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NEPHOJIUYHOCTH IPOBEPKH 5 ner

4 Hacrosmuii cTaHmapT WAESHTHUYEH MexAyHapomHomy cra”mapry MCO 17294-2:2003
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(UCII-MC). Yactsb 2:Omnpenenenne 62 anementon» (ISO 17294-2:2003 «Water quality Applica-
tion of inductively coupled plasma mass spectrometry (ICP-MS) — Part 2: Determination of 62
elements, IDT)

5 B HacTosA1lIEM CTAHOAPTE PEAM30BaHbI HOPMBIL

Bontoro Kopexca Peciybnnku Kazaxcraun ot 9 mona 2003 roga (crares 51).

3akona PecniyOnuku Kasaxcran ot 8 anpens 2004 roga Ne 543-I1 «O xadectse u 6e3omac-
HOCTH IMHILEBBIX IPOJYKTOBY

3akona Pecnybnuku Kasaxcran ot 9 Hos0pst 2004 ropa Ne 603-11 «O TexHH4YECKOM pery-
JIMPOBaHUN».

6 BBE/IEH BIIEPBBIE

Hacrosimuii craHmapT He MOXET ObITH MOJHOCTBIO MJIM YACTHYHO BOCHPOU3BENEH, THpa-
JKUPOBAH U PACIPOCTPaHEH B KaudecTBe O(UIIANBHOrO u3nanus Oe3 paspemeHus Komurera o
TEXHUYECKOMY PETYIMPOBAHUIO M METPOJIOrHH MUHHICTEPCTBA UHAYCTPUM U Toprosiau Pecry6-
mmku Kazaxcran

II



10

11

12

13

14

CT PK HCO 17294-2-2006

CopaepxkaHue

OO0nacTh MPUMEHEHMS
HopwmatusHbIe CCBUIKU
TepMuHBl U OnpeneneHust
IIpyanuun

ITomexu

PearenTsl

Amnmnaparypa

OTt6op mpob
IIpensapurenpHas NOATOTOBKA 0Opasua
IIponenypa

Pacuer

TodHOCTH

Otuer 00 UCTIBITAHUSX
Tpeboranust 6e30macHOCTH

Ipunoxenue A (cripaBounoe). Omnucanue MaTpuLl 00pasLOB, HCIOIb3YEMBIX IJISL MEXK-

J1a0OPATOPHBIX UCIBITAHUI

Ipunoxenue b (cipaBounoe) CBeneHuUst 0 COOTBETCTBUH CChUIOYHBIX MEXIYHAPOIHBIX
CTaHJAPTOB TOCYIaPCTBEHHBIM U MEKTOCYAAPCTBEHHBIM CTAaHAAPTAM, HCIIOJIb30BAHHBIM

B HACTOAIICM CTAHOAPTE B KAYECTBE HOPMATUBHBIX CCBIJIOK

IIpunoxenue (cnpasouHoe) bubnuorpadus

12

14

14

15

16

17

17

17

18

19

20

It



CT PK HCO 17294-2-2006

TOCYJAPCTBEHHBIIT CTAHJAPT PECIIYBJIMKH KA3AXCTAH

KauectBO BOoaBI

NPUMEHEHHE MACC-CHEKTPOMETPHH C HHAYKTUBHO-CBA3AHHOM
MNJIAZMOMU (UCII-MC)

Yactb 2:0npeaenenne 62 31eMeHTOB

Mara BBegenus 2007.07.01
1 ObnacTs npuMeHeHust

Hacrosimuii craHmapT pacnpoCTpaHsieTcss Ha BOJbI IUTHEBLIC, IPUPOAHbIE, MOJ3EMHBIE,
CTOYHEIE, JJIF0AThl U YCTAHABJIMBAET METOJ ONPEENICHNs] B HAX 3JIEMEHTOB AJFOMHHMS, CYPbMBI,
MBIIIbsKa, Oapust, 6epuiutus, BucMyTa, 60pa, KaaMusi, [ie3us, KaJbLius, LIepHs, XpoMa, KobaJbTa,
MeIu, AUCIPO3us, d3pOus, eBPONUs, rafONHHus, Tajulks, TepMaHus, 30J10Ta, raHus, rojabMus,
UHOMA, HPHIN, JAHTaHA, CBUHLIA, JIMTHS, JIOTEIs, MArHUSA, MapraHna, MOJIMOMeHa, HEOoHMa,
HUKeJs, namwanys, ¢pocdopa, MiaTuHbl, Kanus, Npa3eouMa, pyOuans, peHus, POAUSL, PYTEHHUS,
caMapusi, CKaHIus, celieHa, cepeOpa, HaTpus, CTPOHLMS, TepOus, TeJulypa, TOpUsl, TAJUIMA, Ty-
JHs, OJIOBA, BOJIb(pama, ypaHa, BaHaMsI, UTTPHs, HTTEPOHsl, [IMHKA U LIUPKOHUSL.

C yuerom cnetu(yKy U JOTNOJHUTENBHBIX BIMSIOLIMX NTOMEX, YKa3aHHBIE SJIEMEHThI TakK-
K€ MOT'YT OBbITh OIpe/iesieHb! B 0CO00 MPUTOTOBJIEHHBIX BOAHBIX PACTBOPAX, MOCIE Pa3JIoXKeHHs
0CaIKOB M TOHHBIX OTJIOXKEHHH (HAIpHMep, BBHIIAPUBAHHME BOABI KaK yKa3aHO B UCO
15587-1 umn ICO 15587-2).

2 HopMaTHBHBIE CCBLIIIKH

B HacrosileM cTaHaapTe NPUMEHSIOTCSI CChIIKU Ha CIEAYIOIINE CTaHAaPTHI:

HCO 3696: 1987 Bona 1Jist aHATUTUYECKOTO JTAOOPaTOPHOTO MCIOJIb30BAHUS —OIIUCAHHE U
METOZbI MCIILITAHUH.

HCO 5667-1 Kauecrso Bomsl — Otdop npob— Paspen 1. PykoBozacreo mo paspadoTke npo-
rpamm npoboordopa.

HUCO 5667-2 Kauectso Boael — Ot60p npob — Paznen 2. PykoBoacTso Mo mMeromam Ipo-
6ootbopa.

HUCO 5667-3 KauectBo Bozsl — Ot60p npob — Pasnen 3. PykoBoacTBO MO XpaHEeHUIo U 00-
paboTke mpod BOIBL

HCO 7027 KauectBo BoabL. OnpeneneHue NOMyTHEHHS.

HCO 8466-1 KauectBo Bonbl — KannOpoBka 1 OlleHKa aHATUTHYECKUX METOJOB U pacdeT
XapaKTEPUCTHK omnperenenus— pasgen 1. CraTucrudeckas OLeHKa JHHeHHOH (yHKIuN Kamub-
POBKIL

HUCO 15587-1 KauectBo Boabl — PacTBopeHue /uisi ONpenetenns BbIOPaHHBIX 3JICMEHTOB B
Bone — Pasnen 1.Pasnoxenne LapcKoi BOAKOM.

HCO 15587-2 KauectBo Boabl —PacTBopeHue 1uisi onpeneneHns BEIOpaHHBIX 3JIEMEHTOB B
Boze — Pasznen 2. PasnokeHne a30THOH KUCIOTOM.

HCO 17294-1-2004 KauectBo Bozb! — [IpMeHeHne Macc-ClIEKTPOMETPUU ¢ UHAYKTUBHO
CBSI3aHHOM IJIa3MOM Uil ompeneneHus snemeHToB — Yacte 1. OOmue ykaszaHus U OCHOBHBIE
NIPUHLIATIGL.

HU3znanue opunuaibHoe
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JInsl maTUpOBaHHBIX CCBUIOK HAa CTAHIAPThI MPUMEHSAETCS] TOJBKO YIOMSHYTOE H3NaHHeE.
J11 HemaTHPOBAHHBIX CCHUIOK MPUMEHSIETCsI MOCIeHee H3JaHUe CTAHAAPTa, BKIIOYast JTOObIe
NIONPAaBKU U U3MEHEHHS.

3 TepMHHBI H onpeaeJIeHHs

B nacrosimem cranmapTe nNpHMEHAIOTCS TepMUHBI B cooTBeTcTBHH ¢ MCO 17294-1, a Tak-
K€ CIEeyIOIUA TEPMUH C COOTBETCTBYIOIIUM ONPENICICHUEM:

IIpenen o6Hapyxenns: Camasi HU3Kasi KOHLIEHTPALMsA aHAIU3HPYEMOTO 3JIEMEHTa, KOTO-
past MOKeT ObITh YCTaHOBJIEHA C ONPE/ENICHHBIM YPOBHEM NPABUIBHOCTH M TOUHOCTH.

4 TIpuHuun

4.1 O6mue nonoKeHHs

PaGouuii auana3oH U3MEpEeHMit 3aBUCHT OT MATPHULIbI H BCTPEYAOLIMXCS oMeX. B nuThe-
BOU BOJIE M OTHOCHTENHLHO He3arpsi3HEHHOH BoJie A1t OOJIBIIMHCTBA JIEMEHTOB Mpezen o0Hapy-
sxenust Haxourest mexay 0,1 mMkr/n u 1,0 Mxr/n (cm. Tabmuuy 1). B 3aBucumMocTu ot nprmMeHsie-
MBIX PUOOPOB MOTYT ObITH JOCTUTHYTHI 3HAUYMTENBHO OOJIee HU3KHE MPEebl.

