTem pacTeop
HarpeBalT A0 Pas3/OXEeHUss OCHOBHOW MaccCbl HaBECKW NMPo6bl M NPOAO/IKAIT HarpeBaHue A0 BblaeneHus
ryCTbIX MapoB X/I0OPHON KACMOTbI. YallKky nau Tureflb CHAMaIoT C NMANTbI, 06MbIBAIOT CTEHKM BOAON U BHOBb
HarpeBaloT pacTBoOp, BbiNapusas ero focyxa, He nepekasnavsas ocafioK. YallKy oxnaxaaloT;

r) HaBecKy Npobbl NOMeLLa0T BCTEKNOYINepoAHyoYaLlky (Turens), npunusatoT oT 10 Ao 20 cM3a30THOA
kmcnoTtol. MNocne 3aBeplueHns 6YpPHOI peakumn NpUaMBarT KMCA0Tbl: 0T 10 40 20 cm3hTOPMCTOBOA0POAHON
KNCNOTbl U 5 CM3X/TOPHOI KUCNOTbI. 3aTemM pacTBOP HarpeBatoT 40 Pa3/IOKeHUss OCHOBHOW MacChbl HaBECKM
npo6bl M NPOAOIKAIOT HArpeBaHve 4,0 BblAe/TeHNS ryCTbIX NapoB X/I0PHON KNCNOTbI. YallKy Uam Turenb CHUMa-
t0T C M/IMTbI, 06MbIBAIOT CTEHKM BOAON M BHOBb HAarpeBatoT pacTBop, BbiNnapusas ero Aocyxa, He nepekanveas
ocafioK. Yallky oxnaxagaror.

Cyxoil 0cTaTtoK, MOMy4YeHHbIli MO OLHOMY W3 W3/IOXKEHHbIX Bbllle CNoco60B, OxnaxgaloT B nocyge,
B KOTOPOW NPOBOAWAN pasfioxeHne npobbl, npunveatoT 10 cM3 CONAHON KNCNOTbI, pa3baBneHHoN B COOTHO-
weHun 1:1, 10—20 cm3 BOAbl M HarpeBawT A0 PacTBOPEHUs cosieil. PacTBop oxnaxaawT U NEePEHOCAT B
MepHytlo Konby BMecTumocTbio 100 (250) cm3. Ecnu Heo6xoAumo, TO NPUAMBAOT COMSHYI0 KWCAOTY,
pa3baBiieHHyl0 B COOTHOWeEHMN 1:1, AnA co3gaHus ee KUCNOTHOCTM 5 % no o6bemy, A0NMBaOT BOAON O
MeTKN 1 nepemMeLLnBaloT.

Mpn Heo6xo04MMOCTM PacTBOP PUILTPYIOT B CYXOi CTakaH, oTbpackiBas nepsble nopuun unbtpara.

[onyckaeTca ucnonb3oBaHue Apyrux CnocoboB pasnoXeHus HaBecku, obecneuymBaloLinX MNOHOE
nepesefieHne aHanuTa B pacTeop.

Mpwy npucyTcTBUK B Npobe KNC/T0TO-HEPACTBOPUMBIX COEAVHEHUI Meau, LMHKa 1 CBUHLA HEpacTBOpW-
MbIA OCTATOK CM/1aBAAIOT CO CMECbI0 COAbl U Bypbl M NPUCOEANHSAOT K OCHOBHOMY PacTBopy.

