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TOCYIAPCTBEHHBI 1 CTAHJAPT POCCUMCKON ®EJEPAIUMU

BEH3UHBbI
OnpenejieHHe MAPraHIa METOAOM aATOMHO-a0COPOIMMOHHON CIEKTPOCKONIHN

Gasolines.
Determination of manganese by method of atomic absorption spectroscopy

Jara Beenenna 2003—01—01

1 Hasznauenmne

1.1 Hacrosmuii cTaHIapT YCTAHABIMBAET METOM OIIpEeAeIeH NS OOIIErO COMEPKAHUSA MapraHia, Ipu-
CYTCTBYIOILIETO B BUIIE METWILHKIOIEHTAIUNEHIWITpUKapOooH Maprania (MMT) B nuana3oHe KOHIIEHT-
pamuit 0,25—30 mr Mn/mv?, B GeH3uHe.

1.2 BD1oT MeTOm HE MOXET OBITh MCIIOIB30BAaH I GEH3UHA, CONEPKALIETO IIPOILYKTHI TITYOOKOTO
xpekuHra (6pomHoe uuciao 6onee 20) [1].

1.3 Br1oT MeTom MCHBEITAHUA OBLT pa3paboTaH U ONIPOOOBaH CIIELUATBLHO UL olpenesieHus MMT B
OeH3MHe B YKa3aHHOM IMAIIa30He KOHIeHTpanuit. [IpyMeHeHIe MeToa K APYIM TIpeieIaM KOHIIEHTPALIMI
i onpenesenuss MMT B Apyrvx BemiecTBax WIM IUIA OIPeNeNIeHUS OPYIUX COSNMHEHMI MapraHia B
GeH31HE HE OBUIO OIPOOOBAHO.

1.4 TpeGoBaHUA TEXHUKU O€30IIACHOCTH M OXPAaHBI 3TOPOBBA, 4 TAKXKE PErJIAMEHTUPOBAHHEIE Orpa-
HUYEHUS IIeped MCITONIb30BaHeM METOIA YCTAHABIMBAET TI0IB30BATENb.

1.5 3mauenwusd, ycranosireHHbIe B emmANIIAX CU, aBIAI0TCA CTAaHIAPTHBIMMU.

2 HopmaTuBHbBIE CCHLIKH

2.1 IlepeyeHb HOPMATHUBHEIX JOKYMEHTOB HAa METONBI MCITHITAHUI, MCIIOIB3YEMBIX B HACTOSILEM
cTaHJapTe, NPEeICcTaBIeH B IIPUIJIOXKEHUHU A.

3 CymHocTh MeTOnA

O6paserr 6eH3HA 06paGaTHIBAIOT GPOMOM M Pa30aBIMIOT METIIM300yTIWIKETOHOM. KOHLIEHTpaLio
MapraHiia B o0pasie OIpeAeIsoT aTOMHO-a0COpOIIMOHHOMN CIIEKTPOMETPHUEI C UCIIONIB30BAHNEM alleTHIIe-
HO-BO3IYIIHOTO IJIAMEHU TIpM 279,5 HM M CTaHAAPTHBIX PACTBOPOB, IIPUTOTOBJIEHHBIX M3 CTAHIAPTHOTO
MapraHe-OpPraHNn4ICcCKOro COCANHCHNA.

4 3HayeHne M MPUMEHEHHe

HexoToprsie MapraHel-opraHUIeCKIe COeIMHEHNS AEUCTBYIOT IIPY BBEACHUM B OEH3MH KaK aHTUIe-
TOHALIMOHHBIE TIPUCATKU. DTOT METO UCIIBITAHUS TTO3BOJISIET OIPEAEIUTH KOHLIEHTPALIMIO TAKOTO BELIECTBA
B oOpasie GeH3uHa.

5 Amnaparypa

5.1 CrexrpomMeTp a0COPOLMOHHBIM ATOMHBIN ¢ BO3MOXHOCTBIO PACIIMPEHNS LIKAIBL, OCHALEHHBII

TPYOKOIM ¢ IIOJIBIM KaTOAOM IUIA KOHTPOJA abcopbivm MapraHia npu 279,5 HM, IIEIEBOH TOPeNKoit
TIpEABAPUTEIHFHOTO CMELIEHUS ¢ BPAIIalolIeCs TOIOBKON M PETYIIMPYEMBIM PACIIbUIATEIEM.