Tab6nuua l- Mpeneast o0HAPYKEHHS IJISI HE3aTPA3HEHHOH BOBI

a
DnemMeHT Onpenensiembiii JemMenT IIpenen o6Hapyxenus”,
MKT/JI
107
1
Ag - 1
AI 27AI 5
AS 75AS 1
Au ®7Au 0.5
10
B 10
° B 10
137
Ba 3
Ba 137Ba 075
Be “Be 0.5
Bi ToR; 05
“Ca 100
Ca #Ca 0
40Ca 10
cd Cd 01
g 03
Ce e 0.1
Co “Co 0.2
52
Cr 1
Cr e :
Cs T3 o1
063
C 1
Cu 65(:3 !
Dy “Dy 0.1
Er 66 | 0.1
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Mpenen o6uapyxenns’,

DjemMeHT Onpenensiemblii 3J1eMeHT
MKI/J

PTEu 0,1

Eu S Eu 0.1
YGa 0,3

Ga Ga 0,3

T3

o = 2
Ge "Ge 0,3
Hf T®HE 0,1
Ho Ho 0,1
In Tn 0,1
Ir ™y 0,1
K FK 50
La La 0,1
. °Li 10
Li Ti 1
Lu Ly 0,1
M 24Mg 1
g z"Mg 10
Mn >Mn 3

Mo Mo 0,5
Mo 0,3

Na Na 10

Nd TNd 0,1
. Ni 1
Ni Ni 3

p °0p 5,0

Z05p,P 0.2

Pb Z7ppP 0,2
Z¥ppP 0,1

Pd %pd 0,5

Pr Tpy 0,1

Pt 5 pt 0,5

Rb "Rb 0,1

™Re 0,1

Re TRe 0.1

m e

Ru 0,2

Ru 7Ry 0.1

7ISh 0,2

Sb Sb 0,2
Sc PSc 5
Se 10

Se ¥Se 10
Se 10

Sm ™Sm 0,1

[9%]
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Oxonyanue mabnuyor 1

a
DJieMeHT OnpenesisieMblii 31eMeHT Tpenex obnapymenus’,
MK/
118
Sn 1
Sn g 1
S ~®Sr 0,5
- gr 0,3
Tb “Th 0,1
Te *To 2
Th “*Th 0,1
203
Tl 0,2
Tl 2
| 0,1
Tm “Tm 0,1
U ~*U 0,1
Vv >y 1
182
\%% 0,3
W 184W 0)3
Y Yy 0,1
172
Yb 0,2
Y‘b >
7 Yb 0.2
*Zn 1
Zn *Zn 2
®Zn 3
Zr 7 0,2
Y B 3aBHCHMOCTH OT IPHMEHIEMBIX IPUGOPOB MOIYT GBITh JOCTUTHYTHI 3HAYUTENBHO 0OJIee HU3KUC
TIPCICIIEL.
) Yro6p n36exkaTh OMHOOK H3-3a Pa3IHYHBIX COOTHOLICHUIT H30TOIOB B OKPYXKakoLIeH cpeae, HeoD-
XOAMMO BBOTUTD IOIPABKY OT HHTCHCHBHOCTH CHT'HAJIOB 206pp_27py, 2%y,

3arpsisHEHHE XOJIOCTOrO KaIHOpOBOYHOrO pacteopa (6.11) Bauser Ha mpenensl oOHapy-
KeHUs1 OOJIBIIMHCTBA 3JIEMEHTOB U 3aBHCHT MPEUMYIIECTBEHHO OT HCIOJB3yeMOro JabopaTop-
HOro 00OPYAOBaHUS Il OYHCTKH BO3AyXa.

Hwxuuit npenen oOHapy:KeHUs BbILIe B TEX CNydasx, KOraa OH OyaeT 3aBHCeTh OT MOMeX
VKa3aHHBIX B paszenie 5 uinn B ciayvae s¢dextoB «mamsarmy (cm. UCO 17294-1 nynxr 8.2).

4.2 Ilpunuun onpeneneHus 62 31€MEHTOB METOJOM MAacC-CIIEKTPOMETPUH C UHAYKTHBHO
ceszanHoit masMoi (MICIT-MC) cocTouT U3 CIenyomuX STaIoB!

— BBEIEHHE M3MEPSIeMOr0 PacTBOPa B BBICOKOYACTOTHYIO ILIa3My (HalpuMmep, ITHEBMATH-
YECKOE PaCIbUIEHHE), THE MPOLECCH TIepenady SHEPIUH OT TIa3MBbl BBI3BIBAIOT UCIIAPEHUE, aTO-
MHBALHI0 ¥ HOHU3ALUIO 3JIEMEHTOB,;

— BbIIEJIEHHE WOHOB W3 IUIA3Mbl C MOMOIIBIO AU (hepeHIHaTbHOTO BAKyyMHOTO HHTEp-
(delica-Macc-CleKTPOMETPa ¢ MHTErPaJIbHON MOHHOHM ONTHKOH U pasfiesieHHe MOHOB II0 MaccaM,
OCHOBaHHOE Ha OTHOLIEHHH MAacCChl K MX 3apsny (Hampumep, IOCPEACTBOM KBaAPYIIOJIbHOM cHC-
tembr MC),

— TMPOXOKICHHE HOHOB Yepe3 YCTPOUCTBO pasieieHus Macchl (HarnpuMep, KBaapynoibHas
cucrema MC), perucrpanusi TIOCPEACTBOM BTOPUYHO-3JIEKTPOHHOTO AHOAHOIO YMHOMKHTENS U
unpopMaLroHHast 00paboTKa Pe3yNbTaTOB ¢ MOMOIIBI0 CUCTEMBI IIPOrPAMMHOTO 00€CIIeUeHHS;
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— KOJIMYECTBEHHOE OMpeneieHHe Nocie KaIMOPOBKH ¢ COOTBETCTBYIOIUMH KaJIMOPOBOY-
HBIMH PaCTBOPaMH.

COOTHOIIEHHE MEKIy MHTEHCHBHOCTBIO CHIHAJlAa M MacCOBOH KOHIIEHTpalMeld OOBIMHO
JMHEHHOE, COXPaHSIOIIeecs 110 BEIUYUHE B MHTEPBAIE IIATH MOPSIKOB.

5 Ilomexu
5.1 O6mue moI0:KeHH

[pu npoBEAEHUH UCTIBITAHUI MOTYT BO3HHMKAaTh H300apHble U Hen3obapHbie moMexu. Hau-
0oJiee BaKHBIE IOMEXU U3 HUX — 3TO COBIAJIEHUE MacC U (PU3nUUecKre MOMEXH OT MaTPHLbI 00-
pasna (cm. UCO 17294-1)).

OcHoBHble n300apHbIe MoMexu npexncrasiensl B Tabmuue 2 1 UCO 17294-1. [ins toro,
4TOOBI OOHAPYIKUTH ITH MIOMEXHU, PEKOMEHIYETCsI ONPEAETUTh HECKOJIbKO Pa3IHYHBIX U30TOMOB
OZIHOTO 3yieMeHTa. Bce pe3ysibTaThl JOJDKHBI ObITh ONM3KMMH 10 HOJIyYEHHBIM 3HaYeHnAM. Ecnu
JUIs1 JAHHOTO DJIEMEHTA HET W30TOMA, KOTOPBIA MOKET ObITh m3MepeH Oe3 momex, Torma HeoOxo-
JIMMO BBOJIUTH MATEMATHYECKYH) KOPPEKIHIO.

T a6 nui a2 —OcHoBHBbIE H300apHBIE TIOMEXH

Me)KBJIeMeHTHl)le no- ]lomexn, BbI3BAHHDbIC
M€EXH, BbI3BAHHDbIE MOJIHATOMHBIMH HOHAMH
DneMeHT H3oTon H300apaMH H ABYX3a-
pﬂlIHblMﬂ HOHAMH
107 A ZrO
Ag 1°9A§ - NbO, ZrOH
As TAs — ArCI, CaCl
Au “Au — TaO
B :) — BH
Ba &8 La", Ce" —
Ca ®Ca — CNO
PCa — CO0
cd Mg — MoO, MoOH, ZrOH
Yied Sn” MoO, MoOH
Co “Co — Ca0, CaOH, MgCI
Cr *Cr — ArQ, ArC, CIOH
*Cr Fe' CIO, ArOH,
Cu 8Cu — ArNa, POO, MgCI
®Cu — SOOH
Eu Py — BaO
ey — BaO
Ga ®Ga Ba'" CrO, ArP, CIOO
Ge "Ge Se’ ArS, CICI
In 1 Sn' —
Ir B — HfO
Mg — CcC
Mg TMg — cC




CT PK UCO 17294-2-2006

Oxonuanue mabauyor 2

Mexr1eMeHTHbIE Mo-
ITomexu, BHI3BAHHDbIE
JemMeHT H3oTon MEXH, BLISBEAHHBIE NOJHATOMHBIMH HOHAMH
H300apaMH H AByX3a-
pﬂlIHbllel HOHAMH
Mn >Mn — NaS, ArOH, ArNH
Mo Mo Ru” —
Ni Z*Ni Fe' Ca0, CaN, NaCI, MgS
Ni — Ca0, CaOH, MgCI, NaCI
Pd %pd Cd” MoO, ZrO
Pt pt — HfO
Re ¥Re Os” —
Ru Ry Pd* —
Sb “Sb Te" —
Sc *Sc — COO, COOH
"'Se — CaCL ArCI, ArArH
Se *Se Kr' ArAr, CaCl
*“Se Kr —
Sn sn Te" —
Vv 'V — CIO. SOH, CIN, ArNH
W W Os” —
**Zn Ni” AICL SS, SO0, Ca0O
®°7Zn Ba™ PCI, SS, FeC, SOO
Zn o« Bat Ca FeN, PCL ArS, FeC, SS
n ’ ArNN, SOO
H p HMCUYAaHHUC- B HpHCyTCTBPIH BJICMCHTOB C BBICOKUMU MAaCCOBBIMH KOHLICHTpaLII/ISIM]/I, IIOMCXH
MOl"yT 6I>ITb BBI3BAHEI oGpasosanneM IMOJIUATOMHBIX UIHU I{ByXSapHZ[HbIX HOHOB, I(OTOpble HEC YKaSaHbI
B HACTOAIIEH TabmuIe.