8
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[na yero pacteop, NOJlyYeHHbIA NOCAe PacTBOPEHWS CyxOro octaTka B KACNOTe W Boge, puibTpyoT
yepes oauH U aBa unbTpa cpefHei nnoTHocT. Ocafok Ha hunbTpe NPOMbIBAKOT TPU WU YeTbipe pasa
CO/NSIHOW KUCNOTOW, pa3baBneHHol B cooTHOWweHUn 1:50, u ropsiyeli BoAol 40 UCUYE3HOBEHUS XENTON nim
rony6oii okpacku chunbTpa. PuabTP CocafKkoM NOMELL AT B NNATUHOBLIV TUreNb, 0301A10T, NPOKanBatoT Npu
Temnepartype oT 500 °C go 600 °C. Cyxoi ocTaToK CnaaB/sioT C 2T CMecu A48 CNiiaBfeHns Nnpy temneparype
0T 950 °C go 1000 °C fo nonyyeHns o4HOPOLHOrO nsasa B TeyeHne ot 5— 10 MuH. Iocne oxnaxaeHua Turenb
06MbIBaAlOT BOAONM M NnaB BbilleNayMBalT B OCHOBHOM pacTBOpe Mpu HarpeBaHuu. MonyyeHHbli pacTBop
(npn HeobxogumocTn) ynapusatoT 40 ob6bema 70 cm3, oxnaxgarT, nepennsalT B MEPHYIO KONOy BMeCTu-
MocTbio 100 (250) cm3(Tabnuua 4), fon1MBaoT BOAOW 40 METKM M NepemeLLvBatoT.

M3mepeHne BennunHbl abcopbuun LMHKa NPOBOASAT C UCNO/Ib30BaHWEM NPOrpaMMHOro obecneyeHus,
BXOAALLEro B KOMM/IEKT aTOMHO-a6cop6LMOHHOro cnekTpomeTpa. [118 3TOro BK/IYalT CNekTpoMeTp 1 ynpas-
NAOLWY0 NporpaMMy B COOTBETCTBUM C MHCTPYKLMEN N0 aKcnayaTaunm. AHannsmpyemble pacTBopbl pacnblis-
10T B NJaMeHn «BO3[yX — aueTu/ieH». BbINOMHAT He MeHee ABYX U3MepeHWui aHa/IMTUYecKoro curHana
LMHKa B KaXAOM pacTBope npu gAnHe BOJHbl 213,9 HM. AN pacyeta 6epyT cpegHeapudgmeTuyeckoe 3Ha-
YyeHue. Mpu cMeHe pacTBOPOB CUCTEMY pachbl/IEHWs MPOMbIBAIOT BOLOW A0 NOYYEHUS HYNEBOrO NokasaHus
npubopa. B cnyvae Heo6xoAMMOCTM AN YMeHblUeHMs 3HadyeHus abcopbuum gonyckaeTcs yMmeHbllaTb
ONTUYECKNIA NYTb Nlyya Yepes n3mMmepsemMyto 30Hy NOBOPOTOM FrOPesiku.

Mo HageHHOMyY 3HauyeHuo abcopbuuy aHann3Mpyemoro pactesopa 3a Bbl4eTOM abcopbuun pacTeopa
XO/I0CTOrO ONbITa HAXOAAT COAEpPXaHne LnHKa no rpafynpoBoYHoMy rpadvky. Ecnm KoHueHTpauus onpege-
NSeMOoro KOMMOHeHTa B aHanM3upyeMoM pacTBOpe MNpeBbillaeT ero KOHLEHTpauuio B pacTBopax Ans
NOCTPOEHNA rPafyMpoBOYHOro rpaduka (3HavyeHve abcopbummn aHanM3npyemoro pactTeopa Bbille abcopouum
nocnefHen Toukn rpaduka), NpoBoAAT pasbasneHne aHann3MpyeMmoro pacteopa. [11s aToro ankeoTy aHa-
Nn3npyemoro pacTteopa nomeliatwT B K06y BMecTMMOCTblo 100 cm3, NpuanBatoT COMSIHYO KUCAOTY, AN
c034aHuns ee KNCNoTHOCTK 5 % no o6bemy, A0/MBAOT BOAOW A0 METKMU 1 NepemMeLInBaloT.

[JonyckaeTcs wucnonb3oBatb AN M3MEPEHUS MacCOBON [AOMM LUMHKA MeToj OrpaHuumBaioLmnx
pacTBOPOB.

JlonyckaeTca ucnonb3oBaTb ANA atommsauuMm npobbl naama «nponaH — OyTaH — BO3A4yx», ecnu
pacxoxaeHusa Mexay napannenbHbiMy onpeesieHNs MY He NPEBbILIAOT 3HAYEHU, YKa3aHHbIX B Tabnnue 1.

