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MEXTOC CYITIAPCT BEHUHU BIMA CTAHIATPT

CBbIPBE U IPOJIYKTBI ITUIIEBBIE

ATOMHO-20COPONMOHHBIN METOJ ONpeeeHUsS TOKCHYHBIX 3JIEMEHTOB

Raw material and food-stufts.
Atomic absorption method for determination of toxic elements

Hata eeenenus 1998—01—01

1 OoaacTb npuMeHeHHS

Hacrosgmuii ctaHgapT pacipocTpaHAeTCs HA IIUILEBOE CBIPHE W IIPOAYKTBHI M YCTAHABIUBACT METOIL
OIIPEHACICHMS CBUHIIA, KaIMUWI, MEOW, IMHKA 1 XeJe3a.

MeTon 0oCHOBAH Ha MUHEPAIM3allUY IIPOAYKTA CIIOCOOOM CYXOTO WJIM MOKPOTO O30JIECHUSA U OIIPEHE-
JIECHUM KOHLIEHTPAllMM 3JIEMEHTA B PACTBOPE MUHEPAIM3aTa METOAOM IUIAMEHHOM aTOMHOM a0COpOIMN.

2 HopmaTnBHBIE CCBLIKH

B HacrodineM craHmapTe MCIIOJIb30BAHBL CCHUIKM HA CICAYIOIINE CTAaHAAPTHL:
[OCT 1770—74 llocyma mepHasd JtadoparopHast crekigHHasg. HwimHapbl, MEH3YpKU, KOJIOBI,

IpodbupKu. O0IIMEe TEXHUYECCKNE YCIOBUI

['OCT 3652—69 Peaxtussl. Kuciaora tuMoHHasI MOHOTHUApAaT 1 Oe3BoHAas. TexHudecKue yCIOBUS

[[OCT 3760—79 Peaxtunbsl. AMMMaK BOAHBIN. TexHMYECKNE VCIOBUA

['OCT 4165—78 Peaxtussl. Menb (I1I) cepHoxkuciast S-BogHas. TexHUUecKUe yCI0BUSA

['OCT 4208—72 Peaxtusbl. CoJb 3aKMCH XeIe€3a 1 aMMOHMA JIBOMHAI CcepHOKMCcaIad (coinb Mopa).
Texanyeckue yCiIoBUA

['OCT 4212—76 Peaxtussnl. [IpuroroBieHne pacTBOPOB WIS KOJIOPUMETPUUECKOTO U HeheIoMET-
PUYECKOTO aHaIM3a

['OCT 4236—77 Peaxtusnl. CBuHel (II) azoTHOKMCHBIN. TeXHUUECKME YCIOBUS

[T'OCT 5457—75 AuerwieH paCTBOPEHHDBIM M Ta3000pa3HbIM TEXHUYECKUM. 1 eXHUYECKME YCIIOBUA

['OCT 6709—72 Bopa munctwioinpoBaHHas. TexHUYecKue yCiIOBUA

['OCT 8864—71 Peaxtussl. Hatpug N, N-mustmwigntrnokapdamMart 3-BOIHBIN. TexXHndecKe VCI0OBUA

['OCT 10262—73 Peaxtussl. llnuka okuch. TexHandeckne yCiIOBUAS

[OCT 11125—84 Kucinora a3oTHag oco00M YMCTOTHL. 1eXHUYECKNE YCIOBUA

['OCT 14261—77 Kwuciora coiastHas oco00M YUCTOTHI. TeXHUMYEeCKNE YCIOBUL

['OCT 22300—76 Peaxtunnl. DPpUPHI 3TWIOBLIA M OVTWIOBBIN VKCYCHOM KMCIOTBL. 1eXHUYECKUE
YCIIOBUA

['OCT 24104—88* Becsl 1adopaTopHbIe 00IIETO HA3HAUYCHUSA U 00pa3oBbie. OO0IIME TEXHNYECKHUE
YCIIOBUA

['OCT 25336—82 Ilocyma u obopymoBaHue J1abOpaTOPHBIE CTEKISTHHDBIE. TUITLI, OCHOBHBIE IIapa-
METPBI 1 PaA3MEPLL

['OCT 26929—94 Cripbe 1 nIpoayKThI nTUIEBLIE. [loaroToBka 1mpod. MuHepanmn3anus LIS oIIpele -
JIEHVS COOEPXKAHUA TOKCUYHBIX SJIEMEHTOB

[[OCT 26931—86 Crnipbe M IIPOAVKTHI ITUIIEBbIe. MeTOIBI ONIpeaeIeHUS MeIN

['OCT 26932—86 CrIpbe U IPOAVKTHI IMIIEBBIE. MeTOOBI ONIpeaeIeHNSI CBUHIIA

['OCT 26933—86 Croipbe M IIPOOVKTHI ITUIIEBLIE. MeTOMBI ONpeaeIeHNS KaIMHUA

['OCT 26934—84 Couipbe 1 IPOOYKTHI IIUIIEBbIE. MeTo olpeacIeHUs LIMHKA

* C 1 urons 2002 r. getictByeT IOCT 24104—2001 (Ha Teppuropun Poccuiickoit Oepeparny nericteyeT I'OCT P
33228—2008).