HeGonbiuue pa3iuyuusi B HHTEHCUBHOCTH MOMEX MOTYT ObITb CKOPPEKTHPOBAHBI MPH MO-
MOIIM METOMA CTAaHAAPTHLIX 100aBOK. B OCHOBHOM Jyist TOTO, YTOOBI HCKIIFOUUTD (PU3HUECKHE U
CIeKTpaNbHbIe TIOMEXH, MAcCOBasi KOHLEHTPALHs PACTBOPEHHOTO BEIECTBA (COAEPKAHUE COJIH)
HE JIOJDKHA TIPEBBIIATD 2 /1.

IIpumeuanuec-Ilpu ycToBHH HCMONB30BAHMS OXJIAXKACHHOH IUIA3MBI HEKOTOPBIX IIOMEX MO-
JKET He ObITh, HO HEM30EKHAS TPU STOM MOHIDKAOIIALCS CTAOUIBHOCTh OXJIAXKIACHHOM IUIA3MBI JOJDKHA
MPUHAMATHCS BO BHUMaHue. KpoMe TOro, mpu HCIoiab30BaHHH HPHOOPOB € JHHAMUYECKOH PEAKIHOH-
HO# suetikoit (aanpumep, DRC ICP-MS) HekoTOpBIC IOMEXH MOTYT ObITh HCKIIFOYCHBI.

5.2 CnekTpaabHbIe IOMEXH

5.2.1 O0mue NoJI0KeHUs

Iompo6Has uHpOpMaLKs MO CHEKTpaabHbIM oMexaM npenycmorpena MCO 17294-1 (cm.
6.1).

5.2.2 A3006apHbie 3jieMeHTHBIE H MOJHATOMHBIC IOMEXH

H300apHbie 3JIEMEHTHbIE NMOMEXH BbI3BAHbI M30TONAMU PAa3IMYHBIX JJIEMEHTOB C TEM XK€
OTHOILIEHUEM MAcChl K 3apsilly, U TEMH, KOTOpble HE MOTYT OBbITb pa3jieNieHbl H3-3a HEAOCTaTOq-

o o 4
HOIl paspemmaromieii CIIOCOGHOCTH HCIOJIb3yeMOro Macc-crieKTpoMerpa (Hanpumep, ' 'Cd u
ll4g

n).

6
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OJeMEeHTHbIE [TOMEXH, BbI3BaHHBIE M300apaMM, MOXKHO HCIMpPABUTh, MPUHUMAs B Pacyer
BJIMSIHUE MEIIArolero sjueMenTa (cM. Tabnuiy 3). B 3ToM cnydae M30TOIBI, HCOJb3yeMble st
KOPPEKTHPOBKH, JOJDKHBI ONPEAENAThCs 6e3 moMex u ¢ HeoOX0IUMO#H TOYHOCTbIO. Bo3MoskHbIe
IPEIUIOKEHN A KOPPEKTUPOBKH HacTO OBIBAIOT BKJIOYEHbI B MPOrpaMMHOe obecrieyeHue
npudopa.

Tabnuia3 - Ipumeps! AJisi COOTBETCTBYIOIIHX H30TOMOB ¢ MX OTHOCHTEIbHBIMH
ATOMHBIMH MACCAMH M YPABHEHHSIMH JJIsl KOPPEKTHPOBKH

BJ'ICMEHT PeKOMeHIlOBaHHblﬁ H30TOIT 1 MEKIJICMEHTHAA KOPPEKTHPOBKA

As PAs -3,127("'Se — 0,815 *Se) unn
" As -3,127(""Se + 0,322 *Se)

Ba *Ba -0,0009008 “’La — 0,002825 "*Ce
Cd icd - 0,02684 "*Sn
Ge "Ge - 0,138 ¥Se
In BIn -0,01486 "®Sn
Mo Mo -0,1106 "Ry
Ni >*Ni - 0,04825 *'Fe
Pb 208Pb + 207Pb + 206Pb
Se ¥Se - 1,009 *Kr
Sn 2Sn -0,01344 Te
vV >y -3,127 (°Cr - 0,1134 °*Cr)
W Biw -0,001242 "™0s

5.2.3 H300apHble NOMeXH OT NOJHATOMHBIX HOHOB

ITommaTtoMHbIe HOHBI OOPA3YIOTCS TMPH COBIAACHHUH I'a30BbIX KOMIIOHCHTOB ILIA3MBbL, pea-
TEeHTOB M MaTpHIbl o6pasua (Hampumep, momexu ot "Ar °Cl u *“°Ca*’Cl ua orsocurenshyio
maccy " As). TIpuMeps! [U1s1 IOTIPABOK 110 KOPPEKTHPOBKE MPUBEACHHI B TabmuIe 3, a MHbOpMa-
IIUsl O BEIUYMHE TIOMEX MpuBeAeHa B Tabmuue 4. JlaHHas noMexa SIBISIETCS 0CO00 BasKHOM Juist
HEeKOTOpbIX 35ieMeHTOB (Hampumep, As, Cr, Se, V).

Tab6nwuiad4 — OcHoBHble moMexn B pactBopax ¢ Na, K, Ca, Mg, CL, S, P
(p =100 mr/n) u Ba (p = 1000 mkr/n)

Onpepensiemas
DneMeHT H3oTon MAaccoBasi KOHUHEHTPAUHSA a), Bun nomexu
MK/
As T As 1,0 ArCI
Co Co or 0,27008 Ca0, CaOH
52 10 CIOH
Cr Cr 10 AIC
3Cr 5,0 ClO
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Oxonyanue mabnuyol 4

Onpenensiemasn
dneMeHT H3oton MaccoBasi KOHLIEHTpauus ~, Bua nomexu
MKT/JI
Sy or 1,0100 ArNa
Cu or 1,0 no 1,6 POO
2,0 ArMg
“Cu 2,0 POO
2,0 SOOH
ot 1,0 mo 25 Ba™
?Ga 03 ArP
Ga
1,0 CIOO
"Ga or 0,2 10 0,6 ArP
Ge 74Ge 073 CICI
0,3 ArS
3,0 KO
Mn “Mn 3,0 Na$
3,0 NaS
Ni *Ni 2,5 CaO, CaN
“Ni or 310 12 Ca0, CaOH
Se 7’Se 10 ArCI
lmo 5 CIO, CIN
V SIV oT R
1,0 SOH
7 ArMg
64z 3 CaO
8 SS, SO0
1 POOH
2,0 ArMgBa'"
Zn » gha
667, 5 SS, SO0
4 PCI
2 Ba++
68 50 ArS, SS, SO0
Zn 4 Ba++

TIPOBEPATE.

? JIo yKa3aHHBIX KOHLICHTPALMI TIOMEXH HE JODKHBI BOSHHKATH, HO IIPH MCHBITAHHK 3TO HEOOXOIUMO

Pexomenayercs, YTOObI HCHIBITATEND PETYISIPHO MPOBEPSIT BEJIMYMHY JAaHHOM IOMEXH I
Kaxxaoro npudopa.
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B cnyyae MaTeMaTHUECKNX KOPPEKTUPOBOK, HY>KHO YYHUTBIBATh, YTO BEIMYHHA [IOMEXH 3a-
BUCHT KaK OT HACTPOMKH IUIa3Mbl (HampuMep, MpoLeHT 00pa3oBaHUsA OKCUAA), TaK H OT Macco-
BOIi KOHIIEHTPALUM MENIAOILErO 3JIEMEHTa, KOTOPbIi OyAeT SBIATHCS NepeMEHHbIM KOMIIOHEH-
TOM B pacTBOpe oOpasia.

5.3 Hudopmaius 1o HecrekTpaibHbIM ToMexaM npuseaeHa B UCO 17294-1.

6 Pearentn!

Jis onipenesieHrs 31IEMEHTOB Ha CJIEOBOM H yIBTPAHU3KOM YPOBHSIX IIPUMEHSIEMbIE pea-
TeHTHl JOJDKHBI OBITh COOTBETCTBYIOLIEH YMCTOTHL. KOHIEHTpaIus ompenemsieMoro 3jJeMeHTa
WA B3aMMOBJIMSIIOINMX BEILECTB B PeareHTax W BOAE JOJDKHA OBITH MPENENbHO Majla OTHOCH-
TEJILHO CaMOil HU3KOMH ONpenesnsieMOoi KOHLICHTPALH.