5.5 0O6paboTka pe3ynbTaTtoB U3MepeHunii

5.5.1 O6paboTKy 1 XpaHeHVe pe3y/ibTaToB N3MepeHuii MaccoBOI KOHLEHTpaLun LMHKa B npobe npo-
BOAST C CMO/Ib30BAHMEM MPOrPaMMHOro obecneyeHns, BXOAALLLEr0 B KOMM/IEKT CNEKTPOMETpa.

5.5.2 Maccosyto fonto uuHka X. %. BblYUCASAIOT No hopmyne

X« CVI00 _cv €)

T 1000 T 10

rae C— maccoBas KOHUeHTpauua UuHKa, HajeHHas Mo rpagyvMpoBOYHOMY rpadhmky, C y4eToM 3HayeHus

X0/10CTOro onbITa, Mr/cmM3:

V— o6bem aHanu3npyemoro pactsopa, cmMm3
T — Macca HaBecku npooesl, T.
5.5.3 MaccoByto fonto UuHka X, (Mpu AoNosHUTETbHOM pa3basiieHnn). %, BbIYMCAAIOT No hopmyne
_cvv; 100 _ CW. (4)
1 mVj 1000 ~ mVt 10’

rae C— maccoBas KOHUEeHTpauus UuHKa, HaJeHHas no rpagyvMpoBOYHOMY rpadhmky, C yHeTOM 3HayYeHus
XO0/10CTOro 0onbITa, Mricm3;
V — 06bem aHann3MpyemMmoro pacTeopa, cM3;
V, — KOHEUYHbI 06bEM aHaIM3NPYEMOr0 pacTBopa, CM3;
V2 — 06beM asiMKBOThbI pacTBopa, CM3;
T — Macca HaBecku npoosl, T.

5.5.4 3a pe3ynbTaT U3MEPEHUI NpPUHUMAKT cpeaHeapudMeTMyeckoe 3HavyeHne AByX napasnenbHbIX
onpezesieHni Npu ycnoBmmn, YTo abColoTHas pasHOCTb MeXAy HUMW BYC/10BMAX MOBTOPSEMOCTY HE NpeBbILla-
eT 3HauyeHunin (Npy foBepuTenbHol BeposiTHOCcTU P = 0.95) npesena NoBTOPSIEMOCTM I, NPUBEAEHHbIX B Tab-
nvue 1
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Ecnn pacxoxpgeHve mexay HavbOoNblUMM W HaVMeHbLWWM pesynbTaTaMu napasnsesibHbiX onpe-
JeneHnini  npesbllaeT 3HauyeHWe npefena MNOBTOPSIEMOCTM, BbIMOHAT NpPoUeaypbl, U3N0XEHHbIE B
FOCT P UCO 5725-6 (nognyHkT 5.2.2.1).

555 PacxoxgeHns mexpgy pesynbTatamy U3MepeHwii, NosyyYeHHbIMU B ABYX fabopatopusax, He
JO/KHbI NPEeBbIWaTh 3HAYeHW Npeena BOCNPON3BOAMMOCTY, NPUBEAEHHbIX B Tabnuue 1. B aTom cnyyae 3a
OKOHYaTe bHbI pe3ynbTaT MOXeT ObITb NPUHATO UX cpeaHeapudMeTnyeckoe 3HadeHune. MNpu HeBbINOHEHUN
3TOro0 YCNOBMA MOTYT 6bITb UCMOJb30BaHbI NpoLeaypbl, U31oxeHHble B FTOCT P UCO 5725-6 (NyHKT 5.3.3).

5.6 [lonyckaeTcsi u3amepeHne maccoBoi fom uvHka no FOCT 33208 n FOCT 32221.
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TexHuuyeckve ycnosus

TY 4389-001-4330709—2008
TexHnyeckue ycnosus

TY 6-09-1509—78
TexHuuyeckve ycnosus

TY 264221-001-05015242—07
TexHun4yeckne ycnosus

TY 1916-027-27208846—01
TexHun4yeckne ycnosus

TY 6-09-2878—84
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