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FOCYLAPCTBEHHbLIN CTAHLAPT POCCUUCKOWN OELEPALUNU

MPEMUMKCbI
MeTogbl onpefeneHns MacCoBOM 40N MUKPO3/IEMEHTOB (MapraHLa, XKenesa, Meay, LUMHKa, KobaibTa)

Premixes. Methods for determination of total mass fraction of microelements
(manganese, iron, copper, zinc, cobalt)

Nata BBegeHuss 2001—07—01

1 ObnacTb NpUMeHeHUs

HacTosiwuidA cTaHAapT pacnpocTpaHAeTCs Ha NPEMMKCbl W yCTaHaBnMBaeT (DOTOMETPUYECKMIA U
aTOMHO0-a6COPOLMOHHbIA MeTOAbl OMpeAeneHnss MacCoBO [OAM MUKPO3/EMEHTOB (MapraHua, >kenesa,
Mean, LMHKa 1 KobasbTa)

2 HopmaTuBHbIe CCbINKK

B HacToALem cTaHAapTe UCMO0/b30BaHbl CChIIKW Ha CnegyloLme cTaHgapThl:

FOCT 12.1.007—76 CwucTema cTaHAapToB 6e30omacHOCTU Tpyfa. BpefdHoble BelecTBa. Knaccuduka-
ums n obume TpeboBaHMs 6€30MacHOCTH

FOCT 12.1.018—93 CwucTtema cTaHfapToB 6e3onacHocTu Tpyaa. [10XapoB3pbiBo6e30NacHOCTb CTa-
TUYecKoro anektpuyectea. Obwme TpeboBaHus

[OCT 12.1.019—79 CucTema cTaHAapToB 6e30nacHoOCTW Tpysa. dnekTpobe3onacHocTs. Ob6Lyme Tpe-
60BaHWS U HOMEHK/aTypa BUAOB 3aLiMThI

FOCT 61—75 Kucnota ykcycHas. TexHUYecKue ycnosums

FOCT 199—78 Hatpuii yKCyCHOKUCAbIA 3-BOAHbIN. TeXHUYECKUE YCI0BUS

FOCT 1277—75 Cepebpo a30THOKUCN0E. TeXHNUYECKME YCNOBMA

FOCT 1770—74 Mocyga mMepHas nabopaTopHas CTEKNAHHAA. LiMnuMHApbI, MeH3ypKuW, Konbbl, npo-
6vpkn. O6LMe TEXHUYECKME YCIOBUA

FOCT 3118—77 Kwucnota consHas. TexHU4Yeckue ycrosus

FOCT 3760—79 AMMMaK BOAHbINA. TEXHUYECKME YCNOBUSA

FOCT 4165—78 Megpb (I1) cepHokucnas 5-BofHas. TexHUYeCKue ycnoBus

FOCT 4204—77 KucnoTa cepHas. TeXHWYeCKMe YCroBumA

FOCT 4236—77 CsuHey (I1) a30THOKMCbINA. TeXHUYECKME YCOBUS

FOCT 4453—74 ¥Yronb aKTUBHbIA OCBETASAOWMNIA [PEBECHbIV MOPOLIKOO6Pa3HbIA. TexHuYeckue

CNoBUs

Y FOCT 4461—77 Kucnota a30THasA. TeXHUYECKMe YCNoBUA

FOCT 4462—78 Ko6anbT (I1) cepHOKMCAbIA 7-BOAHbIA. TeXHUYECKNEe YCnoBus

FOCT 5457—75 AugeTwieH pacTBOPEHHbI 1 ra3o06pasHblii TEXHUYECKUIA. TeXHUYECKNE YCOoBYS

1'OCT 6552—80 Kwucnota optoocgopHas. TexHUYeckue ycnoBus

FOCT 6709—72 Boga auctunaupoBaHHas. TeXHUYECKME YCI0BUA

FOCT 8864—71 Hatpusi N, N-gnatnngutuokap6amar 3-BOAHbIA. TeXHUYECKNe YCnoBus

FOCI" 9147—80 Mocypa v obopynosaHue nabopatopHble hapdopoBble. TeXHUYeCKre YCnoBus

FOCT 9264—71 AMMOHUIA NMMOHHOKUC/bIV TpeX3aMeLleHHbI. TeXHUYeCKne yCrioBus

1'0OCT 10929—76 Bogopopa nepokcui. TeXHU4Yeckue ycnosms

FOCT 12026—76 Bymara (hunbTpoBanbHas nabopaTopHas. TeXHUYeCKne YCroBus

FOCT 13496.0—80 Komb6ukopma, cbipbe. MeToabl 0T60pa nNpob

FOCT 14919—83 3neKTpOnnTbI, 3NEKTPOMANTKM W XKapoUHble 3NneKTpoLKadbl ObiToBble. ObLme
TEXHWUYeCcKue ycnosus

M3gaHve oguumanbHoe
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FOCT 20288—74 Yrnepog YeTblpexxA0pucTbIiA. TEXHUYECKNE YCNOBUS

FOCT 20478—75 AMMOHWIA HafCEPHOKMCIbINA. TeXHUYECKME YCNoBUS

FOCT 20490—75 Kanwuii MapraHL,0BOKUC/bIA. TEXHUYECKME YC0BUS

FOCT 22180—76 Kwucnota wasenesas. TeXHUYECKME YC0BUA

FOCT 22280—76 HaTpwii NUMOHHOKUCAbIA 5,5-BOAHbIA. TeXHWYECKMe YCI0BUS

FOCT 22867—77 AMMOHUIA a30THOKUC/bIA. TEXHUYECKME YCNOBUA

FOCT 24104—88* Becbl nabopaTopHble 06LLero HasHaydeHUs 1 obpasuoBble. ObLLNe TEXHUYECKMne
ycnosms

FOCT 24147—80 AMMWaK BOAHbI 0CO60/ YMCTOTLI. TEXHUYECKME YCTOBUS

FOCT 25336—82 [Mocyga n 06opyfoBaHue n1abopaTopHble CTEKNSHHbIE. TUMbl, OCHOBHbIE MapaMeT-
pbl ¥ pasmepsbl

FOCT 27068—86 Hatpwuii cepHOBaTUCTOKMCAbIA (HaTpusa Tuocynbdat) 5-BOAHbIA. TexHUuyeckue
ycnosua

FOCT 29169—91 (NCO 648—77) Mocyna nabopaTopHas cTeknsHHasA. MUNETKN ¢ OAHOW OTMETKOM

FOCT 29227—91 (NCO 835-1—81) [MMocynanabopatopHas cTeknsaHHas. MUNeTKN rpajynpoBaHHbIe.
YacTb I. Obwwme TpeboBaHWs

FOCT 29251—91 (NCO 385-1—84) MMocyaa nabopaTopHas cTeknsiHHas. BropeTku. YacTb |. Obume
Tpe6oBaHus

3 [dnanasoHbl U3MEpeHWn MaccOBOI [ONW 37IEMEHTA U XapaKTEPUCTUKMN MOrPeLLIHOCTH
N3MepeHnii

[nanasoHbl U3MepeHUli MaccoBOW 40NN 3NEMEHTA U 3HAYEHWUS BENUYUH XapaKTEPUCTUK NOTpeLLHoC-
TV nsmepeHuii npu P = 0.95 npuBeaeHsbl B Tabnnye 1

Ta6bnuua 1
TlavMeioHalvie 3MeMeHTa Avanason USMEpEHWiA MacCoBOi oW omogzigﬁsrgﬁxan%ifeﬁﬂgxg npn
MMWKPO3/ieMeHTa, T/T P- 095 %S
MapraHey, OT 50 go 5000 BK/tOM. +20
Cs. 5000 fo 10000 BKntou. +15
Xeneso Ot 250 po 500 BK/tOY. +24
Cs. 500 fo 10000 BktOY. +20
Meab OT1 60 go 300 BkntOu. +25
Cs. 300 go 2500 BK/tOM. +20
LInHkK Ot 125 o 500 BK/ItOY. +25
Cs. 500 fo 10000 BK/tOY. +20
KobanbT Ot 15 go 100 BK/KOY. +30
Cs. 100 fo 250 BK/ItOY. +25

4 TpeboBaHUs TEXHUKM GE30MACHOCTY

4.1 Tlpv BbINOMHEHWUW M3MEPEHNI HEOBX0AMMO CObNt0AaTL TpeboBaHUA TEXHWKM 6e30MacHoOCTN nNpy
pa6oTe C XvMuUyeckumu peaktuBamm no FOCT 12.1.007, Tpe6oBaHWs MOXapHoi 6e3omacHoOCTM Mo
FOCT 12.1.018 n anekTpobe3onacHOCTK Mpu paboTe ¢ anekTpoycTaHoBkamu no FOCT 12.1.019. a Takxke
Tpe6oBaHMs, U3/T0XKEHHbIE B TEXHWYECKO JOKYMEHTALMM Ha (hOTO3/1EKTPOKONOPUMETP M aTOMHO-abcop6-
LIMOHHBIV CNEKTPOdoTOMETP.

4.2 TlomelleHve, B KOTOPOM NPOBOAMTCS BbINOMHEHWE W3MEPEHWIA, JOMKHO ObiTb CHAGXEHO Npu-
TOYHO-BbITSXKHOV BEHTWUAALWeER. PaboTy He06X0AMMO NPOBOAUTL B BLITAXKHOM LUKady C MCNOMb30BaHNEM
PE3NHOBLIX MepyaTok.

4.3 TMpun paboTe ¢ ras3oBbIMU HannoHaMU HeO6X0AMMO pPyKOBOACTBOBaTbcA HUA, |1].

*C 1wons 2002 r. keeneii B peiicteue FOCT 24104—2001.
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5 MopgrotoBka Npod K WUCMbITAHUIO

51 Ot6op npo6 - no MOCT 13496.0.

5.2 3 npo6bl, NpefjHa3Ha4YeHHOl ANns UCMbITaHWs, NpeBapuTeNlbHO U3BNEKAKOT MeTaNN10Mann/Hyo
NpyMeCh.

5.2.1 W3BneyeHne MeTanIOMarHUTHOM NpUMecH

5.2.1.1 Matepuaibl

MarHut NocTosiHHbIA NOAKOBOOGPa3HbIA 13 cnnaBa Mapkn KOH134K24 no TOCT 17809 ¢ MarHmT-
HON MHAYKUWel He meHee 120 mT.

Jluct cTekna, nnekcurnasa wnum gepesa pasmepom 50 x 50 cm.

5.2.1.2 TopsigoK M3BNEYEHNS METan0OMarHUTHON Npumecn

M3 cpefHeid Npobbl NpeMuKca, NpeAHa3HauYeHHOM A1 UCMbITaHUSA, METOAOM KBAapTOBaHWS BbIAENAOT
okano 100 r npemMuKca U pacnpegenstoT TOHKUM cnoem (He 6onee 0.5 cM) Ha YMCTOI rNagkoli HemeTan-
NIMYECKOI NOBEPXHOCTU (Nyyllie BCEro Ha CTEK/e).

MeTannonpHMecb W3BMAEKAOT MyTeM MPOBEAEHNA MarHuTa B C/0e MpoAyKTa B [ABYX B3aUMHO
NepneHAVKYNAPHbIX HampaBfeHUAX TakuMMm 06pa3om, 4Tobbl BcA npoba Mokpbliack 6Gopo3gkamu 6Ges
NMPOMEXYTKOB.

MpuUTAHYTbIE K MarHWTY 4acTuubl yAansioT, Npoby TuiaTeNbHO NepeMeLLnBaloT, paspaBHMBAOT W
CHOBa TaKMM e 06pa3oM M3B/EKalT NPUMECh MarHATOM. 3Ty OMepaLMio MPOBOAAT HECKO/bKO pa3 Ao Tex
nop. MOKa Ha MalimTe He GyayT cobmpaTbCs YacTULbl METaIOMarHUTHOW MpUMECH.

6 doTomMeTpnyecKue MeToAbl ONpefeNieHnst MaccoBOl JOMN MUKPO3/IEMEHTOB
(mapraHua, »enesa, megu, LMHKa, KobanbTa)

6.1 MMpuroTosfieHMe UCMbITYEMOro pacTsopa

VcnbiTyemblii pacTBOpP Many4atoT Crnoco6oM CyXoro 030/leHMs Mpobbl U MepeBoda MUHepanbHbIX
3/IEMEHTOB B PacTBOP W/N MYTEM MOKPOro 030/1eHUA.