JLisl yMeHbLIEHUS BIMSAHUS NOJUATOMHBIX IIOMEX IPU KOHCEPBALIMU U PA3JIOKEHUN JOJK-
Ha MCIIOJIb30BAThCS a30THAs KHCJIOTA.

6.1 Boaa, xmacca 1 no MCO 3696:1987 s npuroToBiieHHus Bcex 00pas3LioB U pacTBOpeE-
HUs.

6.2 AzorHas kucjaora, p(HNO;) = 1,4 r/ma.

IMMpumeuanue - Asornas kuciora ¢ p(HNO3) = 1,40 r/ma [w(HNO;) = 650 r/kr] umm ¢
Pp(HNO;) = 1,42 r/mMn [w(HNO3) = 690 r/kr]. Oba BapuaHTa HOAXOAAT IS HCHONB30BAHKS B JAHHOM Me-
TOZE, rAC BAXXHO, YTOOBI B HUX ObIJI0 MUHHMAIIBHOC COACPKAHHIE ONPEACISIEMOrO JIICMCHTA.

6.3. Consinas kucaora, p(HCl) =1, 16 r/mn.
6.4. Coasinas xucaora, p (HCI) =0,2 monn/n.
6.5. Cepuas xucjora, p(HSO.) = 1,84 r/mn.
6.6 Tepexucs Bogopoaa, w(H,02) =30 %.

IIpumeuanue- OOpaTurh BHUMAHHC HA TO, YTO U1 IOIYUEHHS NMEPEKUCH BOJOPO/JA 3a/1aH-
HOW KOHLICHTPALIMH, KaK IIPABHIIO, UCHONB3YeTCs GocdopHas KUCIOTA.

6.7 OcHoBHBIE pacTBOPBI 3JIeMeHToB, p = 1000 mr/n kaxapiii u3 Ag, Al, As, Au, B, Ba,
Be, Bi, Ca, Cd, Ce, Co, Cr, Cs, Cu, Dy, Er, Eu, Ga, Gd,Ge, Hf, Ho, In, Ir, K, La, Li, Lu, Mg,
Mn, Mo, Na, Nd, Ni, P, Pb, Pd, Pr, Pt, Rb, Re, Rh, Ru, Sb, Sc, Se, Sn, Sm, Sr, Tb, Te, Th, TI,
Tm, U, V., W, Y, Yb, Zn, Zr.

Kak pacTBOpBI C OJHAM BJIEMEHTOM, TaK U OCHOBHbIE MHOTO3JIEMEHTHBIE PACTBOPHI C aHa-
JIOTMYHBIMH XapaKTEepUCTUKAMH, COIEpKaIlie HEOOXOANMYIO KHCIOTY U METOABI IIPUrOTOBIIE-
HISI, UMEIOTCA B Ipojake. JIOIyCKaeTcst TakyKe UCIOJIb30BAHHE OCHOBHBIX AJIEMEHTHBIX PaCTBO-
POB C pasIMYHBIMU KOHLIEHTPALUSIMHE OIIpenessieMbIx dieMeHToB (Harmprumep, 1000 mr/m).

CunTaeTcs, YTO 5TH PACTBOPBI OyAyT CTabMIbHBIMI OOJiee OOHOTO T'Ofa, HO UTO KacaeTcs
rapaHTHil Mo CTabWIbHOCTH, HEOOXOAUMO YUHUTHIBATH PEKOMEHIAIUN TPOU3BOIUTES.

6.8 OCHOBHBIE aHHOHHDIE PACTBOPLL, p = 1000 Mr/n kaxei u3 CI,, PO, SO,

PacTBOpBEI TOTOBAT U3 COOTBETCTBYIOIIMX KHCIOT. JlomyckaeTcs Takxke NPUMEHEHHE OC-
HOBHBIX aHUOHHBIX PACTBOPOB C PA3JIMYHBIMU KOHUCHTpPALUAMHU OIIPEACIIACMBIX aHUOHOB (Ha-
npumep, 100 mr/m).
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Yka3aHHbBIE PACTBOPHI JIOJDKHBI ObITH CTAOMIIBHBIMU OOJiee OAHOrO roja, HO mis obecne-
YEHUS TapaHTUHA CTAOMIIBHOCTH, AOJDKHBI yUUTHIBATHCA PEKOMEHIALUHN MIPOU3BOAUTES.

6.9 MHOro03J1eMeHTHBIC CTAHAAPTHBIE PACTBOPHI

B 3aBucumocts ot 065acTu MpUMEHeHus, HeOOXOAMMO UMEThb Pa3JInYHbIE MHOTOAJIEMEHT-
Hbl€ CTaH[ApTHbIC pacTBOPHL IIpy CMEMMBaHMM MHOTO3JIEMEHTHBIX CTaHAAPTHBIX PAcTBOPOB,
BO BHUMAaHHE JIOJDKHA MPUHUMATHCS MX XUMHYECKasi COBMECTHMOCTb M BO3MOXKHOE IPOSIBJIEHUE
THAPOJI3a KOMIIOHEHTOB. HeoOxommMo ObITh BHUMATENbHBIMU, YTOOBI MPENOTBPATHTh BO3MOXK-
Hbl€ XUMHYECKHE PeakiuH (HanpuMep, OCAXKICHHE).

IIpumepsl, NpUBECHHBIE HIDKE, TAKXKE PACCMATPUBAIOT PA3JIMYHYI0 YYBCTBHTEIHLHOCTD
Pa3HBIX MACC-CIIEKTPOMETPOB.

MHOro31eMeHTHbIE CTAaHAAPTHBIE PACTBOPHI OCTAIOTCS CTAOMJIBLHBIME B T€UYE€HHE HECKOJIb-
KHX MECSILIEB, €CJIH XPAHATCS B TEMHOTE.

3TO HE OTHOCHTCSI K MHOTO3JIEMEHTHBIM CTaHAAPTHBIM PaCTBOPaM, KOTOPBIE MO/(BEPKEHBI
THOPONN3Y, B 0COOEHHOCTH, pacTBOpbl Bi, Mo, Sn, Sb, Te, W, Hf u Zr.

Uto xacaercs rapaHTuii no cTabMJIBHOCTH CTAHOAPTHBIX PaCTBOPOB HEOOXOJHUMO MOJB30-
BaThCSl PEKOMEHIALMSIMHA TIPOU3BOIUTENIS.

6.9.1 MHOro3/1eMEeHTHBIH CTAHAAPTHBII PaCTBOP A COCTOUT H3:

—p(As, Se) =20 mr/n;

—p(Ag, Al, B, Ba, Be, Bi, Ca, Cd, Ce, Co, Cr, Cs, Cu, La, Li, Mg, Mn, Ni, Pb, Rb, Sr, Th,
TL U, V,Zn)=10 mr/n

Otmeputh numnerkoit 20 My OCHOBHOTO pacTBopa kaxmoro sjeMmenta (As, Se) u (6.7) u
10 mM;1 OCHOBHOTO pacTBopa Kaxmoro snemeHta: Ag, Al, B, Ba, Be Ca, Cd, Ce, Co, Cr, Cs, Cu,
La, Li, Mg, Mn, Ni, Pb, Rb, Sr, Th, Tl, U, V, Zn no 6.7 B mepayto koa0y BMecTumocTbio 1000
MIL

Jobasutsb 10 Mit a30THOM KUCHOTHI (6.2).

Hosectn 00beM BoJ0# (cM. 6.1) 1 epenuTh B MOAXOOAIIYIO KOJIOY A XpaHEHHS.

MHOroseMeHTHBIE CTAHAAPTHBIE PACTBOPBI C PACLIHPEHHBIM HAOOPOM 3JIEMEHTOB MOYKHO
HCIIOJIb30BAaTh, YOSAMBIIKCH, YTO 3TH PACTBOPHI SBJISIOTCS CTAOHIBHBIMH U B HUX HE MPOUCXO-
IUT HAKAKUX XUMUYEeCKUX peakumid. To ske camoe HeoOXoaMMO crenaTh CHOBA Yepe3 HECKOJIbKO
JHEl 1ociie MepBOro MCHOJIb30BaHUS (MHOTAA OCAKAEHHE MOXKET MPOU3OHTH MOCJe MOArOTOB-
KH).

6.9.2 MHOTrO3JIEMEHTHBI CTaHAAPTHBIA pacTBOop B coctout u3 - p (Au, Mo, Sb, Sn, W,
Zr) = Smr/n

Ot™MepuTh MUNETKOH 2,5 MIJI OCHOBHOTO pPacTBOpa Kakaoro snemMenta:Au, Mo, Sb, Sn, W,
Zr 1o 6.7 B MepHyI0 K0J0y, BMECTHMOCTBIO 500 M.

JobaButb 40 MJT CONSTHON KHUCTOTHI (6.3).

JloBecTH 10 Hy»)KHOTO 0OBemMa Bomoii (6.1) U nepenuTh B MOAXOAALLYIO KOJOY AJsl XpaHe-
HHUA.

6.9.3 DTanoHHbIH pacTBOp (BHYTPEHHHI CTAHIAPTHBII PaCTBOP)

BrI00p 311€MEHTOB ISl 3TAIOHHOTO PacTBOPA 3aBHCUT OT aHAJIMTHUECKUX Lieneii. PacTBo-
PBI 3TUX 3JIEMEHTOB JOJDKHBI MMOKPHIBATh MHTEPECYIOMMI rana3oH Macc. KoHLeHTpaumu 3Tux
3JIEMEHTOB B 00Opasie JOJDKHBI ObITh MpenebHO HU3kuMu. Takue snemenThl kKak In, Lu, Re, Rh
1 Y SBISIFOTCS MOAXOMSAIIAMH JJISI 9TOH LIEJIH.