N3nanve oduouanbHOE
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['OCT 29169—91 (UCO 648—77) Ilocyna stabopaTtopHas crekiigHHas. [IureTku ¢ ogHOM OTMETKOMN

['OCT 29251—91 (MCO 385-1—84) Ilocyna madboparopHas crexiigHHasA. broperku. Yacts 1. O6mme
TPeOOBAHM

TV 6—09—1240—76 WM3oaMwiIoBbIl 3pUP YKCYCHOM KUCIOTHL (M30IIeHTWIALeTaT). TexXHUudecKue
YCIIOBUS

TY 6—09—1678—86 DwiIbTphl 00€330JIeHHbIE. TeXHUUEeCKIE YCIOBUS
TY 6—09—5294—86 LIMHK rpaHyIMpPOBaHHBIN. TeXHUUYeCKME YCIIOBUS
TV 6—09—5360—87 ®enondTanend (MHAUKATOPHI). TeXHUYECKHUE YCIOBUS

3 Metoa oT00pa U NOArOTOBKH Mpoo

3.1 OT160p M IIOATOTOBKY JIA0OPATOPHOM ITPOOLI K UCIIBITAHUIO IIPOBOIIAT B COOTBETCTBUU ¢ HOPMA-
TUBHOM JOKYMEHTALIMEU HA JAaHHBIM BUIO IIPOIAYKIIU.

M3 o0beaMHEeHHON J1aDOPATOPHOM IIPOOBI UIM UCIBITAHUS OTOMPAIOT ABE IIapajUIeIbHBIC HABECKI.

3.2 Munepammzauno apoonl mpoBoadat 1o ['OCT 26929.

4 Anmaparypa, MaTepHaJbl, peaKTHBDI

ATOMHO-a0COPOIIMOHHBIN CIIEKTPOPOTOMETP, VKOMILIEKTOBAHHBIN I'OPEJIKOU UIS BO3IYILTHO-ALICTH -
JIEHOBOTO IUIAMEHU, KOPPEKTOPOM (POHOBOIO IIOIJIOIIEHUS M MCTOUYHMKAMU PE3OHAHCHOTO M3JIYYCHUS
CBMHIA, KAAMUWA, MEIW, IMHKA M Xeje3a (JTaMIlaMy ¢ IIOJIBIM KaTOAOM, 0€33JIEKTPOIHBIMY Pa3pSIHBIMU
JJaMIIaMHA WJIA IPYTUMM PABHOLIEHHBIMM MCTOYHMKAMM). JlOoIIycKaeTcsd IIpMMEHEHUE CIIEKTPO(POTOMETpA

0e3 KoppekTopa (POHOBOTO IIOTJIOIIEHUS IIPH YCIOBUM IIPOBEICHUSA SKCTPAKIIMOHHOIO KOHIIEHTPUPOBA-
HUAL.

KoMIipeccop BO3OYIIHBINM, COOTBETCTBYIOIIMU TPEOOBAHUAM TEXHWUYECKON MHCTPYKLAU UISL CIIEK-
TpoPOoTOMETpA, WJIN CXKATBhIM BO3IYX B DAJUIOHAX.

ALIETWIEH PACTBOPEHHBIN U ra3000pa3HbIi TexHmuecKul 1o 1 OCT 5457 B 6ajutoHax.

Becnr mabopaTopHbIe O0IIET0 HA3ZHAYCHU S ¢ METPOJIOrMYeCKUMHU xapakrepucrukamu 110 1 OCT 24104
C HAMOOJIBIINM IIpeaejIoM B3BelnmMBaHUA 200 © He HIKe 2-TO Kilacca TOYHOCTH.

Becor 1adbopaTopHbIe OOILIETO HASHAYCHUS ¢ METPOJIOTUYECKUMHU XapakreprucTukamu 11o 1 OCT 24104
C HAMOOJIbIINM IIpeacoM B3BelmmBaHuda SU0 r 4-ro xjiacca TOYHOCTMU.

baudg BoasgHad.
broperka 1—1—2—50—0,1 o I'OCT 29251.
Kosnbsr mepHbie 2—25—2,2—50—2,2—100—2 1 2—1000—2 o 1'OCT 1770.

werxnt 2—1-2—1 wm 1—1-2—-1, 2—1—-2—-2 wm 1—-1-2-2, 1-2—2—5 n 1—2—2—10 110
['OCT 29169.

Hrimanper MepHble 1—25 wimt 3—25, 1—50 wim 3—50 o 1 OCT 1770.
Crakanel H-1—100 votm H-1—150 o 'OCT 25336.

Bopouxku peautenbHbie BJI-1—100 o BA-1—250 o I'OCT 25336.
[Ipooupxku co numdpom [1-4—5—1423 i [1-4—10—1423 o I'OCT 25336.
Kanenpauna o 'OCT 25336.

Boponxku 1aboparopHbie 1o ['OCT 25336.

OuibTpel 00e33051eHHbIEe AuaMeTpoM 7 win 9 cm o TY 6—09—1678.

Boma nuctwrmuposanHas 1o 'OCT 6709.

AMMMAaK BOOHBIN, X.4., pacTBOp ¢ MaccoBoi noiaet 5 % mo 'OCT 3760.
Boma onnuctummpoBaHHa4.

M30amMi10BbIN 3(Up YKCYCHOM KMCIOTH (M30neHTHIaneTar) 1o TY 6—09—1240, 4. wim OyTWIOBBIHA
>pup yrkeycHOU KMcaoTel 1o 'OCT 22300, y.

KaaMuili MeTajuIN4eCKUH.

[IMHK TrpaHyJIUpoBaHHbIN, 4.g.a. 110 TY 6—09—5294 1w nmHka okuch, x.4. 110 T'OCT 10262.
CsuHell asotHOKUCHBIN, X.9. 110 [ OCT 4236.

Cob 3aKHUCH Kejle3a 1 aMMOHMA JBOMHAI cepHoKMciaad (coinb Mopa), x.4. mo [ OCT 4208.
Menn ceproxkuciaas, x.4. o [OCT 4165.

Kuciora azorHas rmo 1 OCT 11125, oc. 4. i apyroil KBaIM(PUKALIANA IIepeTrHAHHAS, PACTBOD B OU-
aucTwuInpoBaHHoi Boje (1:1) mo odbbeMy U pacTBOp ¢ MaccoBoit gojieid 1 %.