6.1.1 TpuroToBneHMe UCMbITYEMOro pacTBopa CnocoboM CyXoro 030/1eHUs

6.1.1.1 AnnapaTypa, matepuanbl U peakTuBbl

Becbl nabopaTopHble 2-ro Knacca TOYHOCTM C HamboNbLIMM npegenom B3sewwmBaHus 200 © no
FOCT 24104.

MnuTKa anekTpuyeckas € 3aKpbITON cnvpanbio 1 perynatopoM Harpesa no FOCT 14919,

Meub mydenbHas anekTpuyeckas, obecneumsatolas nogaepxaHve temnepatypbl oT 0 go 550 "C u
ot 0 go 900 *C ¢ norpewHocTbio +2 °C.

Manoukun cTeknsHHble naboparopHble AnnHoin 20 —25 cm no MOCT 25336.

Bymara thmnbTpoBanbHas nabopatopHasa no TOCT 12026.

Turnn thapgoposble no 1'OCT 9147.

CekyHgomep no HA, |2].

LLunnnbl gns tmrnei MydgensHble.

BopoHkn gns punbtpoBaHus B@d-1-56(75) XC no MTOCT 25336.

Kon6bl MepHble 1(2)-100-2 no FOCT 1770.

Munetkn 1(2.3)-1(2)-2-10(20) no MOCT 29251.

Kucnota asotHas no MOCT 4461.

Bogopoga nepokcug no FOCT 10929.

Kucnota consgHaa no NOCT 3118.

Boga auctunnvposaHHas no MFOCT 6709.

6.1.1.2 lpoBeseHMe 030/1EHNA N PACTBOPEHME 30/bl

B Turenb nomewarT HaBecKy npemukca maccoir 1,000 —2,000 r, Turenb ¢ nmpoboii CTaBAT Ha
3NEKTPUYECKYIO NAUTKY W HArpesatoT [0 MONHOro 00YrnvMBaHWA HaBECKW. 3aTeM TWUrefb MepeHoCcAT B
MyenbHYH nedb, NpeABapuTeNbHO LOBeAs B Hell Temnepatypy fo (525 + 25) "C, v BefyT npokanvBaHue
He MeHee 4 4 Mnpwn BbllLeyKa3aHHON TemrepaType A0 nasyyeHns 30/bl Ceporo LeTa.

Mocne oxnaxaeHns COAEPXKMMOe TUFS CMaunBaloT 2 CM' AUCTUNIMPOBAHHON BoAbl. Mpy Hanmumumn
HEO30/IMBLUMXCA YACTWL, YEPHOrO LBETA COAEPXWMOE TWUI/S MOACYLIMBAIOT Ha 3MEKTPUYECKON MANTKE,
CMauMBalOT HECKOMbKUMW KanismMmy KOHLEHTPUPOBAHHOM a30THOW KUCNOTbI U [LOMONHUTENIbHO 030N1510T B
MyenbHOW neyn B TedeHue | —2 u.

Mocne oxnaxfeHus B TUre/ib OCTOPOXKHO MO KanisgM BHOCAT 2 CM5 KOHLIEHTPUPOBAHHOMN CONAHOW
KUCNOTbI, NOMELLAIOT TUreflb Ha KUNALLYIO BOAAHYIO 6aHIO WK 3NEKTPOMIUTKY W YyNapuBatoT KUCNOTY [0

3
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B/TOXXHbIX COMeN. MpUNNBaOT B TUreNb 2CM' CONAHOM KUCMOTbI TOM )Ke KOHLEHTPaLMu, pacTBOPAIOT 0CafokK
npy HarpeBaHnn 1 GUALTPYIOT PaCTBOP B MEPHYIO KON6Y BMeCTUMOCTbIO 50 cM3

3TOT pacTBOp MCNOMb3YIOT ANA fanbHeliLero aHannsa (UCMbITyeMblii pacTBop).

6.1.2 TlpuroToBfieHNe UCMbITYEMOro pacTBopa Crnoco60M MOKPOro 030/1eHHSA

6.1.2.1 AnnapaTtypa, matepuansl N peakTusbl

Annaparypa, marepuanbl 1 peakTusbl, no 6.1.1.1 co cnegyowmmM AONOSTHEHNEM.

Kon6bl Kvenbgans MP-250-29/32 TC no TOCT 25336.

Kucnota cepHas no MOCT 4204.

Kwucnota xnopHaa no HA |3].

6.1.2.2 lposeaeHWe 030/1eHUA

Hasecky npemukca maccoin 2,000 —4,000 r nomelatoT B Konby Kbenbans u noovepesHo npunu-
BalOT a30THYHO, CEPHYIO U X/IOPHYHO KWUCOTbl B 06BbEMHOM COOTHOWweHUK 10:5:1 Tak, 4To6bl 030/15€eMas
HaBecka Oblna MOMHOCTbIO CMOYeHa kucnotamu. Konby Kbenbpans nomewiaroT Ha 3neKTponautky wu
HarpesatoT [0 MOMHOro 06ecuBeuMBaHNs, MepuoanMyeckn [06aBnAs asoTHYH KUCMOTY WAU MepoKCug
BOZ0PO/a, 3aTeM OX/IaXAA0T NP KOMHATHOW Temneparype.

Cogepxumoe Konbbl pasdasnaoT 20 cM' AUCTUANMPOBAHHOW BOAbl W, (QUALTPYS, MEpeHocAT B
MepHYyt0 Konby BmecTmocTbio 100 cm’. O6bem pacTBopa B Kobe fAOBOAAT A0 METKU AWUCTUINMPOBAHHOW
BOZON ¥ MepeMeLLnBaroT.

6.1.3 O[IHOBPEMEHHO MPOBOAAT KOHTPOMbHbLIA OMbIT, BKAKOYas BCe CTagum aHanusa no 6.1.1 wn
6.1.2, KPOMe B3ATWS HAaBECKWM UCMbITYeMOl Mpobbl.

6.2  OnpepeneHve mMaccoBoOi JoNM MapraHua

CyLLHOCTb MeTOfa 3aK/H0YaeTCA B OKUCMIEHUW MapraHua HafCepHOKUCbIM aMMOHWEM U (DOTOMET-
PUYECKOM M3MEpPEHMMN OMTUYECKON MAOTHOCTW NOJYYEHHOro pacTBopa.

6.2.1 AnnapaTypa, matepuansl N peakTuBbI

Becbl nabopaTopHble 2-ro Kiacca TOYHOCTU € HavbonbluMM npefenom B3sewwmBaHus 200 r n 3-ro
Knacca TOYHOCTM ¢ Hanbonbwum npefenom B3sewwmsaHua 500 r no TOCT 24104.

$0T03NEKTPOKONOPMMETP C Npejenamu N3MepeHunidi onTuyYeckon nnoTHoctn ot 0 go 1,3. oCHOB-
HOI NMOrpeLIHOCTbI0 M3MEPEeHNUn He 6onee 2,5 % 1 cBeToMNbTPaMK ANMHON BOAHbI A= (540 £ 25) HM,
K = (520 £ 25) HM, \ = (440 + 25) HM 1 cnekTPohOTOMETP A/ U3MEPEHNIA B BUAMMOI 06/1acTh CrekTpa.

baHa necuyaHas vnu anekTponautka no MOCT 14919.

Annapat gns BCTPAXMBaHWS XMAKOCTM Tuna ABY-1 nim aHanormyHbiXx Mapok, obecneyvsatoLynii
4acToTy BCTPAXMBaHWUS He MeHee 200 KonebaHWinl B MUHYTY.

LleHTputhyra HacTonbHas YacToTol BpateHms 6000 — 8000 06/MuH.

LinamHgpel 1(2,3,4)-100 no FOCT 1770.

CrakaHbl nabopaTopHble B(H)-1(2)-100(150) TXC no FOCT 25336.

BopoHkn B-36(56)-50(ct0) XC no MOCT 25336.

MuneTkn 1(2,3)-1(2)-2-1(2.5,10.25) no MOCT 29227 wnn 1(2)-2-1(2,5,10) no MOCT 29169.

Konbbl KH-1(2)-250-34TXC. KH-1(2)-50-16(22)TXC no NOCT 25336.

Kon6bl mepHble 1(2)-50(250.100())-2 no FOCT 1770.

Konbbl koHnyeckne KH-2-250-34TXC no FOCT 25336.

KanenbHuua 3IM-15, OXC no NOCT 25336.

Bymara unbTpoBanbHas no FOCT 12026 unu gpunbTpbl 06e330/1eHHbIE (KpacHas neHTa) no HA 4.

AMMOHUWIA HagcepHokmcnblil no FTOCT 20478.

Cepebpo aszoTHokucnoe no MOCT 1277, pacTBop mMaccoBoil aateid 1 %.

Kucnota asotHas no MOCT 4461.

Kucnota cepHas no TOCT 4204, pacTBop MaccoBoii goneii 5 %.

Kucnota optodoctopHas no TOCT 6552.

Kucnota wasenesas no NOCT 22180.

Bopgopogza nepokeung no FOCT 10929.

Kannit mapraHuoBokucablii no FOCT 20490.

Boga guctunnmposaHHasa no TOCT 6709.

MpumevaHuna

1 [lonyckaeTcs NPUMEHeHe ApYruX CPefCcTB U3MEPEHWA C METPONOrMYECKNMMN XapakTepucTkamMmm u 06opyao-
BaHWUSA C TEXHUYECKVMW XapaKTepUCTUKaMU, a TaKKe PeakT MBOB 1 MaTepuaioB HO Ka4eCTBY HE HUXKE BblLLeyKa3aHHbIX.

2 Bce pcaknlubl JOMKHbI 6bITb KBAMMMUKALMMN X.4. UK Y.4.8.

6.2.2 ToarotoBka K MUCMbITaHUIO
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6.2.2.1 TMpuroToBneHne pacTBOpa CEPHON KUCMOTbl MaccoBOW goneit 5 %

28,3 CM5KOHLEHTPUPOBAHHOM CEPHOI KMUCMOTbI CMELIMBAKOT ¢ 948 cM* ANCTUANNPOBAHHON BOSbI.

6.2.2.2 MpuroToBneHne pacTBOpPa MaccoBOW KOHUEHTpauun mapraduya 0,1 mr/cm3

MapraHLoBOKUCbIV Kanuii maccoli 0,288  pacTBOPSAIOT B HE6O/bLLOM KOMMYECTBE pacTBopa CepHO
KMCNOTbI MaccoBol goneii 5 % B mepHoli konbe BMecTMOCTbIO 1000 cM3. O6beM pacTBopa B Konbe [0BOAAT
AO METKM 3TUM XXe PacTBOPOM CEPHOW KWCNOTbI. TonyyeHHbI pacTBop obeclpeunBatoT foGaBneHrem
HECKO/IbKMX Kanesnb Mepekucn BOAOPOAa WU/ LLABEeBON KUCIOThbI U NepemMeLLnBaloT.

PacTBop XxpaHAT He 6oniee 3 Mec NpU KOMHATHOI TemmepaType.

6.2.2.3 TpuroTosfieHNe pPacTBOPOB CPaBHEHUA

B MepHble K0n6bl BMECTUMOCTLIO 50 CM' MOMELLAKT pacTBOP MacCOBOM KOHLEHTpauMu MapraHua
0,1 mr/cm3 B 06beEMax, YKa3aHHbIX B Tabnuue 2.

Tabnuuya 2
O6bem pacTBOpa MaccoBoi Macca mapraHua n 50 cm' pacTeopa
Homep KonGel KOHUeHTpauuu mapraHya 0.1 mr/cm3, cm1 CpaBHeHUsA, MKr
1 0 0
2 05 50
3 10 100
4 30 300
5 5.0 500
6 6.0 S
7 70 700

B kaxayto konby fo6asnsoT 20 cM' AUCTUNAMPOBAHHON BOAbI.

PacTBOpbI CpaBHEHWS TOTOBAT B IeHb MPOBEAEHWS WUCMbITAHUA.

6.2.2.4 TpWroToBneHMe pacTBOpa a30THOKMCAOro cepebpa mMaccoBoit gonein 1%

A30THoKUcnoe cepebpo Maccoir 1,0 r pacTBOpSAKOT B 99 CM' AUCTUANNPOBAHHOW BOAbI.