Hanpumep, MOXKHO HCIIOIB30BATh CAEAYIOLIMNA PACTBOP STAJIOHHBIX 3JIEMEHTOB:

— p(Y, Re) =5 mr/n.

OTMepuTh MUNETKOM 5 MJI OCHOBHOIO pacTBOpa Kaxjaoro snemenTta.Y, Re mo 6.7 B mep-
HYIO K0JIOy, BMecTUMOCTBIO 1000 M.

Jlo6aButh 10 M1 a30THOI KHCOTHI (6.2).

JloBecTH 10 HY>KHOTO 00beMa BOJOH M MEPETUTD B MOIXOIAIIYIO KOJOY I XPaHEHUSI.
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6.10 MHoro31eMeHTHbIe KAJIHOPOBOYHBIC PACTBOPLI

Bribepure MacCOBYIO KOHUEHTPALMIO KaJIMOPOBOYHBIX PACTBOPOB IJIsi JOCTHIKEHUS Tpe-
OyeMbIX TOYHOCTH M BOCIIPOU3BOAUMOCTH H yOenurech, 4To pabouuii IHana3oH NepeKPbIBACTCS.

CrabuibHOCTh KaaHOPOBOUHBIX PaCTBOPOB JOJDKHA PEryJSIPHO mpoBepsAThest. M3-3a moc-
TATOYHO HU3KMX OTHOCHUTEJbHBIX MACCOBBIX KOHIIEHTPALHii, HX CIeAyeT 3aMeHSTb CBEXKENPHUTo-
TOBJIEHHBIMH PaCTBOPaMH XOTs Obl pa3 B MECSL MM Yalle AJIs SJIEMEHTOB, KOTOpbIe MOABEpIKe-
HBI THApoNU3y. B 0cobbix ciiyuasx HeoOxomuMa exenHeBHas noarotoBka. Ilonb3oBarento ciie-
JyET ONpeneuTh MEPUO MAaKCHMaJIbHOM CTaOMIbHOCTH KATHOPOBOUHBIX PACTBOPOB.

Iepenuts kanubpoBouHble pacTBopbl A (6.9.1) u B (6.9.2) B moaxopsimue koyuObl 1jist
XpaHEHHS.

Ecnu onpeneneHne BBINOJHEHO MOCHIE HPEABAPUTENBHOTO pasioxeHusa (9.2), marpuua
MHOTO3JIEMEHTHBIX KaJTHOPOBOUHBIX pacTBOpoB A (6.9.1) u B (6.9.2) nomkHa ObITh pUBEACHA K
MaTpHLe NOATOTOBIEHHOH NPOObL

PaGouuii uaTepBan Mosxer ObiTh B Ananasoxe ot 0,1 Mxr/n 1o 50 Mxr/i.

6.10.1 MHoro3.;1eMeHTHbIe KATHOPOBOIHEBIE PACTBOPLI A

IoaroToBuTh KaIMOPOBOYHBIC PACTBOPBI A, KOTOpPBIE COOTBETCTBYIOT TpeOyemomy pabo-
YyeMy Ouana3oHy, pasbaBleHHeM MHOTO3JIEMEHTHOTO CTAaHIAPTHOrO pactBopa A (cm. 6.9.1). Jlo-
0aBuTh 10 MJT a30THO# KUCIOTHI (6.2) HA JIUTP U IOBECTH JI0 HY>kHOTrO oOBpemMa Bonio# (6.1). Eciu
HE0O0X0IUMO, H00aBUTh 3TAJOHHBIN 3JIEeMEHTHBII pacTBOp (6.9.3) IO KOHIIEHTpAIMK, HATIPUMED,
50 MKI/J1 3TaJIOHHBIX 3JIEMEHTOB, TIepe TeM Kak JIOBECTH JI0 HY>KHOTo o0bema.

6.10.2 MHoOro3/1eMeHTHbIE KAJIHOPOBOYHbIE pacTBOpbl B

INoaroToBuTh KanuOpPOBOUHbIE PACTBOPBI B, KOTOpBIE COOTBETCTBYIOT TpeOyemomMy pabo-
YeMy [Hana3oHy, pasbaBiieHHeM MHOTO3JIEMEHTHOrO CTaHAapTHOro pacteopa B (cm. 6.9.2). lo-
0aBuTh 5 MU COJSIHON KucyoTh! (6.3) Ha JUTP U AOBECTH IO HYXKHOro obwema Bozoii (6.1). Ilpu
HEOOXOANMOCTH J00aBUTh 3TAJIOHHBIN 3JIEMEHTHBIH pacTBop (6.9.3) 10 KOHLEHTpaLU, HanpH-
Mep, 50 MKI/JI 3TaIOHHBIX 3JIEMEHTOB, ITepesl TeM KaK JOBECTH A0 HYXKHOTO oObema.

6.11 XousocTbie KATHOPOBOYHBIE PACTBOPBI

HeoOxomumo ycTaHOBHTH BhICOKHE TpeOoBaHMs mo uuctore. Ilonb3osarens nomkeH yoe-
JUTBCS, YTO (DOHOBBIC YPOBHH ONPEAEISIEMBIX JIEMEHTOB SIBJISIFOTCSI HE3HAYNTENbHBIMHA OTHOCH-
TEJIbHO PE3YJILTATOB aHAJIN3A.

6.11.1 XoJsi0ocToit KaanGpPOBOUHBII pacTBOp A

Otmeputs nunerkoit 0,5 M1 a30THOH kucnoTsl (6.2) B MepHy0 konby BMecTuMocTbio 100
MJI, CAeNaHHyIo, Hampumep, u3 ¢ropomnacra (PFA) wmn rekcadropstunennponenena (FEP) u
JOBECTH N0 HY)XHOro oObema Boxoi (6.1). IIpu HeoOxommumocTH ROGABUTH 3TAJOHHBIN Hlie-
MEHTHBIH pacTBoOp (6.9.3) 10 KOHIIEHTpaLuy, HampuMep, SO MKI/J 5TaJIOHHBIX JIEMEHTOB, Mepen
TeM Kak IOBECTH JI0 HY)KHOTrO o0bema.

Ecnu ompeneneHue BbIIIOIHEHO MOCHE MPEABAPHTEIBHOIO pasiiokeHns (9.2), Marpuua xo-
JIOCTOrO KalHOpPOBOYHOrO pacTBopa A moJuokHa ObITh MpHBENEHAa K MaTpULIE PacTBOpa paslio-
JKEHHOH mpoOEL.

6.11.2 XonocToii KanuOpoBoUHbBIH pacreop B

Otmeputs nunetkoi 1,0 mMa consHoii kucnotel (6.3) B 100-mn MepHyto konby, caenaH-
Hy10, Hanpumep, u3 ¢ropomnacra (PFA) wnu rekcapropatunennponenena (FEP) u nosectu no
Hy>kHOTO 00bema Bopoii (6.1). IIpu HeoOxoaMMOCTH N0OABUTH STANIOHHBII SJIEMEHTHBII PacTBOP
(6.9.3) mo xoHUeHTpauny, HanpuMep, 50 MKI/J STaJOHHBIX 3JIEMEHTOB, ITEPEe/ TEM KaK AOBECTH
IO HY;KHOTO oObeMa.
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Ecnu onpeneneHue BBIMOJIHEHO TOCIE IPEABAPUTENBLHOTO pasioxkenus (9.2), MaTpuua Xo-
JIOCTOrO KanrMOpOBOYHOTO pacTBopa B mommkHa ObITh IpHBENeHAa K MaTpPHIE PacTBOpa pasiio-
JKEHHOU TIPOOBI.

6.12 OnTumanbHbIil pacTBop

OnTuMasbHbI PacTBOP CIYKUT U KATMOPOBKH IIKAJbl MAacC M ONTHMH3ALMH TapaMeT-
poB npubopa, HaIpuMep, s PEeryJIUpOBaHUsS MaKCUMAJIbHOW YyBCTBUTENILHOCTH B OTHOLIEHHH
MHHUMAJIbHOTO 00pa30BaHMsl OKCHIA U MUHIMAJIBHOTO 00pa30BaHusl ABYX3apsAHBIX HOHOB.

JlaHHBIIT paCTBOP JOJIKEH CONEPIKATh 3JIEMEHTHI, COOTBETCTBYIOLIME MTOJHOMY AMAMNa30HY
MaCCOBBIX YHCEJI, a TaKXKe JJIEMEHTBI, Hauboyiee MOABEp>KEHHbIe OOpa30BaHHIO OKCHIA WU
IBYX3apsiAHbIX HOHOB. Hampumep, pacTBop ontumusanuu, cogepxkammii Mg, Cu, Rh, In, Ba,
La,Ce, U u Pb, cootBerctByeT otum neisim. Li, Be u Bi MeHee moaxozsit, Tak Kak OHH CTPEMSAT-
cs1 BBI3BATh 3(h(PEeKT «3aMOMHUHAHUSTY.