2 26




rocCT 30178—96

Kucaora congras mo ['OCT 14261, oc.4. womm apyroi ksarnmdpuKanuy IeperHaHHas; pacTBoOp B OU-
aucTwumMpoBaHHo# Bojie (1:1) 1mo obbeMy U pacTBOp MaccoBoi gojieit 1 %.

Kuciaora aumonnad, x.4. 1o ['OCT 3652; pactBop B OMIMCTWUIMPOBAHHON BOIE MAacCOBOM HOJIeH
20 %.

Harpuga N, N-musmwinutunokap6amar, 4.4.a. 1o [OCT 8864; pacTBop B OMIUCTIILUINPOBAHHOM BOJIE
MaccoBoit mosieid 0,5 % (roToBsIT B A€Hb IIPOBEACHUS aHAIN34).

Denondranens 1mo TY 6—09—5360, pactBop BOOZHO-CIIMPTOBOM MaccoBou moieit 1 %.

JlommyckaeTcs IpUMEHEHUE APYroM alliaparypsl, PeaKTUBOB Y MATEPUAJIOB ¢ TEXHUYECKMMU U METPO-
JIOTUYECKUMU XapPaKTEPUCTUKAMY HE XYK€ YKA3aHHDIX.

5 11oAroToBKa K MCNBITAHHUIO

5.1 IloaroroBka 1a00paTOPHON MOCYbI

HoBy10 1 CHJIBHO 3arp4a3HEHHVYIO JIA0OOPATOPHVIO ITOCYIY I10CIIE OOBIYHOM MOMKM B PACTBODE JIHO0OT0
MOIOIIETO CPEACTBA IIPOMBIBAIOT BOAOIIPOBOAHOM 1 OIIOJIACKUBAIOT JUCTIUIMPOBAHHOM BOIOM. llponemay-
pa OYUCTKY J1ab0PATOPHOM IIOCYIBI HEIIOCPEACTBEHHO IIEPEl MCIIOIb30BAHUEM BKIIIOUACT CIICAYIOIINE I10-
CJIEIOBATEIILHBIE ATAIIbl: MOMKA ITOCYIABI ropsgdeid a3oTHou KuciaoTon (1:1) mo obbeMy, OITOJIACKMBAHUE
TUCTUUIMPOBAHHOM BOJOM, MOMKA TOPSAUYEH COTTHOM KMCI0TOM (1:1) 110 06BeMy, OITOJIACKMBAHUE JMCTHII-
JINPOBAHHOM BOAOM 3—4 pasa, OIIOJIACKMBAHUE OMAMCTWUIMPOBAHHON BOaoM 1—2 pasa, cyilka.

5.2 IlpurorosjeHne CTAHAAPTHBIX PACTBOPOB

5.2.1 OcHoBHBIE CTaHIAPTHBIE PACTBOPHI JIeMEHTOB TOTOBIT. I cBMHLA 1o [OCT 26932, xan-
Mt — 110 ['OCT 26933, memut — 110 'OCT 26931, nmuka — o 'OCT 26934, xenesza — 1o TOCT 4212. Ho -
IIyCKAETCS UCITOJIB30BAHNE I'OTOBBIX KOMMEPUYECKIX PACTBOPOB € TAPAHTUPOBAHHON KOHILICHTPALIUE SJICMEH-
ToB 1000 MKT/CcM? HA a30THOKUCIION WIN COJSTHOKUCION OCHOBE ¢ MACCOBOM JIOJIEN KUCIOTHI He MeHee 1 %.

5.2.2 llpoMeXyTOUYHBIE CTAHOAPTHBLIC PACTBOPBI SJIEMEHTOB TOTOBIT ITOCIIECIOBATEIILHBIM pa30aBJie-
HUEeM OCHOBHBIX pacTBopoB B 10 m 100 pa3 pactBopoM a30THOM KHUCIOTHEI MaccoBoi mgoiet 1 %. Btu pac-
TBODPBI XPAHAT B TEPMETUYHOM IIOCYIEe He Bojiee roaa.

5.2.3 CraHgapTHBIC PACTBOPHL CPABHEHUS T'OTOBIT U3 IIPOMEXKYTOUHBIX PACTBOPOB IIYTEM UX Pa3-
0aBJICHUA TEM XK€ PACTBOPOM KMCJIOTHI, YTO U PACTBOPELI IIp00. CoaepKaHMe SJIEMEHTOB B MCIILITYEMBbIX
M CTAHIZAPTHBIX PAaCcTBOPAX HE MJOJIKHO BBIXOAUTDH 3a IIPEACIbI CICAVIOUINX pabouyMX AMAIIa30HOB: I
ceuHua 0,1—2.0 mxr/cm’, xagmust 0,02—1,0 mxr/em?, meam 0,05—5,0 MKr/cm?, LMHKA U XKejesa
0,1—10,0 mxr/cm>. MsMepeHune abcopOLIMM KOHTPOJILHBIX PACTBOPOB AOIIYCKAETCS IIPOBOAUTD IIPU COIEP-
KAHWHU SJIEMEHTOB HUXKE VKA3aHHBIX IIpeleiioB. B pabouynx amnama3soHax JOCTATOYHO UMETDH 110 3—4 pac-
TBOpa cpaBHeHUs. PacTBOPLI KOHLeHTpaluneil MetauioB or 1 o 10 MKr/cM? XpaHsaT He Dojiee Mecsla,
KOHLIEHTpaLe MeHee 1 MKI/cM> TOTOBAT €XeIHEBHO.

5.2.4 B xauecTBe HYJIEBOTO CTAHIAPTA IIPUMEHSIECTCA PACTBOP A30THOM WJIM COJISTHOM KUCIOTBI C MAC-
coBoM moinei 1 %, MCIoIb3yeMbIH IS pacTBOPEeHUS Ipo0 1 pa30aBiIeHUS CTaHIAPTHBIX PACTBOPOB CpaBHE-
HUA B JaHHOM CEPUM HCIIBITAHU.