6.2.2.5 TMpuroTosneHne UcnbITyemoro pacrsopa no 6.1.1 nan 6.1.2

6.2.3 poBeaeHNe UCMbITaHWI

OpueHTVpYSCb Ha peLenTypy Mpemukca, 6epyT 06beM MCMbITYEMOro pacTBopa, cofepxalmii ot 50
[0 700 MKr mapraHua, NomeLLatT B CTEK/IAHHbIe CTakaHbl BMeCTUMOCTbI0 100 cmM3 1 BbiMapuBatoT LOCyXa
Ha necyaHoii 6aHe UM 3NEKTPOMNIUTKE C ac6ECTOBOW CETKOIA.

Cyxoil 0CTaTOK CMayMBalOT KanasgMy KOHLEHTPMPOBaHHbIX a30THOM, a 3aTemM CepHOW KKCAoT,
M30bITOK KOTOPbIX BbiMapuBaroT. O6paboTKy NOBTOPAIOT ABa pa3a. 3aTeM 0CTaTOK pacTBopsoT B 20 cm3
ropsyeit AUCTUANNPOBAHHOW BOAbI U NEPEHOCAT B MEPHYHO KOOy BMECTUMOCTLIO 50 cM*.

CTakaH Heckonbko pa3 06MbIBalOT HebGOMbLIMMU MOPLUAMU FOpsYeil LUCTUNNNPOBAHHOW BOAbI,
KOTOpPble TAKXe C/IMBAKOT B MEPHYHO KO/Oy.

B konb6bl C pacTBOpamMu CpaBHEHWS W MCMbITYEMbIM PacTBOPOM BHOCAT | cM' opTodocdopHoii
KMCNOTbI, 2 CM' pacTBOpa a30THOKMC/IOro cepebpa MaccoBoi pgoneid 1 % u 2,0 © HafCEPHOKUCNOro
aMMoHus. CoflepXXUMoe Konb HarpeearoT [0 KUMEHWUS U Npy MOSBJEHUN NepBOro My3sblpbka f06aBNsa0T
ele HafCepHOKUCbIE aMMOHWI Ha KOHYMKe ckanbnens. MocTe KMMNAYEHUS PacTBOPbl OXNXAAIOT A0
KOMHATHO TemnepaTypbl, AOBOAAT A0 METKM PacTBOPOM CEPHOM KMCNOTbl MaccoBOi goneid 5 % H
nepemMeLLnBatoT.

OnNTUYECKYHO NNOTHOCTbL PACTBOPOB U3MEPSIOT Ha (DOTO3NEKTPOKONIOPUMETPE OTHOCUTENIBHO MEPBOro
pacTBOpa CpaBHEHUS, He COAEPXKallero MapraHew, B KHOBeTax TO/LLMHOWA MpocBeyrnBaemoro cios 10 mm
npu anvHe BonHbl (540 £ 25) HM, NCMOb3YS COOTBETCTBYHLLMIA CBETOPUALTP, UM Ha CMEKTPO(OTOMETpE
npu AnnHe BOMIHbI 535 HM.

O[fHOBPEMEHHO NPOBOAAT KOHTPO/bHBIA OMbIT, UCKMIOYas B3STUE HABECKW MpeMuKca.

6.2.4 O6paboTKa 1 oopmaeHne pesynbTaToB Mo 6.7.

6.3 OnpegeneHne MaccoBOi 40N Xenesa

CyLWHOCTb MeTofa 3aK/o4aeTcs B U3MEPEHUN WHTEHCUMBHOCTU OKPAcKW pacTBopa KOMIMIEKCHOro
COefJMHeHWs Xene3a C CaIMLNIOBOKHCIbIM HaTPUeM.

6.3.1 Annapatypa, mMaTepuasbl U peakTusbl

Annapatypa, matepuanbl U peakTusbl No 6.2.1 cO CnefyroLwmm AONOIHEHNEM.

LnnmHgpel 1(2,3,4)-25 no TOCT 1770.

Konbbl mepHble 1(2)-5<kK0-2 no FOCT 1770.
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Hatpwuit canuumnosokucablid no FOCT 17623. pacTBOp MaccoBoW fonei 5 %.

AMMOHMI a30THOKKCAbIA No FTOCT 22867. pacTBOp MacCoBOW gonen 2 %.

KBacLbl ene3oaMmMoHuiiHble 12-BogHble no HA |5].

Kncnota ykcycHas no FOCT 61, pa3baBneHHas AUCTUAAMPOBaHHON Bogol 1.1

AmmMmnak BogHbIA no FOCT 3760. pa36aBfeHHbI AUCTUANMPOBaHHOK Bogoi 1:1.

Kucnota consiHas nmo TOCT 3118. pa3baBneHHas ANCTUNIMPOBaHHOM Bogoi 1:1.

6.3.2 TlofArotoBka K UCMbITaHUIO

6.3.2.1 [MpuroToBneHWe 3anacHoOro pacTeopa

12-BofHble Xene30aMMOHWIHbIE KBacLbl Maccoii 8.635 r pacTBopstoT B 100 cm3 pacTBopa X10pucTo-
BOAOPOAHOMK KncnoTbl (1:1) B MepHoIt konbe BMecTMOCTbIO 1000 cm3 f06aBNAOT 2 — 3 Karnn KOHLEHT-
PVPOBaHHOW a30THON KWCNOTbl, [OBOAAT [0 METKM [UCTWIIMPOBAHHOW BOJOA UM  TWaTeNlbHO
nepemeLLnBatoT.

PacTBop XpaHAT He 60nee OAHOrO rofa NpU KOMHATHOWM TemmnepaType. MaccoByH KOHLEHTpaLuio
)enesa B MPUroTOBNIEHHOM PacTBOPE OMNPeAensoT BeCOBbIM MeToAoM. [ns atoro 100 cM3NpuroToBAEHHOTO
pacTBopa NOMELLAoT B CTakaH BMECTUMOCTbIO 200 cM3, NpubaBftoT HECKO/bKO Kanenb KOHLEHTPUPOBaH-
HOIi @30THOW KMCNOTbI, HAarpeBatT MOYTW A0 KMNEeHWs. 3aTeM A1 OCaXKAEHNS Xenesa npnbasnsatoT pacTeop
ammuaka fo cnaboro 3anaxa. CTakaH C 0CaKoM TUAPOKCUAA >Kene3a HaKpbiBatOT 4acoBbIM CTEK/IOM,
HarpeBatoT eLe 30 MUH, Jat0T 0CafKy OCECTb 1 (PULTPYHOT FOPSYMIA pacTBOp Yepes 06e340NEHHBIR UIbLTP
C KpacHOW mnn 6enoit neHToM, cmBas CHavana npo3padHblii pacTBop. OcafoK HECKO/IbKO pa3 MPOMbIBaOT
rops4YMM pacTBOPOM a30THOKMCAOr0 aMMOHMSI MaccoBOW Aoneit 2 %, MoAWenoYeHHbIM HECKONbKUMU
KannaMum aMMuaka. 3aTeM 0CafoK MepeHocAT Ha (unbTp M 2—3 pasa NPOMbIBAKOT TEM XKE PacTBOPOM
a30THOKMCIOMO aMMOHUSA 1M 3—4 pa3a — ropayeli UCTUANMPOBAHHON BOLON. ®UMLTP C 0CALKOM MOMe-
LWaT BO B3BELUEHHbIA (haptopoBbIA TUreb, CTaBAT B XONOAHYHO My(eNbHYH Mnedb U, MOCTENeHHO
noBbIlwas Temnepatypy, nNpokanueatoT npu Temnepatype (850 + 50) *C 4O MOCTOSHHOM MaccChl.

MaccoByto KOHLEHTpaLMIO XKefiesa B 3aMacHOM pacTBope cfl, Mr/cM3, BbIUUCAAIOT No opmyne

_ InA0.6994 1)
C 100 1

roe TA— wmacca ocafgka rugpookucu xenesa (111), kr;
0.6994 — Koa(h(hMLMEHT nepecyeTa Macchl ocafika rugpookucun xenesa (I11) Ha maccy xenesa (111);
100 — o06beM 3anacHOro pacTeopa, B3fATLIN A4S aHanm3a, cM’.
6.3.2.2 MpuroTtoBneHne paboyero pacTBOpa Xesesa MaccoBoi KoHUeHTpaumu 0.1 mr/cm3
O6beM 3anmacHOro pacTBOpa XXenesa CM3, HeOOXOoAMMbIV ANS MPUroTOBNIEHWS TpebytoLlerocs
o6bema paboyero pacteopa MaccoBoi KoHUeHTpauuu 0,1 Mr/cM3, BbluMCNAOT Mo dopmyne

be . 2

*1

O6bem 3anacHOro pacrtsopa ¥sl, cM3 [0OBOAAT [0 06beMa Ky, CM’, pacTBOPOM CONISHOW KWUCMOTbI
1:1. PacTBOp XpaHAT Npy KOMHaTHOR TemnepaType He 6onee 3 Mec.

6.3.2.3 Tlpurotos/ieHMe pPacTBOPOB CpaBHEHUSA

B MepHble K0nbbl BMECTUMOCTbIO 50 CM3 MOMeLaroT pacTBOP MacCOBON KOHLEHTpauuun >enesa
0,1 mr/cm3 B 06beEMaX, yKa3aHHbIX B Tabauue 3.

Tabnuya 3
Homep KonGbl O6bembl pacTBOpa MaccoBoii Macca xenesa n 50 cm ' pacTBopa
KoHueHTpamumn xeneta 0.1 mr/cm'. cm' CpaBHeHUA, MKI
1 0 0
2 05 50
3 10 no
4 15 150
5 20 200
6 2.5 250
7 30 300
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PacTBOpbI CpaBHEHMS TOTOBAT B IeHb NMPOBEAEHUS WCTIbITaHUS.

6.3.2.4 TpuroToB/ieHMe pacTBOpa CaMLUIOBOKMCIONO HATPUS MaccoBOW goneit 5 %

CanuuunoBoKucAblli HaTpuili maccoit 50.0  pacTBopstoT B 950 cM' ANCTUANMPOBAHHON BOAbI.

6.3.2.5 lpuroTtoaneHne ncnbiTyeMoro pactsopa no 6.1.1 nam 6.1.2.

6.3.3 lposegeHWe UCMbITAHUA

OpUeHTVPYSACb Ha peLenTypy Npemukca, 6epyT 06beM MCMbITYEMOro pacTBopa, cofgepXawuii ot 50
4o 300 MKr >xenesa, B MepHyt Konby BmecTumocTbio 50 cM3 B Konbbl C pacTBopamy CpaBHEHUS U
UCMNbITYEMbIM PacTBOPOM Npu6asnaloT 20 ¢M' AUCTUANNPOBaHHON BoAbl. 10 cM3 pacTBopa CaiuLKUIoBO-
KUCMIOr0 HaTpusi MaccoBoi goneit 5 % u nepemelunsatoT. O6pasyeTcs 0cafok CBET/I0-pPO30BOr0 LBeTa. B
Kon6bl L06aBAAIOT MO KanasaM BOAHbLIA pacTBOp aMMumaka (1:1) 4o MONHOro pacTBOPEHUS OcafKa v nepexoja
OKpacku B XentosaTyto. [l06aBnsloT ewe 2—3 Kanau pacTsopa ammuaka W nepemewivsatoT. [anee
Npn6aBAoT MO KanasaM BOAHbIV PacTBOP YKCYCHOW KucnoTbl (1:1) 10 nepexofa OKPacku B KPacHbI LBeT,
nocne 4ero, NpUAMBAIOT ewle 5 cM3 3TOM e Kucnotbl. O6beM pacTBopa B Konbax JOBOAAT 4O METKU
AUCTUNNMPOBaHHON BOLOW U NepeMeLLMBaloT.

OnTUYecKyto NIOTHOCTL PAcTBOPOB M3MEPAIOT yvepe3 1Y OTHOCUTENbHO MEepBOro pacTsopa CpaBHe-
HWS, He COfePXKALLEero >xenesa, B KiOBeTax TOMLLMHOM NpocBeyrnBaeMoro cnosi 10 MM npu AAvHe BOJHBbI
(540 £ 25) HM, UCMONb3ys COOTBETCTBYIOLLMIA CBETOULTP, UM Ha CNEKTPOPOTOMETPE NPpY ANMHE BOJHbI
540 HM.

6.3.4 O6paboTKa 1 oopmaeHne pesynbLTaToB no 6.7.

6.4 OnpefeneHue MaccoBOW 40N Meau

CyLLHOCTb MeToda 3aKntovaeTcs B 06pa3oBaHNM OKpaLLeHHOro KOMMIEKCHOrO COeMHEHNS Meamn C
AN3TUNAUTMOKAP6aMaTOM, 3KCTPArMpoBaHMM ero YeTblPeXXIOPUCTbIM YIIEPOLOM U U3MEPEHUMN OMTUYEC-
KOW NNOTHOCTU MOMYYEHHOTO 3KCTPaKTa.