W3nanue opumansaoe
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5.2 AMITyJIBI CTEKJISTHHBIE BMECTUMOCTEIO 40 ¢M? ¢ HABMHUMBAIOIIUMCS KOJIIAYKOM C TIOJIMATIIEHO-
BOM OOJIMIIOBKOIA.

5.3 TIumerka IO3UPYIOIAS BMECTUMOCTBIO 1 M.

5.4 MuxpornureTka BMecTuMocTbio 100 Mxi1, Tumta Drmennopda Wi paBHOLIEHHASL.

5.5 ABTOMaTHYecKas IIMIIETKA, ¢ KPYITIOMOHHO GYThUIBIO M3 XEJITOrO CTEK/Ia BMECTUMOCTBIO 950 cM>
u o6BbeMoM Togaun 10 cm?, obecrieqnBaromas mogaqy 1mpo6s 1mo 9,0 cM? Wwin aHaIOTIYHAs, 06eCIIeYBaIO-
1IAs YCTAHOBJIEHHYIO TOUHOCTD OIIPEICICHMS.

6 PeakTuBnl

6.1 Yucrora peakTHBOB

Hcnoms3yroT peakTUBH KBaMGHKAIY X. 9. [Ipy oTCYTCTBMM APYIMX YKa3aHUIl 3TO O3HAYaeT, YTo
BCE DPEAKTUBLI COOTBETCTBYIOT TpeboBaHMAM crelmdurkanmii Komurera 110 aHAIUTHYECKUM peakTHBaM
AMEpHKAaHCKOTO XMMHYECKOTO 0OIecTBa. MOTYT OBITh WMCITOJIB30BAaHBI APYTHe PEeaKTUBBI NPH YCIOBUU
JIOCTATOYHO BBICOKOW CTEIIEHM YMCTOTHI I MCIIOb30BAHMA MX 06€3 CHYDKEHUS TOYHOCTH OIIpeneIeHs.

6.2 PacrBop Opoma

Bpowm, x. 4., BBOIAT B paBHBIA 06HEM YETHIPEXXJIOPUCTOrO YIJIEpOJa.

IIpumeuyanus

1 IlpemocrepexeHue. B qomonHeHne K APYIUM MPEIOCTEPEKCHUSIM OPOM MOXET BBI3BIBATh CHIbHBIE U 60JIE3-
HEHHBIE OXOTHW IIPHM KOHTAaKTe ¢ KOXci. IIpd IpUTOTOBICHHHM PacTBOpa HCOOXOMUMO HANETh 3AIIUTHBIE IMEPYATKH.
TIpuroroBreHue, XxpaHeHYE 1 UCIIONIB30BaHIE GpOMa CHelyeT IIPOBONTE B XOPOIIIO BEHTIIHPYEMOM BBITSKHOM IKady.

2 TIpenocrepexeHue. YeThIPEXXIIOPUCTHIN YIACPO SIBJSICTCS M3BECTHBIM KaHIIeporeHoM. Heo6XoanMo puHATh
COOTBETCTBYIOIIIE MEPBI GE€30IaCHOCTH M M306erarh JTI000r0 KOHTAKTa.

6.3 PacTBOp MapraHua cTaHAAPTHLIA KOHIEHTpauuy Mapranua 13,2; 26,42 u 39,63 mr Mn/mv>.

Pa36aBII0T CTAHIAPTHLINM pacTBOp MapraHua 264,2 mr Mn/mm> MeTWIM3006yTIUIKETOHOM, MTOJIB3YSICh
MEPHOM XMMUYECKOM TTOCYNOM IS TIOJyYeHUS CTAHAAPTHBIX PACTBOPOB MapraHla 3aJaHHbBIX KOHLIEHTPALIMIA.