5.3 Ilpuroros/jieHne UCNBITYEMOro pacTBopa

5.3.1 Ilpm HCIIOJIB30BAHUM CIIOCODA CYXOI0 O30JICHUI WJIM KUCJIOTHOM ASKCTPAKLIUM € O30JICHUEM
30JIy PACTBOPSIOT B TUTJIE IIPY HATPpeBAaHUU B a30THOM kuciore (1:1) mo obbemy u3 pacdera 1—5 cM? xuc-
JIOTBI HA HABECKY B 3aBUCHUMOCTH OT 30JIBHOCTHU IIPOAYKTa. PacTBOP BBIIIAPMBAIOT A0 BIIAXKHBIX COjiei. Oca-
TOK pacTBOPSIOT B 15—20 cM> a30THON KUCIOTEI MAccoBOM oiei 1 %, KOJIMYeCTBEHHO IIEPEHOCST B Mep-
HYK KOJIOY BMECTUMOCTLIO 25 ¢M> U TOBOIAT IO METKU TOW XK€ KUCIOTOMN.

[1py HEeITOIIHOM PACTBOPEHMHU 30JIbI ITOJIYIYCHHDBIM PACTBOP € OCAAKOM VIIAPMBAIOT 10 BJIAXKHBIX COJIEH,
[IEPEPACTBOPAIOT B MUHMMAIBHOM O0OBeEME COSTHOM KUCIOTHL (1:1) 1Mo 00BbeMy, ellle pa3 yIIapMBaIOT O
BJIAXKHBIX COJIE M pacTBOPSIOT B 15—20 cM? costHON KUCIOTHI MaccoBOil noieir 1 %. PacTtBop Kondec-
TBEHHO IIEPEHOCIT B MEPHVIO KOJIOY BMECTUMOCTDBIO 25 ¢M> 1 JIOBOISAT OO METKM TOM XKe& KUCIOTOI.

[lp HemoJHOM pPACTBOPEHMU 30JbI IIOJIYYEHHBIM PACTBOP € OCAIKOM MOOBOAAT OO 0OOBeMa
30—40 cM3 coITHON KMCI0TOM ¢ MaccoBol noiieil 1 % u rmomorpeBalOT Ha BOOASHON OaHe MU 3JIEKTPO-
IUIUTKE IIPU CJI1a00M Harpese B TedeHUe 0,5 4. ECiu 1 B 3TOM ciiyuyae ITOJIHOTO PACTBOPEHUA HE HAOJIIO-
IaeTcs, pacTBOP OT(PMIBTPOBBIBAIOT YePeE3 IIPOMBITBHINM PACTBOPUTEIIEM (PWIBTD, OCATOK IIPOMBIBAIOT U
OTOPACHIBAIOT, a (PMIBTPAT IIEPEHOCAT B MEPHVIO KOJIOY BMECTUMOCTBIO 50 ¢M> 1 JOBOISIT IO METKA TOM
Ke KHUCIOTO.

5.3.2 llpu ucC1Iosb30BaHMU CIIOCO0A MOKPOM MUHEPAJIN3ALIUU ITOJIVICHHBIM PACTBOP MUHEpaAJIN3aTa
VIIApMBAIOT O BJIAXHBIX COJIEH M IIPOLOJLKAKT pacTBOpeHME 110 J.3.1.
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5.4 IlpuroroBjieHHe KOHTPOJILHOIO pacTBOpa

KOHTpOJIbHBIE Yallln (CTAKaHBI, KOJIOBI), ITOJYICHHBIE BMECTE ¢ MUHEpAJIM3aTaMU IIpo0, IIPOBOIAT
yepes BCe CTAAWM IIPUTOTOBIEHMS UCIIBITYEMBIX PACTBOPOB € JODABIEHUEM TeX K& KOJINYECTB PEAKTHUBOB.

5.5 Pas0aBieHue pacTBOpOB

Ecnau comepxaHue 3J1eMEHTA B UCIIBITYEMOM PACTBOPE IIPU U3MEPEHUSIX OKA3bIBACTCS BBIIIE BEPXHE-
TO IIpeaesa aMala3oHa padodmx coaepKaHii (5.2.3), To IpOBOOWTCS pa30aBIIeHUE UCIILITYEMOTIO PacTBOpa
HYJIEBBIM cTaHmapToM. KosddpuiumeHT pa3zdaBIeHU BbIOMPAIOT TAKUM 00pa30M, 4YTOOBI COICPXKAHUE DJIE-
MEHTA B pa30aBICHHOM PACTBOPE HAXOIMJIOCH B CepeiiHe padodero arMarna3oHa (U MeIr, IMHKA Y XKeJIe-
3a B MHTEpBAJIEe IIpuMepHO oT 1 1o 3 Mkxr/cMm?). Koadduuneur pazdasienna K >1 paseH

K=Y,/Y,.

rae ¥, — o0beEM alIMKBOTBI, B3ATBIA WIS pa30aBIeHUS, CM>;
Y, — 00beM pazbaBIeHHOTO PacTBOpa, CM>.

5.6 DKCTPAKIMOHHOE KOHIEHTPHPOBAHHE

KOHIIeHTpHUPOBAHME METOIOM SKCTPAKIIUY IIPOBOLAT, €CIIN:

a) IIOCJIE IIPEABAPUTEIILHBIX M3MEPEHMI KOHLIEHTPALMSA CBHMHIIA B MCXOJHOM PAacTBOPE OKA3AIACh
Hmxke 0,1, kagmuss — Huxe 0,02 MKr/cm?;

0) mMeeTCd HeOOXOIMMOCTD ITOBBIIICHUSA TOYHOCTY aHAIN3A;

B) COIEPXKAHUE 2JIEMEHTA B MCXOOTHOM PACTBOPE OKA3BIBACTCS HILDKE TOCTUTHYTOIO B JAHHOM CEpUM
N3MEPEHUN IIpeleiia OOHAPYXKEHUI M MMEETCSI HEOOXOAMMOCTb ABYCTOPOHHEM OLICHKM COAEpPXKAHUA
3JIEMEHTA B IIPOIYKTE;

T') IpH OIIPEHCJICHNN CBUHIIA, KAAMUSA HE IIPOBOJUTCI KOPPEKIIMI (POHOBOTO ITOIJIOIIECHUA.