6.4.1 Annapatypa, mMatepuanbl U peakTuBbl

Annapatypa, mMatepuasnbl ¥ peakTuBbl No 6.2.1 co cnefyowmm JONOAHEHNEM.

Konbbl mepHbie 1(2)-5<K0-2 no FOCT 1770.

LUnnnngpsl 1(2)-KAOno FOCT 1770.

BopoHku fenutensHble BA-3-2000 XC n BA-1(2)-50 XC no TOCT 25336.

BropeTkun 1-1(2)-2-50-0,1 no FOCT 29251.

Mpobupkn ¢ nputepToin npobkoin M1-2-20(25)-14/23 XC no FOCT 1770.

CKNAHKN 13 TEMHOTO CTeK/a.

dunbTpbl 06€330NeHHbIe (6enas neHta) no HA |4].

AMMOHWI TMMOHHOKHNCAbIWA Tpex3a.MeLleHHbIi no 1'OCT 9264. pacTBop MaccoBoii fonein 10 %.

HaTpusa gustungmtHokapbamat no FOCT 8864.

Yrnepop YeTbipexxnopucTtbiii no FOCT 20288.

Kucnota consHas no FOCT 3118. pacTBop MOnsipHOA koHueHTpauun c(HC1) = 0.3 monb/gm3

CsuHel, a3oTHOKMCAbIA no MTOCT 4236.

Megb cepHokuncnaa 5-sogHad no MFOCT 4165.

6.4.2 TMogrotoBka K MUCMbITAaHUIO

6.4.2.1 MpuroToBneHne pacTBOpa CONMSHOW KWUCMOTbI  MOAAPHOW  KOHUeHTpauunm c(HC1) =
0,3 monb/gm3

26 cM3 KOHLEHTPMPOBAHHON COMAHOW KWCMOTbl CMELUMBAKOT B MEPHOA Konbe BMECTUMOCTbIO
1000 cM3c ANCTUNIMPOBAHHOI BOAON, JOBOAAT A0 METKW AUCTUNNMPOBAHHOM BOAOW U NepemeLLmnBatoT.

6.4.2.2 MpuroToeneHne pacTeopa AUITHAAUTUOKapOamaTa CBMHLA B YETLIPEXXIOPUCTOM Yriepose

Avatungntnokap6amat Hatpus maccoit 0.664 r nomeLlatoT B AeINTeNbHYI0 BOPOHKY BMECTUMOCTbIO
2000 cm', npunmsatoT 1000 M3 YeTbIPEXXNOPUCTOrO Yriepoa, npubasnstoT 0,486 r a30THOKMCIOrO CBUH-
ua, pacteopeHHoro B 100 cM3 AWCTUANMPOBAHHOW BOAbl, W BCTPAXMBAKOT B TedeHue 5 muH. Tlocne
pasgeneHus a3 HYKHWIA CNoM YeTbIPEXX/IOPUCTOrO Yrnepoja ¢ pacTBOPEHHbIM B HEM AUITUNTUANOKAP-
6amaTom CBUHLA (UALTPYIOT Yepe3 Cyxoi unbTp ¢ 6eNoil NEHTON B CyXYHO CKASHKY U3 TEMHOIO CTeKna.
PacTBOp XpaHsAT B X0N04UNbHUKe He 6onee 1 mec.

6.4.2.3 MpuroToBneHne pacTBOpPa MaccoBOW KOHLEHTpauum mean 1mr/cm3

HaBecky 5-BOAHOV CEpPHOKMCMOA Mean Maccoid 1,965 r pacTBOPSOT B AUCTUNMPOBAHHONM Bofe B
MepHoIt konbe BMecTMMocTbio 500 cm3. B konby fo6asnsoT 10cM' pacTBopa COMSHOM KUCNOTblI MONSIPHOM
KOHUeHTpauum 0,3 mMonb/aM3 1 06beM pacTBopa AOBOAAT 40 METKM AUCTUANMPOBaHHOW BoAol. PactBop
XpaHAT He 60nee OAHOrO rofa NPy KOMHaTHOW TemnepaType.

6.4.2.4 MpurotoBneHne paboyero pacTBopa MaccoBOi KOHLUeHTpaLuun mean 10 mkr/cm'

2,5 cm3pacTBOpa MaccoBOi KOHLEHTpaumMn Meau 1mr/cM3 moMeLLatoT B MepHYIO K06y BMeCTMMOC-

7
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Tbto 250 cmM3 1 06beM pacTBopa B KOnbe [OBOAAT 4O METKM PacTBOPOM COJIAAHOW KWCNOTbl MONSPHON
KOHUeHTpayuu 0,3 monb/gm3. PacTBop XpaHAT He 60/ee 1 Mec B XONOAWUNbHUKE.

6.4.2.5 TpuroToBfieHne pacTBOPOB CpaBHeEHUA

B pgenuTenbHble BOPOHKM BMECTUMOCTBIO 50 M3 momeluatoT paboyunii pacTBOP MacCOBOM KOHLIEHT-
pauym meam 10 Mkr/cm3 B 06beMax, yKasaHHbIX B Tabnuue 4. B KaX[oi [ennTenbHOW BOPOHKE 06beM
pacTBopa foBoAAT A0 15 CM‘ pacTBOPOM COSIHOW KWC/OThI MOMAPHOW KOHUeHTpauuu 0,3 monb/am'.

Tabnuuya 4

O6bem pacTBOPM MaccoBoi

Homep UennTenbHoOW BOPOHKM
KOHUeHTpauuu megmn 10 mkr/cm , cm

Macca Meau B pacTBOpe CpaBHEHUS, MKT

1 0 0
2 0.5 5
3 1.0 10
4 2.0 20
5 4.0 40
6 6,0 60

PacTBOpbI CpaBHEHWS TOTOBAT B IeHb NPOBEAEHNS WUCTbITAHUA.

6.4.2.6 TpuroToBfeHne pacTBOpa TPex3ameLleHHOro IMMOHHOKMUCIOTO aMMOHMA MaccoBOW fonei
10 %

HaBecKy Tpex3aMeLleHHOro IMMOHHOKMCION0 aMMOHUA Maccoii 100,0 r pacteopstoT B 900 cm3
AUCTUNNMPOBAHHOW BOfpbI.

[ns 04NCTKM NOTYHEHHOr 0 pacTBopa OT MEAV Ero NOMELLAIOT B A€NNTENbHYH0 BOPOHKY BMECTUMOCTbIO
2000 cm\ npunusatoT 10 —20 cM3 pacTBopa AM3ATUNAUTHOKap6amaTa CBMHLA B YETbIPEXX0PUCTOM Yr/ie-
poge (6.4.2.2). BCTPAXMBAKOT B TeUEHNE 2—3 MWUH W MOCAe pasfgeneHuns a3 0T6pachbiBalOT HUXKHUIA COIA.
lMpombliBaHWe pacTBOPOM AMITUNAUTHOKap6amaTta CBMHLA B YeTbIPEXX/IOPUCTOM Yr/iepofe NOBTOPAIOT A0
TeX MOp. MoKa HWXHAS (pasa CTaHeT 6GecuBeTHOI. 3aTeM OuMLLaeMblii pacTBOp OTMbIBAIOT OT CleAoB
anatunguTHokapbamaTa cBMHLUA, BCTpAXMBas ero ¢ 10 — 15 cM3 YeTbIpeXX/IOpMCTOro yrneposa n otépachl-
Baf OpraHnyeckyto (hasy. MpOMbIBKY MOBTOPSAIOT.

PacTBop XpaHsT B X0N0AW/bHUKe He 6onee 1 mec.

6.4.2.7 TpurotosfieHe MUCNbITyemMoro pactsopa no 6.1.1 nam 6.1.2.

6.4.3 [poBesaeHMe UCMbITaHNA

OpurieHTUPYACh Ha PeLIenTypy NPeMm1KCa U Macchl B3ATOM f/15 030/1eHWNS HABECKMN NMPeMUKCca, 0ToMparoT
06bEM MCNbITYEMOr0 pacTBopa, cogepxawmii 5—60 MKr mMeau, B fennTeNbHble BOPOHKM BMECTUMOCTbIO
50 cm3 O6beMbI pacTBOPOB A0BOAAT A0 15 CM' pacTBOPOM COMSIHOM KMCNOTbI MOMAPHOW KOHLEHTpaumm
0,3 monb/gM3.

B filennTenibHble BOPOHKM C pacTBOpamMu CPaBHEHUS U UCTbITYEMbIM PacTBOPOM MPUMBAOT Mo 5 cM3
pacTBopa TPex3ameLLeHHOr0 TMMOHHOKMCI0ro aMMOHMA MaccoBoin gonein 10 %, nepemeluvBatoT. Mpubas-
naoT 15¢M’ pacTBopa AuaTunanTHoKap6amara CBUHLA B YETLIPEXXIOPUCTOM Yriepofe, NPUroToBIEHHOIO
no 6.4.2.2. BCTPAXMBAKOT BOPOHKM B TeyeHne 2 MuH. llocne pasgeneHns a3 HUKHUIA Col YeTbIpexxo-
puUCTOro yrnepofa cnmBatT B NPOOUPKM C NpUTEPTLIMU MPoBKamm.

OnTUYecKyto NIOTHOCTb PacTBOPOB WM3MEPSIOT OTHOCWUTENIbHO MEpBOro pacTBopa CpPaBHEHWs, He
COAEepXKaLLlero Mep, B KtoBeTax TO/LWMHOM NPOCBeYMBaeMoro ciof 10 MM npu AnviHe BonHbI (440 +40) HMm,
UCMOMb3ys COOTBETCTBYIOLLMIA CBETO(MUALTP, Mau Ha CNEeKTPONOTOMETPE MPU ASIMHE BOSHbI 436 HM.

6.4.4 O6paboTKa 1 opopmIeHNE pesy/bTaToB Nno 6.7.

6.5 OnpegeneHre MaccoBoi AO/N LIMHKA

CyLLHOCTb METOAA 3aKNtoYaeTCs B 06pa3oBaHMM OKPALLEHHOTO KOMMIEKCHOTO COEANHEHUS LMHKA C
OUTWU30HOM. 3KCTPArmpoBaHWM €ro YeTbIPeXX/IOPUCTLIM YIIEPOAOM N (hOTOMETPUYECKOM U3MepeHUn
OMNTMYECKON NAOTHOCTU MOMYYEHHOro 3KCTpakTa 6e3 yganeHns mn3bbiTka AM3M30HA (MeTOh CMeLLaHHOoM
OKpackw).

6.5.1 Annapatypa, maTepuasbl, peakTuBbl

Annapatypa, mMatepuasibl ¥ peakTuBbl Mo 6.2.1 co creaytowmnm 4ONOHEHNEM.

BopoHku genutensHble B/-1-50(100) XC, B/A-3-250 XC n BA1-3-1000 no MTOCT 25336.

CKNAHKN 13 TEMHOTO CTeK/a.

Konbbl MepHble 2-100(500, 1000)-2 no FOCT 1770.

Lnnvnapel MepHble 1-10(25,100,250.500.1000) no FOCT 1770.
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BopoHkn nabopatopHbie B-36(56)-80 XC n B-150-230 XC no NOCT 25336.

Munetkn ¢ ogHoin oTmeTkol 1(1a,2,2a)-2-1(5.10) no FOCT 29169 n NMNeTKW rpajyvpoBaHHble
1(2.3.5)- 1(1a,2,2a)-2-1(5) no FOCT 29227.

Bropetkn 1-1(2)-2-100-0.2 no FOCT 29251.

CKnsiHKa ¢ npuwwangoBaHHON NPOBKONA.

®dunbTpbl 06€330/1eHHbIE (CMHAS, 6enas neHTa) no HA |4].

AnnapaT NeperoHHbIV CTEKNAHHbIA Ha Lndax.

bymara nHankatopHasa yHuBepcanbHasa ansa onpegeneHus pH 1—10.

Kucnota consHaa no FOCT 3118. pasbaBneHHas AucTUnaMpoBaHHoi Bogoli 1:1, 1:100 n 1:1000 no
o06bemy.

Hatpuii ykcycHokucnblii 3-BogHbliA no FTOCT 199.