MaccoBble KOHILEHTPALUH 3JIEMEHTOB, HCHOJIb3yEMbIe Ui ONTHUMH3ALMHU, OOJDKHBI OBITH
BBIOpaHBI Tak, 4TOOBI CKOPOCTH cueta Oputa Gosbiue 10000 exn.cueta/c.

[lpu HETOCTATOYHOCTH [MaHHOW HHGOPMALMHM HOJKHBI HCTHOJIB30BATHCSA MOJIOKEHHS
HCO 17294-1.

6.13 PacTBop MmaTpuIb!

PacTBOpBI MaTPHLBI CIYKAT I BBEAEHHS ITONPABOYHOTO KO3 (dHLHEHTa AJIsl COOTBETCT-
BYIOIIUX ypaBHeHuil. Bricokue TpeOOBaHMs MPENBSBISIOTCA K YUCTOTE OCHOBHBIX PEAareHTOB,
13-3a BBICOKUX MAaCCOBBIX KOHLIEHTPALUH UCITBITATE/b JOJDKEH YO AUTBCA, YTO (JOHOBBIE YPOBHU
SJIEMEHTOB B PACTBOPE MATPHLBI HE JOJIKHBI OBITh 3HAYUTENIbHEE, YeM KOHLIEHTPALIUS aHAJIU3H-
pyeMsIx 35ieMeHTOB. COCTaB MOXKET OBbITh CIEAYIOLINM:

— p(Ca) =200 mr/x;

— p(CI) =300 mr/m;

— p(POS) =25 mr/m;

— p(SO4*) =100 mr/x.

Otmeputh numneTkoit 200 M1 OCHOBHOTO 3jieMeHTHOrO pactBopa (Ca) mo (6.7), 300 mi oc-
HOBHOTO aHHOHHOTO pacTsopa (CI) mo (6.8), 25 M OCHOBHOTO aHHOHHOTO pacTBopa (PO4”) mo
(6.8) 1 100 MII OCHOBHOTO aHHOHHOTO pacTBopa (SO4Y) 1o (6.8) B MepHYI0 KONOY, BMECTHMO-
cTer0 1000 Mo

HoGasuth 10 M1 a30THOM KUCIOTHI (6.2).

JloBecTH IO HYXXHOTO 0ObeMa Bomo (6.1) u nmepenuTh B MOAXOMSLIYIO TOCY/y Ul XpaHe-
HUSI.

7 Annapartypa

CrabunpHOCTH 00pa3LOB, H3MeEpseMble U KaJHMOPOBOYHBIE PACTBOPHI B OONBIIOI CTENEeHH
3aBUCAT OT MaTepualia IoCyabl AL XPaHEHUs] pacTBOPOB. MaTepuall A0JDKeH HCTIOIb30BaThCs C
oIpeneneHHbIME cBOMcTBaMU. IIpy onpeneneHnn 31eMEeHTOB HU3KUX KOHLIEHTPALUi CTEKJIO HIIN
nomuBuHWIKIOpHI (PVC) He nOmKHBI UCHOIb30BaThCs. BMECTO 3TOr0 peKOMEHAYeTCS HCHOJIb-
3oBath ¢ropormtact (PFA), rexcapropstunennponenen (FEP) unu xBapueByw mocyny, Ouu-
IIIEHHBIE Topsiueli a30THOM KUCIOTOM B 3aKpbITOl cucteme. [[s1 onpeneneHus 31eMeHTOB B 00-
nactu OoJiee BHICOKOM KOHLEHTPALMHY, [TOCYa U3 MOJMITHIIEHA C BBICOKOH TOTHOCTHIO (HDPE)
wny u3 nonuterpadropstuiera (PTFE) taxke nonycruma st XxpaHeHHs1 0O6pa3LoB.

HenocpencTBeHHO nepen HCIOJIb30BAHUEM BCsl CTEKSIHHAs MOCYAa AOJDKHA OBITh TINA-
TEJIbHO MPOMBITA TEIUION pa3daBiIeHHOI a30THOM kuciaoToil [Hanpumep, w(HNO3;) = =10 %],
a 3aTeM IPOMBITA HECKOJIBKO pa3 Bozoii (6.1).
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JIOTyCKAeTCs MCIIOAb30BAHIE MOPIUIHEBBIX MUIMETOK (JI03aTOPbI), M TAKXKE BO3MOXHA MOJI-
rOTOBKa KaJMOPOBOYHBIX PACTBOPOB MaJIbIX 00BbeMOB. TakiKke HOMYyCKAETCs MCIIOJB30BAHUE Pa3-
OaBJIeHHSL

Kaknas mapTus HAKOHEYHHKOB IHIIETOK U HCTIOJNB3YeMbIe TUIACTHKOBBIE COCYABI HODKHBI
OBITH IPOTECTUPOBAHBI HA 3arPsISHEHIE.

3a Gonee moapoOHOH MH(pOPMALIKEH IO UHCTPYMEHTAPHIO oOpalnaitecs K Huco
17294-1 (cMm nyHKT 5).

7.1 Macc-cnekTpomerp

JUisi MHOTOAJIEMEHTHOIO M M30TOIHOIO aHaNk3a TPeOyeTcs MacC-CeKTPOMETP ¢ MHIAYK-
TUBHO cBsa3aHHOI masmoit (ICP). CnextpomeTp mopkeH ObITh COCOOEH CKaHMPOBATh AUANA30H
MaccoBbIX yncen oT 5 m/z (AMU) no 240 m/z (AMU) ¢ paspeuiennem He MeHee 1 my/z mupu-
HBI THKa TIpH 5 % BbICOTE MHUKA (M, - OTHOCUTENbHAS MAaCCa ATOMHbBIX €IUHUL], Z - HOMEP 3apsi-
na). [Ipubop mMosxer ObITh OCHAILEH CTAHAAPTHON CUCTEMOH M3MEPEHMs WM PaCIIUPEHHOM Iu-
HaMHUYECKOH CUCTEMOH U3MEPEHUs].

7.2 Macc- pacxo10KOHTpoOJLIep

JU1st ofaum rasa B pacrbUINATENs TpeOyeTcsi Macc- pacxonoKoHTpotep. Takxke HeoOxo-
IVMbI Macc- PacXOZOKOHTPOJUIEPBI TS Ta3a MJIa3Mbl U BCIIOMOTaTeNbHOTO ra3a. Oxyaxaaemas
BOJOM pacHbLINTENbHAS KaMepa TakxkKe MPUMEHSETCS AJs YMEHbIUEHHS HEKOTOPBIX BHIOB IO-
Mex (Harpumep, OT NMOJHATOMHBIX YaCTHIl OKCHIA).

HpuMeanne - [Tnasma oucHb UYBCTBUTC/IbHA K H3MCHCHHAM pacxola ra3oBoro rnoTroka.

7.3 PacnpuIMTeNE € MEPHCTAIBTHYECKHM HACOCOM € NMEPEMEHHOH CKOPOCTHIO (MH-
dopmarys 1o pasIMYHBIM BHAAM pachblInTened mpexacrasieHa B HCO 17294-1 (myHKT
5.1.2).

7.4 Annaparypa Ajist CHAG3KeHHsl Ta30M -AProOHOM C BBICOKOI CTENEHBI0 YUCTOTHI, Ha-
npumep, 6onee 99,99 %.

7.5 CrexkyIsiHHASI IOCYA:

— MepHbIe KoJIObI, BMecTUMOCTBI0 50 M1, 100 mut, 500 mut u 1000 mur;
— KOHHYeckue Koyos! (DprenamMeiiep) BMECTUMOCTHIO, Hanpumep, 100 mi,
— MUMETKUA BMECTUMOCTHIO, Harpumep: 1 mu, 2,5 mur, 10 Mo, 20 mut m 25 M.

7.6 Kon0bl a1s1 XpaHeHHsI OCHOBHBIX, CTAHJAPTHBIX, KAJJHOPOBOYHBLIX H 00pa3-
LIOBBIX PACTBOPOB

Ilpu onpeneneHuu 3J€MEHTOB HOPMAIBHONW KOHLICHTPALIMHM, [UIsl XpaHeHUs] 0OpasLoB HC-
MOJIB3YIOTCA KOJIOBI 13 MONN3TUIEeHA ¢ BbicOKo mwioTHOCTEI0 (HDPE) mnn nomurerpadropatu-
nera (PTFE). ITpu onpeneneHuu 3J1€MEHTOB Ha YPOBHE YJIBTPAHU3KAX KOHIICHTPALMHA MPEANoY-
TUTeNbHbI KOO u3 ¢ropomiacta (PFA) unu rekcadropatunennponenesa (FEP). B mo6om
cllydae, HCObITATE b AOJDKEH MPOBEPATD - TIOJXOAUT JIM BHIOPAHHAS OCY A,
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80T16op npod

Ot6op npob seinonssitor B coorsercteun ¢ UCO 5667-1, UCO 5667-2 u HUCco
5667-3. N3-3a 4pe3BbIMaiiHO BHICOKHMX TPEOOBAHHI OTHOCHTENIbHO YHCTOTHI aHANM3a Ha CIIEHO-
BBIE W HA YJITPAHU3KUE KOHLIEHTPALMH, HEOOX0MMO 136eraTh JitoOOro 3arps3HeHus.