B crakausl BMecTUMOCTBIO 100 mut 150 cM3 ToMeanT aJITMKBOTLL UCIIBITYEMBIX PACTBOPOB 00BEMOM
10—50 cM? B 3aBUCMMOCTH OT TPEOOBAHUI K CTEIIEHU KOHLIEHTPUPOBAHUS U TAKHE KE 110 0OBEMY AITUKBO-
TBhl KOHTPOJILHLIX PACTBOPOB U JOBOAIT UX 00beM 10 50 cM? Hy 1eBBIM cTaHIapToM. KoadhduimeHT paszdas-
JIEHUS 3TUX PACTBOPOB YUUTLIBAETCH, KaK B 5.5. OIHOBPEMEHHO B TAKUE XK€ CTaKaHBI IToMeIraoT 1o 50 cm?
CTAHIAPTHBIX PACTBOPOB CPABHEHUSI.

[1py mIpoBeeHUM SKCTPAKIIUM € 1IE€JIBKO ITOBBIMICHWS YYBCTBUTECIJILHOCTM M TOYHOCTU aHAJIMU3a UC-
[I0JIB3VIOT PACTBOP CPABHEHUS ¢ MMHUMAJIBHOUW KOHLIEHTPALMEU, ITOJYYEHHBIN 110 J.2.3, CTaHIAPTHBIC
PACTBOPLI ¢ COACPKAHUEM AjIeMeHTa B 2 1 10 pa3 HUXKe MUHUMAJIBHOM U HYJIEBOM CTAHIAPT, I1OJIYUYCHHBIN
1o J.2.4.

[1py ucnonap3oBaHUM CIIEKTPOPOTOMETPOB, HE MMEIOIIMX KOPPEKTOPOB (POHOBOIO IIOTJIOILECHUS,
KOHLIEHTPpALMA 3JIEMEHTOB B PACTBOPAX CPABHEHU Y, B3ATHIX UL SKCTPAKIMM, HE JOJCKHA IIPEBBIIATDL CIIE-
AVIOINMX YPOBHEW: IUII CBUHILIA — 2 MKT/cM>, mrsa xKagmus — 0,1 Mxr/cm’. B cTaka”Hbl IIPWIMBAIOT IIO
10 cM? pacTBOpa JIMMOHHON KUCIIOTBI, JOOABIAIOT IO 2—3 Katuy pactBopa (heHOIPTAIEMHA U TUTPYIOT
pPACTBOPOM aMMMAaKa A0 IIOABICHUSA CJIA00-PO30BOM OKpaCKU. PacTBOPLI IIEPEHOCIT B ACIIUTEIILHBIE BO-
DOHKM WJIX MEPHBIE KOJIOBI BMECTUMOCTEIO 100 cM3, IpUIIMBAIOT 110 5 ¢M> pacTBOpa AUATWIIATHOKApOaMa-
Ta HATPUS U 110 5 cM?> achupa 1 BCTpAXMBAKIOT B TeueHMe | MUH.

[Ipy MCIIOJIB30BAHUM AEJIUTEIBHBIX BOPOHOK ITOCJIE pa3fesieHUd (pa3 HUKHUM BOAHBINA CIION OTOpAa-
CBIBAIOT, 4 OPraHMYECKUE SKCTPAKTBL COOMPAIOT B IIPOOMPKU M 3aKPLIBAXOT IIpoOKaMu. llpu 1ipoBeneHUN
HKCTPAKIINM B MEPHBIX KOJIOAX B HUX AOJIUBAKT TAKOE KOJIMYECTBO OMIUCTWIINPOBAHHOM BOIbBI, YTOOBI
OPraHNYEeCKUN CIION OKa3aJICSI B TOPJIE KOJIOBI, M IIPU U3MEPEHUSIX OTONPAIOT OPraHNYeCKYIO Pa3y ITOJAI0-
UM KaIlWUIIPOM DPACIIBUIMTEIISI HEIIOCPEIACTBEHHO M3 ropiia KOJIOBI, HE JOIIYCKad €ro IIOTPYKECHUI B
BOIHVYIO (hasy.

Ha paccegsHHOM CBeTy 3KCTPAKTBHI YCTOMYUBEI B TEUCHUE PA0OUETO THI.

KoadpdpuumeHt koHLIeHTpUpOoBaHUA K<]1 paBeH

K=Y,/Y,.

rme Y, — o0beM aTuKBOTBI, B3STBIN IS KOHIIEHTPUPOBAHUS, CM>;
Y, — 00beM opraHndeckoit ¢asel, Y,=5, cm’.
5.7 IloaroroBka cnekTpodoromMeTpa K padoTe M BuIOOP YCJI0BHH M3MEpEHUS
[loaroroBky 11pmndopa K padboTe, €ro BKIXOYECHUE U BHIBEACHUE HA PADOUYMN PEXKUM OCVYILECTBIIAIOT 110
IpWIara€MbIM K CIIEKTPOPOTOMETPY TEXHUYECCKUM MHCTPYKUMIM. OCOOEHHOCTH U3MEPEHUS HU3KMX KOH-
LIECHTPALIUM SJIEMEHTOB TPEOVIOT TILATEJILHOTO COOJMIOACHUS CIICAVIONINX TPeOOBAHUM, CIIOCOOCTBYIOIIUX
VMEHBIIEHUIO Apeida 1 «IaMAaT» U VBEJIMUYCHUIO OTHOIUICHMS CUTHAJIA K IIIYMY:
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a) IIPpOrpeBa MCTOYHMKA PE30OHAHCHOTO M3JIYUYCHHMA IIEPEI HAYAJIOM M3MEPEHUI 0 ITOJIYICHUS CTa-
OMJIBHOWM MHTEHCHUBHOCTU U3JIy4eHUS, HO He MeHee (.5 u;