Hatpwit cepHoBaTucTOKMCAbIA Mo TOCT 27068.

Yrnepog yetbipexxnopuctblii no FOCT 20288.

OunTtuson (gudenmntrokap6aszoH) N0 HOPMaTUBHOMY JOKYMEHTY.

LIMHK MeTanMyeckunini rpaHyMpoBaHHbIA N0 HOPMATUBHOMY [OKYMEHTY.

Kucnota ykcycHasa negsaHas no MOCT 61.

Yronb akTMBMpOoBaHHbIA no TOCT 4453.

Ammunak BogHblii no FOCT 24147, oc.u. nam Ho TOCT 3760 pacteop maccosoit gonein 10 %.

MeTunoBbIil 0paHXeBbIi —uHAMKaTop No HA, |6J. pactBop maccosoii foneid 0.01 %.

6.5.2 T[loarotoBka K UCMbITaHUIO

6.5.2.1 OuucTKa 06e3301eHHbIX (IUALTPOB OT 3arps3HEHNs LMHKOM

®unbTPbl, BNOXEHHbIE B BOPOHKMW, ABaXAbI 3aM0MHAT COMSHON KUCNOTON, pa3baBneHHoOW AMCTUN-
nupoBaHHOM Bogoi 1:100, NPOMbIBAIOT HEOONLLUMMMW MOPLMAMU ANCTUINIMPOBAHHON BOAbl [0 HEATPasb-
HOVM peakumn Mo yHWBepcasbHON WHAWMKATOPHOM Gymare v BbICYLUMBAIOT Ha BO3AYXe WU B CYLUWU/IbHOM
Wwkagy npu TemnepaType He 6onee 95 "C.

6.5.2.2 OnpegeneHve NpPUrofHOCTW YeTbIPEXXIOPUCTONO Yrepoja Ans aHanav3a u ero o4ncTka (mpu
HeobxoaMmMocTI)

MpUrogHoOCTb peakTWBa ANs aHann3a NPOBEPSIOT CrefyoLwmnM 06pa3oM: HaBeCKy AWTKU30HA Maccoii
npumepHo 0,001 r pacteopsatoT B 100 CM' YETLIPEXXNOPMCTONO Yriepoja 1 OCTaBAAKOT B 3aKPbITOM CKNSIHKE
Ha CyTKM B TeMHOTe npu Temnepatype (5 — 10) ’C. Ecnu okpacka pacTBopa AUTM30Ha OCTaeTca Usympya-
HO-3€/1EHOM. YeTbIPeXX/IOPUCTBIV YINepos NPUrogeH Ang aHanusa. bnegHo-3eneHas WM xentas oKpacka
pacTBOpa yKa3blBaeT Ha MPUCYTCTBME B YETLIPEXX/IOPUCTOM Yriepode NpuMeceid, pasnararoLimx AuTn3on.
B 3TOM cnyyae YeTbIPeXXIOPUCTbINA Yriepos Heo6Xo4uMo OUUCTUTL Credytowym obpasom: 500 cM3 yeTbl-
PexXX/I0pMUCTOro yrnepoga MOMELLaT B CKNAHKY C NpULLANGOBaHHOM Npobkoli BMecTMocTbio 1000 cm3
[06aBnAT W) r akTUBMPOBAHHOIO YI/15, BCTPAXMBAIOT B TeYeHNE 5 MUH 1 UALTPYIOT Yepe3 ByMaXKHbIN
tunbTp. O6paboTKy MOBTOPSAKOT C HOBOW MOPLUUEN aKTMBMPOBAHHOMO YI/s. 3aTeM YeTblPexX/IOPUCTbIN
Yrnepos, NeperoHAT B CTEKNAHHOM MeperoHHOM arnaparte, cobpaHHOM Ha Lmdax.

6.5.2.3 TpnroTtoBneHne pacTBOpa MacCOBOW KOHLEHTpauun unHka 1mr/cm3

HaBecKy rpaHynMpoBaHHOro LmHka Maccoii 1,000 r pacTBOpSIOT B 7 CM3 CONAHON KUCNOTbI, pa3bas-
NEHHOW AMCTUANMPOBAHHOW Bogoli 1:1. B MepHOi Konbe BmecTMMOCTbiO 1000 cm3 U A0BOAAT 06beM
pacTBopa B Konbe [0 METKW LVUCTW/INMPOBAHHOW BOAOI, NepeMeLLVBalOT M XPaHAT B CKNsSHKe He 6onee
O/IHOTO roja Npyu KOMHATHOI TemmepaType.

6.5.2.4 TpWroToBneHne pacTBOpa MacCOBOI KOHLUEeHTpauun umnHka 100 mkr/cm3

B mepHyto konby BmecTMocTbio 100 cmM3nuneTkoi nomewwatroT 10 cM3pacTBOpa MacCoOBO KOHLIEHT-
pauumn LuHKa | Mr/cm3, JoBOAAT 4O METKM COMSIHOW KUCNOTOW, pa3baBneHHOW ANCTUANMPOBAHHO BOAOI
1:1000, n nepemelumnBatoT. PacTBop xpaHAT He 6osiee 3 Mec Mpu KOMHATHOW Temmeparype.

6.5.2.5 MpuroToBneHne paboyero pacTBopa MaccoBOW KOHLEHTpauMn unHKa 1 MKr/cm3

B mepHyto Konby BmectumocTbio 100 cM3 nMneTKov nomelwatoT 1cm3pacTBOpa MacCOBOW KOHLEHT-
paumn umHka 100 MKr/cM3. JOBOASAT A0 METKM COMSIHOW KUCNOTOW, pa3baBfieHHON AWCTWANUPOBAHHONA
Bogoi 1:1000. 1 nepemelLnBalOT. PacTBOp rOTOBAT B IeHb MPOBEAEHUS UCMbITAHNS.

6.5.2.6 lNpurotosneHne 3anacHOro pacTeopa AUTU30Ha

HaBecky antn3oHa maccoli 0,100 r nomellatoT B AeNUTE/IbHYIO BOPOHKY BMECTMMOCTbIO 250 cm3,
npunuaatoT 150 M3 4eTLIPEXXTOPUCTOrO Yr/iepoAa U SHEPTUYHO BCTPAXMBAIOT B TeyeHne 10 muH. PacTtnop
(hUNbTPYIOT Yepes 6YMaXkHbIli (hUNbTP C CUHER NeHTON, OYNLLEHHbIA OT 3arpA3HEHWs LMHKOM Mo 6.5.2.1,
B MepHyt0 Konby BmecTtumocTbio 500 cm3. [oBoadT 06beM pacTBopa A0 METKW YeTbIPpeXXIopUCTbIM
YrNepoAoM ¥ NepemeLLnBatoT. PacTBOP XPaHAT B CKISHKE M3 TEMHOrO CTekfa C MpuTepToli NPobKoi npu
TemnepaType He Bbiwe (5 — 10) ‘C He 6onee 1 mec.

6.5.2.7 MpurotogaeHne paboyero pacTBopa AUTU30HA MOMSIPHON KOHUeHTpauuu 50 MkM/am3
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Pabounin pacTBOp AMTM30Na rOTOBAT Nepef, ynoTpebneHnem u3 3anacHoro pacrsopa. O6bem 3anac-
HOro pacTBopa AHTH30Ha YX, cMm3, TpebyloLmiics s NpUroToBieHns HeobxoaMmoro obbema paboyero
pactBopa. Klp, cM3 BbIYMCAAIOT N0 hopMyne

50 v (3)

roe 50 — Tpebyemas MonsipHas KOHLUeHTpauus AUTU30Ha, MKM/gm3

cX.— MONAPHAasA KOHLeHTpauuWs 3anacHoro pactsopa AMTu3oHa. MKM/gm3.

O6bem 3anacHoro pactsopa VXI, CM3, f0BOAAT A0 06beMa P,p. CM3, YeTbIPEXXIOPUCTLIM YT IEPOLOM.

MpeaBapyTeNbLHO ONPESEnsoT MOMAPHYIO KOHLEHTPaLMIO [UTHU30HA B 3aMacHOM pacTBOpe. ATA 3TOro
| cM33anacHoro pactsopa NOMELLAIOT B CyXyH MepHYHO Konby BMECTUMOCTbIO 50 CM3 0IMBAIOT 0 METKM
YETbIPEXX/OPUCTBIM  YINIEPOAOM W TEpeMeLLMBAtOT. MI3MepAOT ONTWUYECKYID MIOTHOCTb MOJYYEHHOro
pacTBopa OTHOCWUTE/IbHO YeTbIPEXX/IOPUCTOrO Yrnepofa B KIOBETE TOJLMHON MOrnoLaloLero CBeT cnos
10 MM npu anivHe BOMHbI 620 HM Ha CrNeKTPOPOTOMETpe. PaccuMTbiBalOT MOJISPHYIO KOHLEHTpaLuio
OUTW30HA B 3aMmacHOM pacTBope MK.M/gm\ o dopmyne

50 10* )
Cj* 36300 |

rge [, — onTuyeckas atoTHOCTb pa3baBfeHHOro pacTBopa AUTWU30Ha,;
50 — o06bem pa3baBneHHOro pacTeopa AUTU30HA. CM3
104 — Ko3hhMuMeHT NepeBofa Mosieli B MUKPOMOSK;
36300 — KO3(h(pUUNEHT MONAPHOW 3KCTUHKLUUW ANTU30HA. AM-YMONbCM;
1— o06bem 3amacHOro pacTsopa AWTU30HA. B3ATbIV 415 pa3baBneHus, cM3

6.5.2.S MpuroToBneHne aueTaTHOro 6ydepHoro pacteopa ¢ pH 5

HaBecKy YKCYCHOKWCNOro HaTpus Maccoi 272.0 r pacTBOpSAOT B NpuMepHO 500 CM3ANCTUNNMPOBAH-
HOW BOAbI, NpnbaBnaldT 58 cm! nefsHON YKCYCHOM KWCNOTbI, A0BOAAT 06bem pacTBopa A0 1000 cm3
AUCTWUNNMPOBaHHON BOAOW M nepemeLLnBaloT.

MonyyeHHbIVi pacTBOP OYMLLAOT OT NMPUMECU LMHKa pacTBOPOM AMTMU30Ha. [na 3Toro OydepHblii
pacTsop MoMeLLatoT B AeNUTe/IbHYI0 BOPOHKY BMecTUMOCTb0 1000 cm3 npuamsaroT 5 —7 cm3 3anacHoro
pacTBopa fMTWU30Ha, SHEPTMYHO BCTPAXMBAKOT B TEUEHWME 3 MUH W Mocne pasfeneHns a3 otbpackiBatoT
HVDKHWIA cnoid. Onepauuio NoBTOPAIOT L0 Tex Mop, MOKa ANTU30H He nepecTaHeT MEHSATb CBOKO MepBOHa-
YanbHYH OKpacky. 3aTem 0uMLLiaeMblii pacTBOP OTMbIBAIOT OT AMTU30HA, 3HEPTMYHO BCTPSAXMBas ero ¢ 5
— 7 cM3 YeTbIPEXX/IOPUCTOrO Yriepoda B TeueHe 3 MUH 1 0TOpackiBas OpraHMyeckyto asy. pombIBKY
MOBTOPAIOT [0 TeX NOp. MOKa YeTbIPeXXOPUCTLIA YINepos nepecTaHeT OKpaluMBaTbCA B 3eMeHbIN LBET.
PacTBOp UNbTPYIOT Yepe3 BYMaXKHbIV (ubTP ¢ 6enoii NEHTON, OUNLLEHHbIN OT 3arpA3HEHMS LLMHKOM 0
6.5.2.1, n xpaHaT npu Temnepatype 5 — 10 *C.

6.5.2.9 MpWroToBneHne pacTBOpa CEPHOBATUCTOKMCONO HaTPUs MaccoBoit foneid 25 %

HaBecky 5-BOIHOr0 CEPHOBATUCTOKHCOrO Hatpus Maccoit 50.0 r pactBopstoT B 150 cm3 guctunnm-
POBaHHO BOAbl M OYMLLAIOT OT NPMMECH LiMHKa PaCTBOPOM AMTMU30HA TaK XKe. KaK U aueTaTHbI 6ydepHbIi
pacTtsop no 6.5.2.8.

6.5.2.10 TNpuroToBneHMe MacKMPYHOLLEro pacTeopa

B geHb MpoBedeHMs aHanm3a CMeELUMBAROT aueTaTHbI OydepHblli pactBop (6.5.2.S) u pactBop
CEpHOBATUCTOKHCNOro HaTpua (6.5.2.9) B oTHOWweHUK 5:1 no o6bemy.