6.4 PacTBOp MapraHia CTaHmapTHLIN KOHIeHTpauuu 264,2 Mr Mn/,z[M3.

PacTBOpSI0T COOTBETCTBYIOIEE KOJNMYECTBO CYIh()OHATA MapraHia B METWIN300YTWIKETOHE IS
TOJIy4EHUS CTAHAAPTHOTO PACTBOPA KOHIIEHTparyy 264,2 mr Mn/am3.

6.5 CyibtoHar Maprasua.

6.6 MeTwn3o6yTILIKETOH, X, Y.

IIpumedvaHus

1 ITpemoctepexeHue. MeTHIN300YTUIKETOH BOCIUIaMEHSIEM, TIapbl BPEIHBI U 310POBbBSL.

2 PactBopsl MMT B GenH3lHe XMMHUYeCKH HeCTAOMIIbHBI, €CIIH ITOJBEPraloTCs BO3ICIHCTBIIO cBeTa. Ecim obpasery
OeH3MHA TIOBEPTAETCS BO3NCHCTBHMIO CBETA N0 CTaOIWIM3AIMN BO BpeMs aHaIN3a, MOTYT OBITh ITOJIYICHBI HU3KWE U
HEYIIOPSMOYe HHBIE Pe3YBTATEL.

7 Ot0o0p npod

7.1 IIpoGwl GeH3MHA OTOMPAIOT B COOTBETCTBUM ¢ [1, 2].
7.2 TIpoGul GeH3UHa OTOMPAIOT HEMOCPEACTBEHHO B LIETBHOMETAUIMYECKUI COCYN M KAK MOXHO
CKOpee ITPOBOIAT aHAJIU3.

8 KaimOpoBka

8.1 IlpuroroBieHne paGoYHNX CTAHIAPTHBIX PACTBOPOB

ToroBaT Tpu pabGounx pacTBOpa, MUCIIONB3YA CTaHIAPTHBIE pacTBOpBI MapraHua 13,2; 26,42;
39,63 Mr Mn/mm? (6.3).

8.1.1 Ilomp3ysch MuxkpormiieTkoi, BBogar 100 M1 6pOMHOTrO pacTBOpPa B KaXIy10 U3 TPeX OTAEIbHBIX
CTeK/ISTHHBIX aMITy Ha 40 cv’.

8.1.2 BBomaT mueTkoit 1 cM® Kakmoro U3 Tpex cTaHAAPTHIX PACTBOPOB MAapraHLA HU3KOIl KOHIIEHT-
Al B KaXIYIO CTEKISTHHYIO aMITyTy. CMEIIMBAIOT ¢ pACTBOPOM OpoMa KPYrOBBIM BCTPSAXUBAHUEM aMITyIlL.

8.1.3 ABTOMaTHM4ecKoii TTMIIETKOM BBOIAT 9,0 cM® MEeTMIM306yTIIKETOHA B KAXKIYIO aMITyITy. XOPOIIO
TIepeMeIBaOT. DTOT PacTBOP AECATUKPATHOIO pa3daBieHNS CTAHIAPTHEIX PACTBOPOB MapraHila HU3KOM
KOHIIEHTPALIUY aHAJIOTUYeH KOHEYHOMY pa30aBIeHUIO IIPOOEHL.

8.2 IToaroroeka mpudopa

YcTaHaBnUBaOT pabourii peXyUM aTOMHOTO aGCOpOLIMOHHOTO CIIEKTPOMETPA B YCIOBUAX, PEKOMEH-
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JIOBaHHBIX M3rOTOBUTENIEM I KOHTPOJIS aGCcopOLMM MapraHua npu 279,5 HM € UCITOIb30BAHUEM BO3HYII-
HO-aLIETWJIEHOBOTO TUIAMEHM.

8.2.1 BBoasT MeTWIN300yTWIKETOH B Iutamda. I MmojydeHUs cjiaboro HECBETSIIErocs ILIaMEHU
PETYIUPYIOT CKOPOCTH ITOTOKOB 00pa3lia, aleTWIeHa U BO3AyXa.