0) IOCTHUPOBKU MCTOYHUKOB PE30HAHCHOTO M HEPE3OHAHCHOI'O M3JIYICHU;

B) IIPOTPEeBa BKIIIOUYEHHOMW TOPEJIKU IIepel HAYAJIOM M3MEPEHUM ¢ OJHOBPEMEHHOM €€ IIPOMBIBKOM
ICTWUIMPOBAHHOM BOAOM B TeueHUe 5— 10 MUH;

I) TOYHOM HACTPOMKM MOHOXPOMATOpA Ha PE30HAHCHYIO JIMHUIO 110 MAKCUMYMVY M3JIYUYCHUS IIpHU
MUHHMAJIBHOM IIEJIN, HO IIPOBEACHNE N3MEPECHUN IIPU MAKCHUMAJIBHOM IIEJIN MOHOXpOMAaTODA;

II) IOCTUPOBKM BBLICOTHI TOPEIKHA M COOTHOIIEHM BO3MYX/ALIETIICH IIeped KaXIOM CEPUECU U3MEPE-
HWI 110 MAKCUMYyMYy abCOPOLIMM OMHOTO U3 CTAHAAPTHBIX PACTBOPOB CPABHEHML.

Hctionb3yroTcsa Hanbosiee YyBCTBUTEIIbHDBIC JIMHUU TIOIVIOILEHWS SJIEMEHTOB CO CICAVIOILMMU JJIMHAMUA
BOJIH. UI CBMHLA — 283,.3 wim 217 vM, g kKagMugd — 228.8 HM, UII Meau — 324.8 HM, IS LIUH -
Ka — 213.9 HM, w1 xene3a — 248,3 HM. BeIOOp pe30HAHCHOM JIMHUYM CBMHILIA 3aBUCUT OT TEXHUYECKUX Xa-
PAKTEPUCTHUK JIAMIIBL M CIIEKTPOdOTOMETPA U IIPOBOIAUTCS I JAHHOTO IIPUOOPA U JIAMIIBL 110 KPUTEPUIO
OOJIBILIETO OTHOIICHUWA CUTHAI/IIMYM M II0 MEHBIIEMY 3HAYCHUWIO Apeir(da YyBCTBUTCIBLHOCTY M HYJIEBOU
JINHWU.

6 IlpoBeaenue u3MepeHUi

6.1 Pacnpuista B Iu1aMsa HyJIEBOM cTaHAapT (IIpM UCIIOIbL30BAHUM KOHLIEHTPUPOBAHUS — €I0 SKC-
TPaKT), YCTAHABIMBAKOT ITIOKA3aHUM IIpMOOpa Ha HYJIb. 3aTEM B IIOPIAKE BO3PACTAHUSA KOHLICHTPALIUM 13-
MEPSIOT A0COPOLIMIO CTAHIAPTHLIX PACTBOPOB CpaBHEHUS (MJIM MX SKCTPAKTOB). B KOHIIE TpaIyMpOBKM OT-
MEYAKOT IIOJIOXKECHNE HYJICBOM JIMHUU 1IPU PACIIbUIEHUU HYJIEBOTO CTaHIApTA.

6.2 Hsmepsior abcopbumnio Hebospuoro uncia (5—10) UCIIBITYyeMBbIX 1 KOHTPOJIBHBIX PACTBOPOB,
IIPOMBIBAY ITOCJIE KAXKIOTO U3MEPEHU CUCTEMY PACIIBUINTEISA U TOPEJIKY IUCTWDINPOBAHHOM BOLOM WMJINA
HYJIEBBIM CTAHIAPTOM (UL SKCTPAKTOB — 3(PUPOM) JO BO3BPAILCHUI CUTHAJIA K ITOKA3aHUIM, OJIM3KUM K
HYIII0. 110BTOPIIOT TOUHOE U3MEPEHUE abCOPOLIMM HYJIEBOTO CTAHAAPTA U OJHOTO U3 CTAHIAPTOB CPABHE-
HU1S, HAaboJIee OJIM3KOTO 110 KOHILIEHTPALIMU K MCIIBITYEMBIM pacTBOpaM. ECIIM IIpM 3TOM HE OTMEYACTC
3aMETHOI'O CMEIIECHMS HYJIEBOM JIMHUY U U3MEHEHUA aOCOPOLMU CTAaHAApTAa, IIPOJAOIKAKOT U3MEPEHUA a0-
COPOLINM MCIIBITYEMBIX PACTBOPOB, IIEPUOANICCKU ITOBTOPSISI KOHTPOJIb Aperida HYJISI U UYBCTBUTEIBHOCTH
M 3aKAHYMBAYg M3MEPEHUA IIOJIHON TPAAYIPOBKOU.

H3mepeHre abCOpOLIMM KaXKIOro pacTBOpa IIPOBOAUTCS HE MEHee 2 pas.