6.5.2.11 lNpuroToBieHne pacTBOPOB CPaBHeHUS

B genunTtensHble BOPOHKY BMecTMMOCTbH 50 — HO cm3 nomewsaoT paboumii pacTBOp MaccOBOWA
KOHLUEHTpauuy nuHka | mkr/cm3B 06bemax, ykasaHHbIX B Tabnuue 5.

Ta6bnuuya 5

" CPxem pacTBopa MaccoBsoi
Hovep fenvmerisHoi BOpoHKN KOHLJ'empauMpv? Wika 1MK/cM3 ov 1 Mecca LiMHKa B pacTBOpe CpaBHEHIA, MK

CURWN
ABRWNRO
AOPWNRO
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B kaxgoii fennTenbHOV BOPOHKe 06beM pacTBopa AOBOAAT A0 5 CM3 pacCTBOPOM CONSIHOM KUCNOThI,
pa3baBneHHON AUCTUNNNPOBaHHOW Bogoi 1:1000. Mcnonb3ytoT CBEXENPUToTOBNEHHbIE PACTBOPbI.

6.5.2.12 [lpuroToBfieHMe MCNbITYeMOro pactsopa no 6.1.1 wm 6.1.2.

6.5.3 TpoBefeHve UCnbITaHNA

OpUEHTUPYACH Ha peLenTypy NpeMuKca 1 B3ATYIO 19 030/1EHWUS HABECKY NPEMUKCa, pacTBOpPbI H0bl,
nony4eHHble no 6.1.1 nan 6.1.2, pa3daBnsOT AUCTUIIMPOBAHHOI BOAOW Tak, YTOObl MaccoBast KOHLLEHT-
paumsa UMHKa B HUX 6biia ot 0,2 4o 1MKr/cm3. Mpn MOKPOM CNoco6e 030/1eHMS K pacTBOPY 30/bl 406aBNSIOT

1—2 kannu pactBopa MeTU/I0BOr0 OPaHXeBoro M 13 6opeTkn pacTBOp aMMuaka [0 Nnepexofa OKpacku
pacTBopa B XenTyto. [Mpy cyxom cnocobe 0301eHWs B 3TON OMnepauun HeT Heo6X0AMMOCTH.

B penuTtenbHble BOPOHKM BMeCTUMOCTbIO 50 — 100 cm5 oT6mpatoT 5 cM3 UCNbITYeMOro pactsopa.
3aTem B fennTeNbHbIE BOPOHKM C pacTBOPaMM CPABHEHUA U UCTILITYEMbIM PacTBOPOM NpuauBsaroT no 10cm’
Mackupytowero pactsopa. CoAepXvMmoe BOPOHOK TLLATENIbHO MNepemMelunBatoT. Cnabas onanecueHuus
pacTBopa, 00YyC/10B/leHHas YaCTUYHBLIM Pa3fOXXEHNEM CEPHOBATUCTOKHCNOrO HATPWA, HE MeLLaeT aHau3y.
JobasnatoT n3 6ropeTky No 10 cm3 paboyero pactsopa AUTU30HA 1 BCTPAXMBAIOT BOPOHKYM B TeUeHne 1MuH.

Mocne pasgeneHns a3 OMNTUYECKYID MAOTHOCTb HWKHErO CfI0A YETbIPEXXNOPUCTOrO Yrnepoaa,
COflepXKalliero ANTU30HAT LMHKa U U3BbITOK CBOGOAHOMO AWTU30HA, M3MEPSIOT OTHOCUTENIbHO 3KCTpaKTa
13 NepBoro pacTBopa CPaBHEHUSA, B KOTOPbI He BHOCW/IN LIMHK, Ha OTO3/1EKTPOKONIOPUMETPE NPU f/InHe
BO/HbI (540 + 25) HM, MCNO/Mb3YA COOTBETCTBYHOLLMIA CBETO(UBLTP W KIOBETY TO/ILLMHOM NMPOCBEYMNBAEMOrO
cnos 10 MM, UNKU Ha CNeKTPO(OTOMETPE NPU ANNHE BOJSIHbI 538 HM.

6.5.4 O6paboTKa 1 oopmaeHne pesynbTaToB Mo 6.7.

6.6 OnpeneneHne MaccoBOi AonM kKobanbTa

CyLlHOCTb METOfa 3aK/I04aeTCs B NPOBEAEHNMN LIBETHOW peakummn ¢ HUTPO30-P-conbio 1 (hoTOMET-
PUYECKOM M3MEpPEHMMN OMTUYECKON MAOTHOCTW MOMYYEHHOr0 pacTBopa.

6.6.1 Annapartypa, MaTepuanbl U pPeakTuBbl

AnnapaTypa, matepuasbl N peakTVBbl Mo 6.2.1 co crefyrowWwym AOMOMHEHNEM.

BaHs BOAAHAA WM MANTKA 3N1eKTPUYECKas C PErynsaTopoM Harpesa.

CrakaHbl H-1-50 TXC no OCT 25336.

CTekna yacosble.

Konbbl MepHble 1(2)-50<100, 1000)-2 no FOCT 1770.

Mpobupkn ¢ nputepToin npobkoii M-2-10-14/23 XC no FOCT 1770.

LTatue Ans npobupok.

MuneTkn c opHol oTmeTkoi 1(1a,2,2a)-2-2(5.10) no FOCT 29169 u nNuUMeTKU rpagyvipoBaHHbIe
1(2,3,5)-1(1a,2,2a)-2-5 no FOCT 29227.

CKNsHKa 13 TEMHOrO CTeKna.

Kwucnota congHas no FOCT 3118, pasbaBneHHas AMCTUANMPOBaHHO Bogoi 1:100 mo o6bemy.

Kucnota a3otHad KoHueHTpupoBaHHas no MOCT 4461.

HHTpOo30-P-conb, u.

HaTpuii nUMOHHOKMCAbINA 5,5-BogHbIA no TOCT 22280. pacTBOp MaccoBoit fonein 20 %.

Hatpuii ykcycHokucnbii 3-BofgHblin no TOCT 199, pactBop mMaccoBoi foneid 40 %.

Kob6anbT (I1) cepHokucAbli 7-BofHbI no FTOCT 4462.

6.6.2 lNoAroToBka K UCMbITaHWIO

6.6.2.1 lpuroToBneHne pacTBopa MUTPO30-P-conn maccoBoit aoneit 0,1 %

HaBecky HMTP030-P-conH Maccoii 1,0 r pacTBOPSAIOT B AUCTUNINPOBAHHON BOAE B MEPHOI Konbe
BMeCTMMOCTbIO 1000 CM' 11 0BOAAT 06bEM pacTBopa o METKU AUCTUNNMPOBAHHON BOJON. PacTBOp XpaHAT
B CK/IAHKE U3 TEMHOrO CTek/a He 60/1ee 04HOM0 rofa NpU KOMHATHOM Temnepatype.

6.6.2.2 TNpuroTosfieHNe OKpaLUMBAIOLLEr0 pacTeopa

CmeLnBaloT pacTBOpbl TMMOHHOKWUCNIOrO HATpUA MaccoBoi paneii 20 %, YKCYCHOKMCNOro HaTpus
maccoBoii fonein 40 % v HUTPO30-P-conn maccoBoli goneid 0.1 % B oTHoweHun 1:1:1. PacTBOp roTOBAT B
JeHb MpoBefeHns aHanu3a.

6.6.2.3 TpuroToBneHne pacTBOpa MaccoBOW KOHLEHTpauun Kobanbta 1 mMr/cm’

HaBecky 7-BOfJHOTr0 CEpPHOKMCIOrO KobanbTa Maccoli 4,769 r pacTBOPSIOT B ANCTUNIMPOBAaHHOI Boge
B MepHOi1 Konbe BMeCTUMOCTbIO 1000 cM' 1 JOBOAAT 06BEM pPacTBOpa A0 METKW AUCTUNNIMPOBAHHOI BOJOW,
nepemeLLnBaLOT.

PacTBOp xpaHAT He 60niee OAHOr0 rofa NPy KOMHATHOW TemnepaType.

6.6.2.4 TlpuroToBneHne pacTBOpa MaccoBOW KOHLEHTpauuu kobanbta 100 mkr/cm3

B mepHyto Konby BMecTMOCTbi0 100 cM3nuneTKoi nomewwaroT 10cm' pacTBopa MacCoBOM KOHLEHT-
paumm Kobanbta 1 Mr/cM3, SOMMBAKOT 4O METKW COMSHON KUCNOTOW, pa3daBneHHON AUCTUANNPOBAHHOW
Bogoii 1:10, n nepemelLMBalOT. PacTBOp XpaHAT He 60/1ee 3 MeC MPU KOMHATHO TemnepaTtype.

1n
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6.6.2.5 TMpuroTosneHne paboyero pacTBOpa MaccoBO KOHLEHTpauun kobanbta 5 MKr/cm3

B mepHyto Konby BmectumocTbio 100 cM3 MMNeTKoV nomeluatoT 5 cM' pacTBOpa MaccoBOW KOHLEHT-
pauum KobanbTa 100 MKr/cM3 fONMBAOT O METKM CONSAHOW KMCNOTOM, pa3baBieHHoN ANCTUNMPOBaHHO
Bogoi 1:100. n nepemeLumBatoT. PacTBOp roTOBAT BAEHb NPOBEAEHUS aHanM3a.

6.6.2.6 MpuroToBneHne pacTBOPOB CPABHEHUA

B cTakaHbl BMeCTMMOCTbO 50 CM3 rpafyvpoBaHHOV NWNETKOR MOMeLlaT pacTBOp MacCOBON KOH-
LeHTpauun Kobanbta 5 MKr/cM3 B 06bemax, yKa3aHHbIX B Tabnuue 6.

O6beMbl pacTBOPOB B CTakaHax [0BOAAT 40 5 cM3 X/I0pUCTOBOAOPOLHOM KWUCMOTON, pa3baBneHHoOw
auctunnmposaHHoli Bogoin 1:100.

PacTBOpbI rOTOBAT B fleHb MPOBESEHUS UCMbITAHUA.

Tabnuua 6
O6bem pacTBOpPM MaccoBO» Macca kobanbTa u paonope cpaBHeHuA,
Homep cTakaHa

KOHUeHTpayunm ko6anbta 5 MKr/cm .cm MKF
1 0 0
2 1 5
3 2 K)
4 3 15
5 4 20

6.6.2.7. TpurotoBneHne mcnbiTyemMoro pactsopa no 6.1.1 namn 6.1.2.

6.6.3 TMpoBefeHVe UCMbITAHNA

OpvieHTUPYSACL Ha peLenTypy NpeMuKca W B3ATOW ANA 030/eHUS MacCbl HaBECKU MpemuKca, s
NCnbITaHMA O0TOMPaloT 06bEM MCMbITYEMOrO pacTBopa, cogepxawuii o1 5 4o 20 MKr KobanbTa.

McnbiTyeMblii pacTBOP NOMeELLAKT B CTaKaH BMeCTUMOCTbLIO 50 CM ' 1 BbINapmBaroT fOCYXa Ha BOLAHOM
6aHe wnu anekTponaMTKe. K CyXoMmy ocTaTKy npuauBaloT 5 cM3 COMAHOM KWCMOTbl, pa3baBneHHON
AncTunnmposaHHol Bogoi 1:100. 3aTeM B CTakaHbl C PacTBOPaMW CPaBHEHWUS W UCMbITYEMbIM PacTBOPOM
NpuAMBaloT 3 CM’ OKpALLMBAIOLLErO pacTBOpa, NepeMeLlnBatoT, HaAKPbIBAIOT YaCOBbIM CTEK/IOM U KUNATAT
Ha 3NeKTPNYECKOW NANTKE B TEUEHME 2 MUH WM HArPeBaloT Ha KMUNALell BOAAHO 6aHe BTeueHne 15 MUH.

Mocne 3TOro NpuANBaKOT MO 2 CM3 KOHLIEHTPUPOBAHHOM a30THOW KUCNOTbI M PacTBOPbI TLATE/IbHO
nepemeLunBatoT. ocne oxnaxaeHns 40 KOMHATHOW TemnepaTy pbl paCTBOPbI NEPEHOCAT B FpagynpoBaHHble
Npo6VpKK, JONMBAKOT ANCTUNIMPOBAHHON BoLoM A0 10 cmM3 1 nepemeLLMBalOT.