MaccoBbie KOHLICHTpALIM 3JIEMEHTOB MOTYT MEHSThCS JOBOJIBHO ObICTpO mocie oTéopa
npob us-3a 3¢pexron amcopbumu mwim aecopoumu. ITO ABNAETCA 0C000 BAXKHBIM, HAIIPHUMED,
st Ag, As, B, Se u Sn. Beibop Marepraa mocy/isl 3aBUCHUT OT ONpEAesieMOii MacCOBOH KOH-
LIEHTPALIMHU 3JIEMEHTOB.

Jlns ompeneneHusi pacTBOPEHHOH (pakuuu seMeHTOB, oOpasel] GUILTPYIOT Yepe3 MeM-
OpaHHblii GUIBTP, HOMUHAJBHBIH pa3smep mop 0,45 Mkm. Kaxaas maptus MeMOpaHHBIX QUIIBT-
POB OJDKHA KOHTPOJIHMPOBATHCS HA 3arpsizHeHHe. MCmonbp3yoT HECKOJIbKO MopLumii obpasiua st
NPOMBIBKH (PUIIBTPOBAIbHOM YCTAHOBKH, X cOPachIBaIOT, a 3aTeM COOMParOT TpeOyemblit 00beM
¢unbTpara.

Hobasisitot 0,5 Mt a3oTHO# kucnoTsl (6.2) Ha 100 M o6pasua. Yoexnatorcs, uto pH <
2; B IPOTHBHOM Cllydae, JO0aBJISIIOT a30THYIO KUCIIOTY.

B cny4ae onpeneneHus 3J€MEHTOB, COSMHEHHs KOTOPbIX MOTYT MOABEPraThCs MHAPOIH-
3y, Hampumep, Sb, Sn, W wiu Zr, no0aBisitoT nonojgHUTeNbHO K 06pasiuy 1,0 M cosisiHO# Ku-
crotel (6.3) Ha 100 Mt o6bema. Yoexnatores, uto pH < 1; unu ske n1o0aBnsioT 60bILe CONSTHOMH
KHUCJIOTBL

9 IlpeaBapuTeLHASI HOATOTOBKA 00pa3ma

9.1 OnpeneneHne MACCOBOI KOHIIEHTPALHH PACTBOPEHHBIX YJIEMEHTOB (€3 pa3Jioxke-
HUSA

IIpogomxaroT BBINOJHATL HEMCTBUS COrNIACHO pasgeny 10, uCnonb3ys NOJKUCIEHHBIN
¢uneTpar, ykasaHHbI B paszene 8. Ecmm HabnroneHHe MOKa3blBaeT HA OTCYTCTBHE YaCTHII,
¢bunbTpanneil MOXXHO mpeHeOpeusb. T 00pasibl JOOKHBI ObITE OECLIBETHHIMH U MMETb MYT-
HocTh<1,5 FNU (ucnone3oBate popmasuHOBbIil Hedenomerp, cm. LUCO 7027).

9.2 OnpenesieHue 001Iei MaCCOBOI KOHIIEHTPALINH MOCJE PA3JI0KEHUS

MaccoBast KOHIIEHTpaLus], ONpeAeNsAeMas COTIacHO JaHHOMY pa3lielly, He BO BCEX CIIydasx
HPEACTaBJIsAeT BAJOBYIO KOHLEHTpaluio. BMecTo sToro Oyner aHanu3upoBaTbCsA TOJBKO HacTb
JAHHOTO 3JIEMEHTHOTO COCTaBa I10 OTAEILHOMY Pa3I0KEHHIO.

PexoMennyeTcst a30THast KUCJIOTA AJA PAa3IOXNKEHUs, KOTOPOE NOJDKHO BBITOJIHATHCSA B CO-
otBerctBuu ¢ UCO 15587-2. Ecnu BriOpaHa apckas BOAKa, HEOOXOIMMO BBIIONHSTE POLENY-
py B cootBerctBuu ¢ ICO 15587-1, B 3TOM Ciiydae, BO3MOXKHBI ITIOMEXH, BBI3BAHHBIE BBICOKUM
coziepKaHUeM XJIOPa, YTO TOJDKHO OBITh, COOTBETCTBEHHO, YUTEHO.

Ipu 3TO# TIpouenype HEKOTOPbIE 3IEMEHTHI M COOTBETCTBYIOLIME MM COeNUHEHHUs (Ha-
npuMep, CUINKAThI WM OKCUA aTIOMUHUS) OYAyT pacTBOPATHCS HE IIOTHOCTBEO.

Jlns onpeneneHus ONoBa MOXKET OBITh HCIIOIB30BAHO CIIEAYIOIIEe Pa3IokKeHUe:

a) Hobasuts 0,5 M cepHOit kucnots! (6.5) u 0,5 M nepexucu Bogoporna (6.6) B
50 M BogHOTO pacTBOpa 0Opasia,;

B) Brmaputs cMech 1o nosiBieHus SOs;

c) B ciyuae HENOJHOrO Pa3JIOXKeHHsl, MOCHE OXNAKAEHUS, JOOAaBUTh HEOOJBLIYIO
nopuuio Bogsl (6.1), onsaTh 1006aBUTE IepeKuch Bonopoaa (6.6) 1 moBTOpuTs 00padoTKy;

d) PacTBOpUTH OCAOK B Pa3BENEHHOMN COJISIHOM KucoTe (6.4) 1 noBectd 00beM 10
50 mu1 BOHOI;

e) O06paboTaTh XOJOCTYIO IPOOY TAKKUM K€ CIIOCOOOM.
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MoryT moHamo0OUThCst 0COOBIE METObI PA3JIOKEHHSI, €CIH HYXKHO onpenenutb Sb, W uau
Zr.

Ecnu ombIT moKasal, YTO 3JEMEHTBHl MOXHO KOJIMYECTBEHHO BBIENUTH 0€3 Pas3sioKeHUs,
JTOW MPOUEYPLI MOJKHO H30€KaTh.

10 IIpoueaypa

10.1 O6mue nmoJ0KeHUs

B meronax mMacc-CIEKTPOMETPUH C UHAYKTUBHO CBSI3aHHOHN IIa3MOI, COOTHOIIEHHE MeX-
Iy U3MEpsIeMBIMH CKOPOCTAMM CHETa M MACCOBBIMHU KOHLIGHTPALIMSIMU 5JIEMEHTA, KaK U3BECTHO,
IOJHKHO OBITH JUHEHHBIM B AMANa30He HECKOJIBKO MOpsiakoB. IIoaToMy JMHelHble KpUBBIE Ka-
JOPOBKY MOTYT OBbITH UCIIOJIB30BAHBI I KOJIMYECTBEHHOro onperneneHus. Bo Bpems mpoueny-
pbl M3MepeHust HeOOXOONMO IIPOBEPATh JMHEHHOCTb KPUBBIX KaNUOPOBKU B IHAIA30HE H3Me-
psieMbIX KOHLICHTpPALUil.

Ora npoBepka MOXkeT ObITh BhINoOIHEHa B cooTBeTcTBHM ¢ ICO 8466-1.

Hactpouts npubopubie xapaktepuctuku cucremel UCIT-MC cornacHo pyKOBOACTBY U3-
TOTOBUTEIIA.

3a 30 MuH 10 U3MepeHUs HACTPOUTH IPUOOP B COOTBETCTBUH C PaOOYUMHU YCIOBUAMH.

Ilepen xaxnmoit cepuell M3MepeHU NOKHA ObITH MpPOBEpeHa YyBCTBUTENBLHOCTb U CTa-
OUIBHOCTH CHCTEMbI IIPM MOMOINM pacTBopa omrummsanuu (6.12). [IpoBepsaTh paspelneHue u
KaJIHOPOBKY MacChl HACTOJBKO 9acTO, HACKOJBKO TPEOYET MHCTPYKIMSA U3TOTOBUTEIA.

Hactpouts mpu®op ¢ mOMOIIBIO pacTBOpa ontumusaimu (6.12) ais yMeHblueHHs Me-
maromux ddpdexroB (Hanpumep, oOpasoBaHHe OKCHIA, OOpa3sOBaHHE IBYX3apsOHbIX HOHOB),
OKAa3bIBAIOIINX BIIMSIHUE HAa YyBCTBUTEILHOCTD.

CornacHo Tabnuue 3 onmpenenuTs OTHOCUTENBHBIE aTOMHBIE MacChl H COOTBETCTBYIOLIHE
UM MONPAaBKU.

Omnpenenuts BpeMs MPOMbIBAHUS CUCTEMBbI BBOJIAa 00paslia B 3aBUCUMOCTH OT JUIMHBI I10-
TOKa; B ciiydae OONBbINONH Pa3HHLIbI MEKIYy MAacCOBBIMU KOHIIEHTPALUSAMH B U3MEPSEMbIX pac-
TBOPAX, YBEIUYUTH BPEMS IPOMBIBKH.