6.3 Eciu B Iponecce M3MepeHNT OTMeYaeTCSI CMeIeHE HYJIEBOU JIUMHWUY WJIN U3MEeHEeHNE YYBCTBU-
TEJILHOCTH, KAXKAYIO MAJIVIO CEPUIO UCIIBITYEMbBIX PACTBOPOB U3MEPAIOT ABAXKIBI B IIPIMOM U OOPATHOM I10-
DAIKE TIOCIIEAOBATEILHOCT, HAYMHAA U 3aKaHYMBAY IIOJIHOU IpaayUpPOBKON. OOBEM CEPUU OIIPEHCIACTCS
CKOPOCTBIO Aperida: YUCI0 PacTBOPOB B CEPUU JOJDKHO OBITH TAKMM, YTOOBI M3MEHEHNE a0COPOIIMM CTaH-
JapTOB CPaBHEHMS B ITOCIIEIOBATEIILHBIX IPAIYUPOBKAX He IIpeBhIIAI0 5 % oTH. Ecin cMmelieHre Hy1eBOM
JINHUM HE KOPPEKTUPYETCI aBTOMATUYCCKUMM YCTPOUCTBAMU, OHO JOJIKHO YUYUTBHIBATHCA IIYTEM BBEIACHUA
[IOIIPABOK K CHUTHAJIAM IIOIJIOIIEHUA IIpo0 M craHmapToB. [lpeid HyISI BHYTPH KaXION MaJIOW CEpPUM
N3MEPEHUU CUUTAIOT JIMHEMHBIM.

6.4 Onpenenenne npeaena oOHAPYXKEeHHS

[lociie oxoHYaHMA U3MEpPEeHMM a0COPOLIUM IIOJIHOM CEPUU MCIBITYEMBIX DPACTBOPOB IIPOBOIMIT
20-KkpaTHOE N3MEPEeHME A0COPOIIMU CTAHAAPTHOIO PACTBOPA ¢ MUHUMAJILBHOM KOHLIEHTPALIME WIH JIKX000r0
HCIIBITYEMOTO PACTBOPA, WIM CMECHU OCTATKOB PACTBOPOB ¢ HM3KOM KOHILICHTPALIMEN BJIEMEHTA. B 3aBUCH-
MOCTH OT HAITWMYMA aApeiida N3MeEPEHUS ITPOBOAIT 110 6.2 WK 110 6.3 — 110 TOH Xe& METOIUNKE, UTO U JUIS HC-
IILITYEMBIX PacTBOpOB. Ha 0CHOBE MMONIydeHHOM CTATUCTMKH PACCUNTBLIBAIOT CTAHAAPTHOE (CPEaHEe KBAOPATH -
JeCKOE) OTKIIOHEHWE OT CPEIHETO 3HAYEHMS TS €MMHIIHOTO M3MepeHMs S, MKT/CM3. YTPOEHHOE 3HAYECHUE
CTAHIAPTHOI'O OTKIIOHEHUS 3.5 CUUTAECTCS IIpeNesIoM OOHApyXeHUs 3JIeMeHTa B pacTBope 11pu £ = 0,99.

Eciim B IIPpOBEICHHON CEPUM M3MEPEHUU IIPUCYTICTBYET He MeHee 10 pacTBOpPOB ¢ KOHIIEHTpALIMEH
siieMeHTa HIKe 0,2 MKT/cM’, CIIeNUAIbHbIE M3MEPEHUSI He IIPOBOMLT, 4 PACCUYUTHIBAIOT CTAHIAPTHOE
OTKJIOHEHUE 110 (hOopMyIIe

| F Fr 2
S — Z(Cf _cf)
I1
Vo 2k

g

rae (¢; —¢) — pacXoXICHUE IIapaUIeAbHBIX U3MEPEHNIN KOHICHTPALIMM 3JIEMEHTA B i-M PAacTBOPE;
k — KOJIN4YeCTBO PaCTBOPOB.
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7 OO0OpadoTKa pe3yabTaTOB

7.1 1lpy HayIMuUMM B IpuOOpPEe KOMIIBIOTEPHOM CHUCTEMBI pacueTa KOHIICHTPALIMU 110 3HAYCHUIO abCop-
OLIMM MCIIOJIB3YIOT PEKOMEHIOBAHHBIE B TEXHWYECKOM MHCTPYKLIMU IIPUOOpPAa KOMIIBIOTEPHBIE ITPOIPAMMEL.
[Ipn pydyHOil 00pabOTKE HAHHBIX CTPOAT IpadpUK 3aBUCUMOCTU a0COPOLMM OT KOHLeHTpaly. Jloryckaercs
[IPMMEHSITDH JIMHEVHYIO, KYCOUHO-JIMHEVHYIO WIM CITIAXXCHHYK HEJIMHEMHYIO AlllIPOKCUMALIAID TPALYUPOBOY-
HOM PyHKLUMHN. /DTS KAOKION MaJION CEprUM U3MEPEHWI ITPU ITOCTPOSHUHN IpadprKa UCIIOIB3YIOT CPEOHIE ap-
METUYECKME 3HAYECHUS a0COpPOLIMM CTAHIAPTHBIX PACTBOPOB CPABHEHMA, IIOJIYUYCHHBIE B ABYX I'PaIyHPOBKAX
(IO ¥ TIOCIIE U3MEPEHMI a0COPOLIMK MCIIBLITYEMBIX PACTBOPOB) M MCIIPABICHHBIC HA 3HAYCHME CMEIICHUS HYJIE-
BOM JIMHUU. 110 rpaduKy onpenesrorT KOHIIEHTPAIUIO SJIEMEHTA B UCIIBITYEMbBIX I KOHTPOJIBHBIX PACTBOPAaX.
SHAYECHUST KOHLIEHTPALWK, 00JIee HUBKUE, YeM JOCTUTHYTBIN IIpeIel OOHAPYKEHUS 3.5, CYHUTAKOTCS PABHLIMU
HYII0. B pacueTrax MCIIOIB3YIOT CpeaHeApUPMETUICCKUE 3HAYCHUA ITapaUICIbHBIX M3MEPEHUA.