OnNTUYECKYHO MNOTHOCTb NOJMTYYEHHbIX PACTBOPOB U3MEPSIOT OTHOCMTE/ILHO MEPBOro pacTBopa Cpas-
HEHWS, He COAepXallero KobambT, Ha (POTO3NEKTPOKOMOPUMETPE MpU A/MHE BOHbI (520 + 25) HM,
NCrMOMb3ys COOTBETCTBYIOLNI CBETOMUNLTP W KIOBETY TOJLLMHOW MNOT/IOLAoLLero ceet cTos 10 Mm. um
Ha CMeKTPOhoTOMETPE NPU ANUHE BOMHbI 520 HM.

Ecnv 3HayeHne ONTUYECKON NAOTHOCTY UCMbITYEMOro pacTBOpa BbIXOAMT 32 Npeesibl rpasynpoBoy-
HOro rpaguka WM pacTBOp UMEET KpacHYH OKpacky, WCMbITaHWe MOBTOPAT, B3AB MeHbLUUA 06bem
pacTtsopa 30/bl.

6.6.4 O6paboTka v ohopmeHne pe3ynbTaToB no 6.7.

6.7 O6paboTKa 1 odopm/eHNE pe3ynbLTaToB

6.7.1 Tlo pe3ynbTataMm POTOMETPMPOBAHNS PAC/IIOPOB CPAaBHEHWSA CTPOAT rPajyvpOBOYHbINA rpadk,
rfe Ha ocv abCunce OTKAaAbIBAIOT 3HAYEHMS MacCbl MUKPO3NeMeHTa (MK B MOArOTOB/IEHHbIX K POTOMET-
pHpoBanuio 06beMax) B pacTBOpax CPaBHEHMWS, a Ha OCW OpAMHAT —MoKa3aTeNn ONTUYECKOW NNOTHOCTH
pacTBopoB.

"paflyMpoBKa NPOBOAMTCA KaX/blii pa3 Npy 3aMeHe MCMO/b3yeMblX PacTBOPOB PeakTUBOB.

6.7.2 MaccoBylo [0/ MWKPO3/ileMeHTa B UCMbITYeMOI nNpobe X. /T, BbIUNCASIOT Mo hopmyne

u (or, -/n,,) 10» (5)
YTl
roe Yl— o6bvem pactsopa 30/bl (MCNbITYEMOr0 pacTeopa), cM3;
n, — Mmacca MWUKpoanemMeHTa B 06beMe pacTBopa 30Mbl, B3ATOM A8 WCMbITAHUSA, HalLeHHas Mo
rpaflyvpoBOYHOMY rpadmKy, MKT;
T, — Macca MUKpO3/ieMeHTa B 06bemMe pacTBOpa KOHTPOJIbHOTO OMbiTa, B3ATOM A/ UCMbITAHWA,

HalifjleHHas MO rpPagyVpPOBOYHOMY FpadiuKy, MKT;
12
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K — o06bem pactBopa 30/bl, B3STbI A8 UCMLITAHUS, CM';
T — Macca HaBecCKu, T;
106 — K03 MUMEHTLI NepecyeTa rPaMMOB B TOHHbI M MUKPOrpaMMOB B FpaMMbl.

Ecnn pactBop 30nbl nepef aHanvM3oMm 6bin pa3baBneH, MOMyYeHHbI pe3ynbTaT YBENMYMBAKOT BO
CTONbKO pa3, BO CKOMbKO Bbln pa3baBneH MCXOAHbINA PacTBOP 30/bl.

Pe3ynbTaTbl BbIYMCAAIOT 40 TPETbEr0 AECATUYHOrO 3HaKa M OKPYINAST L0 BTOPOro AECATUYHOrO
3HaKa.

6.7.3 Mpw aHanu3e Kaxaol NPo6bl BbINOAHAOT ABa NapanebHbIX ONPeAeneHns, HaunHas co B3ATMS
HaBeCKM UCMbITYeMO Npobbl. Ecnn pacxoxaeHvie MeXxay pedynbTaTamy napaisienbHbIX OnpeseneHnin He
npesbIWaeT gonyctumoe (1, — 0,01 d X, rae Xx X, n X — pe3ynbTaT NepBoro v BTOPOro napannesbHbiX
onpeaeneHunii 1 nx cpefgHee apuMETNHECKOE, COOTBETCTBEHHO, TO CPeAHEeapUMMETNYECKOE NPUHMMAIOT
3a pesynbTar aHanm3a. B NpoTMBHOM cnyyae aHann3 NOBTOPSIOT.

3HaueHune d npuBeaeHo B Tabnuue 8.

Mo nonyyeHHOMY pe3ynbTaTy aHanM3a UM 3HAYeHW0 OTHOCMTE/bHOM norpewHocTn (Tabnuua 1)
paccunTbIBaOT abCOMOTHYHO NOrpewHocTs [ no dopmyne 4= 0.01 5 X

Pe3ynbTaT aHanmn3a npeacrasnsoT B Buae (X = 4) r/T npu P = 0,95.

7 ATOMHO0-a6COpPOUMOHHBIA METOZ OrMpeAeneHnss MaccoBOW [0MM MUKPO3/IEMEHTOB
(mapraHua, xenesa, meau, LMHKa, KobanbTa)

CyLHOCTb MeTOAa 3aKN0YaeTcsl B CPaBHEHUUN MNOT/OWEHNS PE30HAHCHOI0 M3/1yYeHNUs CBOGOAHbLIMM
aTomMamy MeTannoB (MWKPO3NEMEHTOB), 06pasyrOWMMNCA B MaMeHW Npy BBEJEHUWM B HEro pacTBOpOB
30M1bl UCNbITYEMOI NPOoBbl 1 PAaCTBOPOB CPABHEHWS C U3BECTHBIMW MACCOBbIMU KOHLEHTpaLMAMMW Onpese-
NAeMbIX MUKPO3/1EMEHTOB.

7.1 Annapatypa, matepuanbl U peaxkTuBbl

8OOC|'|eKTp0d)0T0M€Tp aTOMH0-abcop6LMOHHBIA, Tna C-115-M 1 co cnekTpanbHbIM AnanasoHom 190
- HM.

Mpobupkmn ¢ nputepTbiMn Npobkamu N-2-15(20)-0,2 XC no MOCT 1770.

EMKOCTM nonnstuneHosble BMeCTUMOCTbIO 1000 cm3

Lunuugpel otnveHble 1(3)-100(250) no FOCT 1770.

Kon6bl mepHble 1(2)-50(1(H0.1000)-2 no MOCT 1770.

MuneTtkn 1(2.3)-1(2)-2-1(2,5) no FOCT 29227.

BropeTkn 1- 1(2)-25-0,02(0.05, 1,0) no FOCT 29251.

Kucnota consHas no MOCT 3118.

LLIMHK MeTafIMYecKnin rpaHy/IMPOBaHHbIA N0 HOPMATUBHOMY AOKYMEHTY.

ALETWNEH PacTBOPEHHbIN TexHuyecknin no TOCT 5457 wam nponaH GbITOBOIA.

Kanwuii mapraHuoBokucablii no FTOCT 20490.

KBacubl enesoammoHuiiHble 12-sogHble no HA |5].

Kob6anbT (I1) cepHokmenblli 7-BogHbIn no TOCT 4462.

Megb cepHokucnaa 5-sogHas no FOCT 4165.

Boga guctunnuposaHHas uam gevioHnsmposaHHasa no FOCT 6709.

Bce peakTuBbl JOMKHbI ObITb KBATU(UKALUN X.4.

7.2 TloAroToBKa K WCMbITaHUIO

7.2.1 TpuroToBneHne pacTBOPOB MAacCOBO KOHLEHTpauMm MukpoanemeHToB 0.1 mr/cm3

7.2.1.1 TMpuroToBneHne pacTBOpPa MaccoBoi KOHLeHTpauun mapraHua 0,1 mr/cmM3no 6.2.2.2.

7.2.1.2 TpnroToBneHne pacTBOpa MacCcOBOI KOHLeHTpauum xenes3a 0,1 mr/cm3no 6.3.2.2.

7.2.1.3 TpuroToBaeHMe pacTBOpa MaccoBOl KOHUeHTpauum megm 0,1 mr/cm3

[0TOBAT pPacTBOP MaccoBOW KOHLeHTpauuu mean 1 mr/cm3no 6.4.2.3.

3atem 100 cmM3 MONYy4eHHOrO pacTBOpa MEPEHOCAT B MepHyl Konby BMecTUMOCTbi 1000 cm3 u
[0BOAAT 06BbEM pacTBopa A0 METKM AUCTUANMPOBAHHON BOAON.

7.2.1.4 TpuroToBneHMe pacTBOpPa MaccoBOM KOHLUEHTpaumMm uuHka 0,1 mr/cm3

PacTBOp MaccoBOW KOHLEHTpauum unHka 1 mr/cm’ rotoBsT no 6.5.2.3.

3atem 100 cM3 MOSTly4EHHOrO pacTBoOpa MEPeHOCAT B MEPHYH KOnby BMecTMmocTbio 1000 cM’ ©
[0BOAST 06bEM pacTBOpa 40 METKW AUCTUIIMPOBAHHON BOAOM.

7.2.1.5 TMpurotoBneHMe pacTBOpa MaccoBOl KOHLeHTpauum kobanbTa 0,1 mr/cm3

[OTOBAT pacTBOP MaccoBO KOHLEeHTpauun kobanbta 1mr/cm' no 6.6.2.3.
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3atem 100 cM’ NOTyYEHHOr0 pacTBOpa NepeHoCAT B MEPHYHO K06y BMecTUMOocTbio 1000 cM51 06beM
pacTBopa [JOBOAAT 4O METKW AUCTUNNMPOBAHHON BOLOA.

7.2.2 TlpurotoseHve pacTBOPOB CpaBHeHUS

B MepHble Konbbl BMeCTUMOCTbI0 100 cM1M3 610peTKM HanmBaroT pacTBOPbI MaCCOBOM KOHLeHTpauuu
MukpoanemeHtoB 0.1 mr/cm1B 06beMax, yKasaHHbIX B Tabnuue 7.

Tabnuuya 7
OGbeMM PacTBOPOB MacCOBOW KOHLEHTpauuu MaccOMa/T KoKl eHTpaUna MUKPOINEMEHTA B PacTBOpe
Howmep MukpoanemeHta 0,1 mr/icm %cm3 CpaBHeHUW, Mr/am*
KONGbI
mapranua  XOTKL VEIN ynHKa KobanbTa MapTaMu*  xenesa mean UMHKa KobanbTa

1 0 0 0 0 0 0 0 0 0 0
2 1 1 I 1 1 1 1 1 1
3 2 2 2 2 2 2 2 2
4 5 5 4 5 5 5 5 4
5 10 10 10 10 6 10 10 10 10 6
6 15 15 15 15 8 15 15 15 15 8

O6beMbl pacTBOPOB B Konbax A0BOASAT 40 METKU AUCTUANMPOBAHHOW tON0IA. PacTBOpbI CpaBHeHMS
UCNO/b3YHT B A€Hb MPUrOTOBNAEHUS

7.3 TpoBefeHve UCMbITaHNA

7.3.1 lpuroTtoBneHne ncnbITyemoro pactsopa no 6.1.1.

7.3.2 OnpegeneHne MaccoBO KOHLEHTpaLuyM MUKPO3NEMEHTOB B UCMLITYEMOM pacTBOpe

OnpejeneHvie MaccoBON KOHLEHTpaLMM MUKPO3/JEMEHTA B WUCMbITYEMOM pPacTBOpe MNPOBOAAT MO
CNefyowWwmnmM aHanMTUYECKUM NINHUAM, HM: MapraHua —279,5; xenesa —248.8; megn —324,8; nuHKa —
213,9; kobanbta —240,7.

[ns atomu3auuy “cnonb3yroT NnaMs aLeTuneH-so3ayx. 4na atoMmmsauumy Meay 1 LMHKa MOXeT 6bITb
MCNOMb30BaHO NAaMs NPOMaH-BO3AyX, a KO6&TbTa — NponaH-6yraH-Bo3ayXx.