8.2.2 BBomiT paGouMit CTAHAAPTHEIT pacTBOP MapraHia 39,63 Mr Mn/aM? ¥ OTMEYAIOT MHTEHCHB-
HOCTb IIOIJIONIeHUS. ECIM MHTEHCHBHOCTL TODJIOIIEHUSA IpeBbiiaeT 0,1 eMMHUIIBI, BpamialoT TOJIOBKY
TOpEJIKY, YTOOBI CHU3UTH MHTECHCUBHOCTD ITOTJIOIIeHUS TIPpUGIU3UTEIbHO 10 (0,1 euHuUIbI. YCTaHABIMBAIOT
Ipu6GOp HA HOJIb ¢ IIOMOIIBI0 METWIM300YTHIKETOHA. MCIIoNb30BaHNe HU3KOTO IIpeeia MHTEHCUBHOCTH
MIOIVIOIIEHUS IIOMOTAET B JOCTIKEHUM JIMHEITHOCTU rpadukKa.

8.2.3 Pacrarusalor mmkaiy 1pudopa TakuM o6pa3oM, YTOOH pabounii CTaHIAPTHBIN PacTBOP MapraH-
I1a KOHIeHTpaluy 39,63 Mr Mn/aM?® maBan oTK/IOHEHHe CaAMOIIMCLIA TIOYTH HA BCIO IIKAJIY.

8.2.4 Bmomar mmoouepeaHo TPU pabodux pacTBOpa, B KOTOPHIX METWIN300YTWIKETOH UCIIONB3YIOT KaK
XOJIOCTOM PAacTBOP. 3alIMCHIBAIOT MHTEHCUBHOCTD ITOIJIOMIEHUS U IIPOBEPAIOT STH JaHHEIC HAa TNHEHHOCTD.
B ciyuae HemuHEMHOCTM CHOBA CJIeTKa PETVIMPYIOT CKOPOCTh ITOTOKA IIPOOHI WM alleTWwiIeHa, WIM TO U
IPyToe, U IIOBTOPAIOT KATUOPOBKY 0 JOCTIDKEHUS JIMHEHHOI 3aBUCUMOCTH.

9 IlpoBeneHne HCHbITAHMS

9.1 B cTexiIsaHHYIO aMITy/ly ¢ IIOMOIIbI MUKponuneTku Beomat 100 Mk pactBopa 6poma.

9.2 Hobasrssor 1,0 cM® 1pobsl GeH3MHA, MOIB3YACh MUIETKOI BMecTMMOCThIo 1 cM?, M xoporo
[IepeMEILINBAIOT.

9.3 ABTOMAaTHYECKOI IIHMIIETKOI T06aBmoT 9,0 cM> MeTWIN306yTHIIKETOHA.

9.4 Bpomar paboure CTaHIAPTHBIE PACTBOPHI U MpoOy B IUIaMsA M 3alIMChIBAIOT MHTEHCUBHOCTD
TIOIVIOIIEHMS KaXIOTO.

IIpuMedanue — U3MePSIOT MHTEHCUBHOCTH MMOTIOLIEHUS paGOYUX PACTBOPOB U IIPOG HEMEUICHHO, TAK KaK
MHTEHCUBHOCTH IIOTJIOIICHHUS MOTYT CO BPEMEHEM MEHSITHCS.

10 OO6paboTKka pe3yabTaToOB

10.1 Crposar rpaduk 3aBUCUMOCTH MHTEHCUBHOCTH ITOIJIOILEHUS, IOJYYEHHOU IIpY BBEJEHUM pabo-
YMX CTAHJAPTHEBIX PACTBOPOB, OT KOHIIEHTPAIMK MapraHLia ¥ IIPOBOMAT Yepe3 TOYKU MPSIMYIO TUHUIO.

OTcunTHBAIOT 110 Tpad¥Ky KOHIIEHTPAINIIO MapraHLa, COOTBETCTBYIOIIYI0 UHTEHCMBHOCTY IOTJIONIE-
HIA IIpo0OBI O€H3MHA ¢ TOYHOCTHIO 10 0,2 Mr/CM3.