7.2 MaccoBylo I0J10 2j1eMeHTa B 11pode (m), MiiH— L, paccuuTniBaoT 110 HopMyIIe

e )Y K
P

p,

e ¢, — KOHILIEHTPAIMS JIEMEHTa B UCIIBITYEMOM PacTBOPE, MKT/CM?;
¢, — CpeaHeapu(HMETUIECKOE 3HAUYCHME KOHLIEHTPALIUY JIeMEHTA I ITapaUIeIbHBIX KOHTPOJILHBIX
PAaCTBOPOB, MKI/CM?;
Y — UCXOOHBIA 00BEM UCIILITYEMOIO PACTBOPA, CM>;
p — HABECKAa IIPOOLI, T
K — xos(dppunmeHT pazdoasieHU.
7.3 Ecau pa3sHOCTB (¢, — ¢;) OKA3bIBAeTCA MEHBILE IIpeaesia O0HapyKeHUd 38, TO TaeTCa OAHOCTO-

POHHAA OLHCHKA MAKCHUMAJIBHO BO3MOXHOM KOHIOCHTPAINWHN 2JICMCHTA B IIPOAVKTC B MJIH_1

m <3S ¥V K

MAKC p&

TIe # — YMCIIO IapaUICIbHBIX U3MEPEHUM abCOPOLIMM UCIIBITYEMOTIO PAcTBOPA.

7.4 3a oKOHYATEJIbHBIA PE3YIIBTAT U3MEPECHUN IIPMHUMAIOT CpeaHeapU(PMETIUCCKOE PE3YIIbTATOB IBYX
[IapaJUICJIbHBIX OIIpeacIcHUN. OKOHYATEILHBIN PE3YIbTAT OKPYIVIAIOT 10 BTOPOIO AECATUYHOTO 3HAKA.

7.5 JoryckaeMoe pacXoXIeHUEe MEXIY ABYMS I1apaUICJIbHBIMU Pe3yJIbTaTaMU, ITIOJIVICHHBIMUA B OJHOM
JIABOPATOPHUH B OMHOM CEPUM M3MEPEHMH, (CXOIUMOCTD #) 3aBUCUT OT MAaCCOBOM JIOJIM 3JIEMEHTA B IIPOAYKTE
1 1upu P= 0,95 He JOJDKHO IIPEBBLINIATL 3HAYCHUM, YKA3aHHBIX B Ta0OIMLEe 1.

Tadonumira 1
o MaccoBag 10JId 3JIeMEHTA 1 OTHOCHUTEIBHOE CTAHAAPTHOE
JIEMCHT 3 CX0oaMOCTh ¥, MJIH
B IIPOIYKTE 1, MIH oTkJIoHeHue cxoauMocTtu 100S8,./m, %

CBUHEeII 0,01 0,0050 138
0,1 0,025 9

0,5 0,081 6

1,0 0,130 S

Kamnmuin 0,01 0,0034 12
0,1 0,017 6

0,5 0,055 4

1,0 0,090 3

Menn 0.5 0,22 16
1,0 0,31 11

10 0,76 3

30 1,2 |

HrHK 1,0 0,34 12
10 2.4 9

50 9,6 7

100 17 6

XKene3o 10 3,8 13
50 9,3 7

100 14 5

200 20 4
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7.6 JlommyckaeMoe pacxoXIeHNe MEXIY pe3yiIbTaTaMU MCIILITAHWM, BBIIIOJHEHHBIX B IBYX Pa3HBIX
J1A00paTOPUAX (BOCIIPOM3BOIUMOCTD R), 3aBUCHUT OT MAaCCOBOM JOJIM 3JIeMeHTa B IIpoaykre 1 nmpu P = 0,95

He JOJDKHO IIPEBBIIIATH 3HAYSHUM, YKA3aHHBIX B Ta0IMIEe 2.

Tadbmuira 2
OTHOCUTEIIHFHOE CTdHIdPTHOC
0 MaccoBas HOJA 3JICMCHTA B BOCHDDI/ISBDHI/IMOCTB R, OTKJIOHCHHC
JIEMEHT 1 1
IIPpOAYKTC m, MJIH MJIH BOCIIPpOHN3BOAMMOCTH
1008 r/m, %
CBHHEII 0,01 0,014 S0
0,1 0,073 26
0,5 0,24 17
1,0 0,39 14
Kaamuin 0,01 0,011 40
0,1 0,056 20
0,5 0,17 12
1,0 0,27 9
Menp 0,5 0,40 29
1,0 0,64 23
10 3.0 11
30 6,3 8
[HrHaK 1,0 0,73 26
10 4,3 16
50 15 11
100 26 9
XKeneso 10 15 35
50 38 27
100 37 20
200 84 15

[IlpuMecuaHue — B nmHTEepBamax MesKy YKa3aHHBIMU B Ta0MUIax 1 1 2 YpOBHSIMU JTOIIYCKACTCS TUHCITHAS WH-

TCPILOJIAITIA [10Ka3aTeac CXOAMNMOCTHA 1 BOCIIPpOU3BOINMOCTNA. Ecam I[P UCIIBITAHUAX ITPOBOIAMNJIOCH 3KCTPAKI

IMOHHOC

KOHIICHTPUPOBAaHNE, TO YPOBHU, YKa3aHHBIC B TA0MMIax 1 1 2, CpaBHUBAIOTCS € YCIOBHON KOHIICHTpAIlCH, YVIUTHIBA-

OIEH 3HAYeHNE KOIPPUIIMEHTa KOHIIEHTPUPOBAHUS, TO €CTh IIPUHUMAETCS Myey =m/ K.

7.7 Bo03MOXHBIE 3HAYCHUA CUCTEMATUYECCKOM COCTABIIMIOIIEN IIOIPEIIHOCTH M3MEPECHUN MAaCCOBOU
JIOJIM CBMHILIA, KAAMUA, MEAW 1 HMHKA WJIN KeJIe3a B JII00M IIpobe IIpH JOITYCKACMBIX METOJIUKON U3MEHE-

HUSIX BIUSIOMNX (pakTopoB He IpeBbIIaroT * 0,1 m.
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