MoaroTaBnMBalOT aTOMHO-a6coOpP6UMOHHBIN cnekTpothoTomeTp (JTIAC) Ana UCNbITaHUS B COOTBETCT-
BUW C WMHCTPYKUMel K Hemy. IMpu cTabunbHOM pexume pabotbl AAC B nnamsi BBOAAT NePBbIA pacTBop
CpaBHeHMs, He cofepXaluuii onpesensemMblii MUKPO3NEMEHT, 1 YCTaHaB/MBAKOT HAYalo OTCYeTa. 3aTem
BBOLAT B N/iams PacTBOP CPaBHEHWA MaKCUMa/IbHOM KOHLEHTpaLuyv MUKPO3NEMEHTA W YCTaHaBNMBAlOT
AvanasoH LWkanbl. CHOBa BBOAAT MepPBbI PacTBOP CPaBHEHUS U 3aTeM OCTa/lbHble PacTBOPbI CPaBHEHMS B
nopsiiKe BO3pacTaHMsA B HUX KOHLEHTpaLuM M1KpoanemeHTa. Mocne pacTBOPOB CPaBHEHUA B NaMs BBOLAT
UCMbITYEMbIE PAaCTBOPbI, BK/THOUas PacTBOP KOHTPOJIbHOIO OMbITa. 115 KOHTPOAS 3a CTabWbHOCTLIO paboThl
AAC uepes Kaxable [ecaTb U3MEPEHWiA B Nams BBOAAT NepBbIi 1 NOCNeLHWI pacTBOPbI CPpaBHEHNA. Ecnn
npu NpoBepke 06HaPY>XMBAKOTCA OTKMIOHEHWS NOKasaHuWii 6onee YeM Ha 5 % OTH.. KOPPEKTUPYIOT HACTPOIA-
Ky npubopa u nocnegHvie 10 UcnbITyeMblX paCTBOPOB aHaM3MPYHT CHOBA.

Ecnm nokasaHusi npubopa npu aHanuae pacTBopa 30/bl UCMbITYEMOV NMPO6bI NPeBbILAKT NOKa3aHWs
npnbopa Ans pacTBopa CPaBHEHMSI MaKCUMaslbHOM KOHLEHTpaLMm, TO pacTBOp 3afibl pa3baBnisftoT CONMSHON
KUCNOTOM, pasGaBneHHoN AUCTUANNPOBaHHOW Bogol 1:40. TMpu Takom ke pasbaBfieHun MOBTOPSIOT W
KOHTPOJIbHbIV ONbIT.

Mpn aHann3e Kaxpaoi Mpobbl BLIMOMAHAKT ABa MapaiieNlbHbIX ONpPeAesieHus, HauymHas co B3ATUSA
HaBEeCKW UCMbITyeMoli Npoobl.

7.4 O6paboTKa pe3ynsLTaToB

7.4.1 Tlo pesynbTatam ()OTOMETPUPOBAHNSA PACTBOPOB CPaBHEHWS CTPOAT rpafyMpOBOYHbLIA rpaduk,
roe Ha ocu abcumce OTKMNaAbiBalOT 3HAYEHWS MACCOBbIX KOHLEHTpauuii mMukpoanemeHta (Mr/gml) B
pacTBopax CpaBHEHMS, a Mo OCY OpAMHAT — COOTBETCTBYHOLLME UM MOKasaHWs npubopa.

7.4.2 MaccoByto 400 MUKPO3EMEHTA B UCMbITYeMOW nNpo6e X. /T, BbIMUCAAOT No dhopmyre

y_ K (C,-C,) o' (6)
T10510°

roe  — o6bem pacTBopa 30/bl, CM1;
14
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C, — MaccoBas KOHLEHTpauus MWKPO3/JeMeHTa B pacTBOPe 30/1bl, HailfjeHHas Mo rpagyvnpoBOYHO-
My rpaguky, mr/gm3
C,, — MaccoBas KOHLEHTpaLMs MUKPO3/ieMeHTa B PaCTBOPE KOHTPO/IbHOIO OMbITa, HalfeHHas Mo
rpagynpoBOYHOMY rpadnky, Mr/am3
T — Macca HaBecku, T;
106 — KO3(h(PULMEHT nepecyeTa rpaMmMoB B TOHHbI;
103 — KoathdhmymeHT nepecyeTa cM3 B AM3
10’ — Ko3aphnuMeHT nepecyeTa MUNINIPAMMOB B FpaMMbl.
Ecnn pactBop 30/bl nepef aHasv3om 6bin pasbasiieH, NOMYYeHHbIV pe3ynbTal YBeNU4MBaloT BO
CTONbKO pa3, BO CKOMbKO Bbln pa3basneH MCXOAHbIA PacTBOP 30/bl.
PesynbTaTbl BbIYUCASIOT A0 TPETHErO LECATUYHOrO 3HaKa W OKPYrAflT 4O BTOPOro [eCATUYHOro
3HaKa.
743 KOHTpO/b 32 CXOAMMOCTbIO Pe3yNbTaToB Napasi/ieNibHbIX ONpefeNneHnid, a Takke NpeacTasneHne
pe3ynbTaTtoB aHanm3a no 6.7.3.

8 KOHTpOo/b TOYHOCTU aHaM308

BHyTpeHHUIA onepaTuBHbIiA KOHTPONb (BOK) BK/IHOUAeT KOHTPO/Ib CXOAMMOCTM, BOCMPOU3BOAUMOCTU
1 TOYHOCTW pe3ynbTaToB aHann3os. [Mpw npesBbiweHnn HopMaTea BOK nNpoBOAAT NOBTOPHbLIE aHaNU3bI €
YIBOEHHO MacCoi BblGOPKM.

Mpy NOBTOPHOM MPEBbILEHUN YKa3aHHbIX HOPMATMBOB aHaiu3bl MPUOCTaHAB/IMBAIOT, BbIACHSOT
MNPUYNHBI, NpuBoAALLNe K HeYy[OBNETBOPUTENbHLIM pe3ynbTaTtaM, N YCTPaHAT UX.

8.1 CXo4MMOoCTb NapannenbHbIX ONpeAeneHnii KOHTPONUPYOT ANA KaXKAoi aHann3mpyemoli npoobi.
CX04MMOCTb pe3ynbTaToB ABYX NMapanieNibHbIX ONpefeneHnini NpUsHatoT YA0BETBOPUTENbHON, ecnn |A, —
—X2<0,01 d X, rge JT', JT, n JT—pe3ynbTaT NepBoro 1 BTOPOro napannefbHbIX ONpeaeneHnii n nx cpegHee
apn(MeTMYECKOE, COOTBETCTBEHHO. 3HayeHne d NpuBeaeHo B Tabnuue 8.

Tabnunya 8

3HayeHue HOpmaTuBa BHYTPEHHEro onepaTuBHoOO

. . KOHTpona. %
,D,I/IaHaMI/I HTMepcunn maccosoun

HaumeHoBaHune 3neMeHTa
JONU MUKpO3nemeHTa, r/T

CxoaumocTb [ n —2 Bacn[()gl;T_ro_,qmzmocm
MapraHeL, Ot 50 fo 5000 BK/tOY. 10 28
Cs. 5000 fo 10000 BK/tOY. 8 20
Xeneso Or 250 fo 500 BkntOY. 15 33
Cs. 500 go 10000 BK/ItOM. 10 28
Menb OT 60 go 300 BKAtOU. 15 35
Cs. 300 go 2500 BK/tOY. 10 28
LInHK Ot 125 fj0 500 BK/NHOY. 20 33
Cs. 500 go 10000 BKntOY. 20 28
KobanbT OT1 1540 100 BK/IHOY. 20 40
Cs. 100 fo 250 BK/IOY. 15 33
8.2 [ns koHTpons BOK BOCMPOM3BOAMMOCTM MCMOMb3ylOT paboune npobbl. Mpoby aenst Ha age

paBHble 4acTW W aHanM3MPYKOT B COOTBETCTBUWM C METOAOM, MO/y4as [Ba pesyfbTara aHanusa B pasHbIX
naboparopuax WAWM B OLHOW, MPUYEM B 3TOM Cflyyae MO BO3MOXHOCTM BapbUPYIOT YCMOBUS NPOBELEHNS
aHanu3a, T.e. MCNOMb3YIOT pa3Hble NPMOOPbLI UK aHaNM3bl BbINOMHAIOT B PasHble JHU, WY ABa PaxX4HYHbIX
aHannTuKa. Bocnpon3BoguMOCTb aHaNM30B NPU3HAKOT YAOBNETBOPUTENLHON, ecnu [T, —XA i 0.01 D X
roe Jk, X: u X —pe3ynbTaTbl aHann3a OA4HON U TOM ke Npobbl, NONyYeHHbIE NMPU PasHbIX YCNOBUAX WU B
pasHbix nabopaTopusx, U UX cpefHeapuMeTUYECKoe, COOTBETCTBEHHO, D —HOPMaTWB OMEepaTUBHOIO
KOHTpONsA Bocnpoussogumoctu (tabnuua 8). MeproanyHoCcTb nNposefeHns BOK BOCMPOM3BOAMMOCTM He
pexke 04HOro pasa B MecsLl, a TaKXKe Npu CMeHe PeakTVBOB, annaparypbl, NOCne CPaBHUTEIbHO ANUTENLHOTO
nepepsiBa B paboTe.
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8.3 [ns nposefeHns BOK TOYHOCTY MCNONL3YIOT FOCYAapCTBEHHbIE CTaHAAPTHbIE 06pasHbl. Hamme-
HOBaHWsA CTaH4APTHbIX 06pasLoB, aTTeCTOBAHHOE 3HAYeHWe MacCOBOW [ONM MWKPO3/IEMEHTOB, a TaKxke
MOrpeLLIHOCTM aTTecTaumMmn nNpuBogATcs B Tabnuue 9.

Tabnuua 9
NnecwoBaHuoe
HanmeHoKkaHuc 3Ha4yeHue MorpewHOCTH
HaumenoBaHue cTaHjapTHOro 06pa'r|n
3nemMeH ra copgepxaHusa arrecrauyum, r/t
anemeHTa JI5T. i/r

CO 3169—85 Kny6Hu kapTodens MapraHeL, 67 2
CO 3171—85 3epHO MieHnLbl 41 1
CO 3170—85 3nakoBas TpaBOCMECHb 108 2
CO 3169—85 Kny6Hu kapTodens XKeneso 56 3
CO 3171—85 3epHo neHuLbl 89 1
CO 3170—85 3nakoBas TpaBOCMECH 200 4
CO 3169—85 Kny6Hu kapTodens Megb 132 3
[CO 3171—85 3epHO nieHunLbl 48 0.1
CO 3170—85 3nakoBas TpaBOCMECh 2,3 0.4
CO 3169—85 KTty6HM KapTodens LinHk 23 1
[CO 3171—85 3epHO nweHunLbl 3 1
CO 3170—85 3nakoBas TpaBOCMECH K7} 1
CO 3169—85 Kny6Hu kapTotens KobanbT 0.1 0,02
[CO 3171-85 3epHO nieHnLbl 0.06 0,02
CO 3170—85 3nakoBas TpaBOCMECb 0.06 0.02

TOYHOCTb KOHTPO/IbHLIX M3MEPEHWIA NPU3HAOT Y0BNETBOPUTENLHON, ecnn [X—-TJ 11 0.01 5 Xal, rae
X Xn —pe3ynbTaTbl aHaNM3a CTaHAApPTHOro 06pasLa 1 ero aTTeCTOBaHHOE 3HaYeHWe, COOTBETCTBEHHO.

KOHTPO/b TOYHOCTM aHaIU30B MPOBOAAT MPU CMEHE PEaKTVUBOB W anmnapaTypbl, HO HE PEXe OAHOro
pasa B KBapTaJ.

8.4 Pesynbtathl BOK 3aHOCAT B cnewuyanbHbIi XypHan KOHTPONS.
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MPUNNOXEHWNE A
(cnpaBoyHoe)

Bubnuorpadgms

|1] MB 10-115—% MpaBuna ycTpoiicTBa N 6€30MacHOi 3KCnayaTaLuy cocyoB, paboTatoLmnx Noj aaTCHUCM
|2] TY 25-1819.0021—90 CekyHAOMepbl MexaHn4yeckue «Cnasa*
6-09-2878—73 KucnoTa xnopHas
6-09-1678—86 dunbTpbl 06e330/1eHHbIE (6enas, KpacHas, CUHASA NIeHTbI)
6-09-5359—8S AmMoHWii xenesa (111) cynbdar (1:1:2)-BofAHbIA (KBACHbI XeNe30aMMOHUIHbIE)
6-09-5171—84 MeTuNOBbIA OpPaHXeBbIA (MHAMKATOP)
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