MoryT OBITh WCTIOIB30BAHBI JAPYIME IIPUEMBI CHATUSA IOKA3aHWIN IS pacyeTa, HAIpUMED IIpHEM
KanuOPOBKHY IIKAIKI 10 KOHIIEHTPAIIUW, €CITM OHU TOCTYIIHEL. IS TToTydeHus TUHEeITHOM KarnGpoBOYHOI
3aBHCUMOCTH JIOJDKEH OBITh MCTIONB30BAH OMAITA30H WHTEHCUBHOCTH TIOTJIONMIEHYS, YKAa3aHHBIM B 8.2.2.

11 TounocTh ¥ OTKJIOHEHHE

11.1 TownocTn

TouHOCTh MeTOMIA, OLPEAEIICHHAS] CTATUCTUIECKIM aHATI30M PE3Y/IbTATOB MEXIA00pATOPHBIX UCIIbI-
TaHMi, mpuBexena B 11.1.1 m 11.1.2.

11.1.1 TloBTOpseMocTb (CXOOUMOCTD)

Pacxoxaenre pe3ynbTaToB ABYX IOCIEAOBATEILHBIX UCIIBITAHUHN, ITOIYYEHHBIX OXHUM OIIEPaTOPOM
Ha OODHOM U TOM Xe IIpHbope B ITOCTOSHHBIX PabodrX YCIOBMAX HA MACHTUYHOM MCIIEITYEMOM MaTepHale
B TE€UECHUE IIUTEIHLHOTO BpeMeHM paboTHI IIPU HOPMATBLHOM U NPABIJIBHOM BBHIIONIHEHHM METOHA, MOXET
HpeBLICUTD BemunHy 0,42 Vx Mr/mm> TOIBKO B OJHOM CIy4ae U3 OBAJLATH (X — cpeHee apuMeTUIECKOe
HIBYX PE3YJIbTATOB).

11.1.2 BocrpousBogmMocTh

PacxoxaeHre ABYX eMMHNIHBIX Y HE3aBUCHMBIX PE3YJIbTATOB, MOJYIEHHBIX PA3HBIMH OIIEpaTOPaMH,
pabGoTalIIMMHU B pasHBIX JIAGOPATOPUSAX HA UACHTUIHOM HCIIBITYEMOM MaTepuale B TeUeHUE JUTHTEIhb-
HOTO BPEMEHM IIPM HOPMAIBHOM M IIPABIILHOM BEIIOJHEHUM METOMA, MOXET IIPEBBICUTH BEIMINHY
1,41Nx Mr/aM® ToimKo B OMHOM cilyyae M3 OBaUATH (X — cpeqHee aprdMeTHYecKoe 3HAUYEHWe ABYX
pe3yIbTaTOB).

11.2 OtknoHenne

OTKJIOHEHUE I IIPOIEAYPHI, M3JIOXKEHHON B 3TOM METOHE, HE MOXET OBITh OIPEAEIIEHO BBUIY
OTCYTCTBUS COOTBETCTBYIOIIETO CTAHAAPTHOTO 00pasIia.
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TMPUJIOXEHHE A
(pexoMeHyeMoe)

Hepeqenb HOPMATHBHBLIX JOKYMEHTOB HA METOAbl MCIBITAHNA, NPUMEHACMBIX B HACTOAIIEM CTaHIApTe

[1] ACTM I 1159—98 Merton omnpeaeneHuss GpOMHOTO YHUCIa B HEDTIHBIX TACTHIUIATAX U TOBAPHBIX aMU(PaTHUYECKUX
oleHAaX IEKTPOMETPUICCKAM TUTPOBaHUEM

[2] ACTM [ 4057—95 PykoBOCTBO [0 PYYHOMY OTOOpPY TIpo6 HehTH U HeDTEIPOIYKTOB

[3] ACTM I 4177—95 PyKOBOJICTBO 0 aBTOMAaTHYeCKOMY OTGOpY Mpob HedTH 1 HeDTEPOAYKTOB

VK 662.753.1:006.354 OKC 75.160.20 b19 OKCTY 0209

KitoueBrie ciioBa: aTOMHO-a0COPOIIMOHHAS CIIEKTPOCKOIINA, GEH3MH, MapraHel; METWIIMKIOIIEHTaIue-
HWITpUKapOoHwT Maprania; MMT
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