PexomennyeTcs HCNOIB30BaHNE PAcTBOPA 3TANOHHOTO dyeMeHTa. Jlo6aBuTh pacTBOp 3Ta-
JIOHHOTO 3JeMeHTa (6.9.3) B MaTpuuHbIil pacTBop (6.13), BO BCe MHOrO3JE€MEHTHbIE KanuOpo-
BOuHbIe pacTBOpbI (6.10), B xonocTol kannOpoBouHelii pactBop (6.11) 1 BO Bce H3MepsieMble
pacTBOpBL. MaccoBast KOHIIEHTPALMS 3TAJOHHBIX JJIEMEHTOB JIOJDKHA OBITh OMMHAKOBOIT BO BCEX
pacTBopax. HacTo HCHONB3YIOT CIEAYIOIIYEO MaCCOBYEO KOHLIEHTPALMIO:

p (Y, Re) = 50 mxr/n

IMMpumeuanue - UCIT-MC obnagaer OTIMYHON BO3MOKHOCTHIO MHOTO3JICMCHTHOTO aHATH3A.
UyBCTBUTEIBHOCTD OIPEACICHHS 3aBUCHT OT MHOTHX IApamMeTpoB (IOTOK PACHBLINATEINSI, BBICOKOYACTOT-
Hasl MOILHOCTb, HAIPSDKCHUC B JIMH3AX, PEXKUM HANPSLKCHUA B JIMH3aX H T.A4.). OnTHManbHbIE HACTPOHKH
mpubopa He MOTYT OBITh JOCTUTHYTHI IJIS BCEX 3JIEMEHTOB OTHOBPEMEHHO.

10.2 Kanuoposka cucrembr HCII-MC

Korna ananutuyeckast cucteMa mpubopa OLIEHUBAETCS BIIEPBbIC, a TAKK€ OLIEHHBAIOTCS
MHTEpPBaJbl U3MEPSIeMbIX KOHLIEHTpPALMi, CTPOSAT KaJMOPOBOYHYIO KPHBYIO Ul K&KAOTO OIpe-
OENAeMOTO 3JIEMEHTa, HCIIONb3YsI MUHUMYM 5 M3MepsieMbIX TOYEK (HampuMep, XOJOCTOH Kaaub-
POBOHYHBIN pacTBOP U 4 KaTMOPOBOUHBIX PACTBOPA).

Jns exxenHeBHOH paOOThI, JOCTATOUHO OJHOTO XOJIOCTOTO PAacTBOpa M OAMH HMJIM ABA Ka-
IUOPOBOYHBIX PAcTBOPA, MPU 3TOM HEOOXOAUMO MPOBEPHUTH MPABHILHOCTH KaTHOPOBOYHOH
KPHUBOH € CEPTUPHULINPOBAHHBIM SJIEMEHTHBIM 00pa3LoM, CTAHIAPTHBIM 00pa3OM HJIH COOTBET-
CTBYIOIIIMM BHYTPEHHHM KOHTPOJbHBEIM 00pasioM (cm. UCO 17294-1, nynkr 9.1).
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OObIyHas IpOLelypa COCTOUT B CIEAYIOLIEM:

ToAroTOBUTH U M3MEPUTDH XOJIOCThIE KaauOpoBOUHbIE pacTBopbl (6.11) M MHOTO3IE€MEHT-
Hble KaOpoBoYHble pacTBOPbI (6.10). CorylacHO MHCTPYKLUUK H3TOTOBUTEIS IOCTPOHUTH KaInO-
posounblii rpaduk. Kaxnoi Touke rpaduka JOIKHO COOTBETCTBOBATh HE MEHEE JBYX H3MeEPE-
HUH.

VyecTb BO3MOJKHBIE Pa3jINyMsl B U30TOIHOM COCTaBE MEXY KaJIMOPOBOYHBIMU PAacTBOpA-
MH U U3MEPSIEMbIMH pacTBOpamu (HanpuMmep, penaeBantHele s Li, Pb, U).

10.3  H3mepenue MATPHYHOIO PACTBOPA AJIsSI OLEHKH NONPAaBOYHBIX K03 duumen-
TOB

Jltst IpoBeneHNsT M3MEPEHHsT MATPUYHOTO PACTBOPA IS OLIEHKH MONPABOYHBIX K03(hdu-
LIMEHTOB CIIEAYET MPENBAPHUTEILHO OLIEHNTh W OTKOPPEKTUPOBATh MOIpPaBOUHbIe KO3 HULIneH-
TbI, 3aT€M U3MEPUTh MaTPHYHbIE PacTBOPHI (6.13) B penenax 3afaHHBIX HHTEPBAJIOB.

10.4  H3mepeHue o0pa3uos

IMocne ycTaHOBKH KaTMOPOBOYHBIX KPHUBBIX, H3MEPUTh XOJIOCTbIE PACTBOPHI U 00pa3LBbL.

B mpomexyTkax Mexay u3MepeHusMu (Hampumep, uepes Kaxiasie 10 o6pasnoB) npose-
PSITh TOYHOCTD OIPEIeNeHUs] OMHOTO CepTHOUIMPOBAHHOTO WM 3TAJIOHHOTO oOpa3sia Wi of-
HOTO BHYTPEHHEr0 KOHTPOJILHOTO 06pasia. Eciu 310 Heo6xoauMo, CHOBa MepenpoBepUTh.

Hexkotopsie anemenThl (Hanpumep, Takue kak Ag, B, Be, Li, Th) BbIMbIBatOTCS O4€Hb M-
JIEHHO U3 cHcTeMbl BBoAa obpasia. IIpy BBICOKO# CKOPOCTH cyeTa, 3G deKTsl «3anmOMUHAHUA»
IOJIKHBI OBITH IPOBEPEHBI HI3MEPEHIEM XOJOCTOr0 KalimbpoBo4HOro pacraopa (6.11).

11 Pacuer

MaccoBble KOHLEHTPALMHK AJISI K&XKOTO 3JIEMEHTa ONPeNeTioT ¢ HOMOIIBIO MPOrPaMMHO-
ro obecrieuenusi mpubopa. BeInomHUTD ceayroiue ASHCTBUS 11 KAJKAOTO SJIEMEHTa!

a) OTKOpPEKTUPOBATh CKOPOCTh CYETA COINIACHO COOTBETCTBYIOLIUM YpPaBHEHHSIM
(cM. Tabnumy 3);
B) BBectu monpaBky AJisl CKOPOCTH CYETa M3 PaCTBOPOB € XOJOCTON KaJTHOPOBKOM,

KaTHOPOBOYHBIX M H3MEPSEMBIX PACTBOPOB, U COOTHECTH CO CKOPOCTSIMH CYETa 3TATOHHBIX JJie-
MeHTOB. OIpenenuTh HAKJIOH B OTPE30K Ha OPJIMHATE,

) OrmnpenieniTs MacCOBbIE KOHLEHTPALMH 0OpasLOB ¢ MOMOLIBI0 CKOPOCTeil cyeTa
rpadukamu KaTUOPOBKH;
d) VYTOYHHTB Pe3yJIbTAaTh, IPUHHUMAs BO BHUMAHHE MAaCCOBBIE KOHIIEHTPALUH XOJIO-

CTBIX KaJIUOPOBOUYHBIX PACTBOPOB, M BKJIIOYHTb BCE Tambl M0 pa3basieHuto B pacyer. Eciu 06-
paser pasmaraincs (cM. 9.2), COOTBETCTBEHHO, NOJDKHBI OBITH BHECEHBI MOMPABKH C YUETOM MPO-
LeqyPHOH HOATOTOBKH XOJIOCTOTO PacTBOPa (Pa3jioskeHHE XOJIOCTOTO PacTBOPa).

CornacHo TpeOOBaHUSIM, YCTAHOBJIEHHBIM AHAJIUTHYECKAM KOHTPOJIEM KaueCTBa, Ompese-
JIeHNe MAacCCOBBIX KOHLIEHTPAaLMi C HCMOJb30BAaHMEM MNpOrpaMMHOro obecnedeHus npubopa
JOJOKHO OBITh MPOBEPEHO M 3aBEPEHO NOKYMEHTAIbHO. BO BCex ciiyyasx, HOJDKHO ObITh SICHO,
KaKH€ BBINOJHAKTCS MOMPABKU MPU NMOMOLIH NMPOTPAMMHOI0 o6ecne'{eﬂml.

Odopmnenue pe3ynbTaToB MPENCTABIAIOT B CTOJNBKUX 3HAYAINNX LH(Pax, HACKOJIbKO JI0-
[IyCKAeTCsl TOYHOCTBHIO U3MEpPsieMbIX 3HAUEHHUil.

Ilpumepu: Meows (Cu) 0,142 me/n

Kaomuii (Cd) 0,50 mxe/n
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12 ToyHOCTH

IIpu MexabopaToOpHBIX MCIBITAHHSX, BBIMOJHEHHBIX B I'epManuu B 1997 r., momydeHsl
pe3yJIbTaThl, IpeAcTaBieHHble B Tabnuuax 5-7. Onucanue marpur obpasma npuseneno B Ilpu-
JIOKEHUH A,

13 OTuer 06 HCOBITAHUAX

OTuer 00 UCTIBITAHUSX TOJDKEH COAEPIKATh CASAYIOLUIYIO MHPOPMALIHIO!

a) CChLIKA Ha NaHHBII CTaHIapT,

6) mosnHas uneHTuduKauus odpasua;

¢) oopMIieHHE PE3YNIBTATOB, KaK yKa3aHo B paszaene 11;

d) npenBapurenbHas obpaborka o6pasua, ecii MPOBOAKUIACD;,

€) moOble OTKJIOHEHHS OT 3TOTO0 METOIAa M IETald BCEX OOCTOSITENBCTB, KOTOPBIC MOTIIH
HOBJIUSTD Ha PE3YJIbTAT.

14 TpeboBanus 6€30NaCHOCTH
14.1 IlepcoHan, MCHONB3YIOMIMIT AAaHHBIH CTAaHAAPT JAOJDKEH MMETh COOTBETCTBYIOILYIO

KBATA(GHKALUIO U OBITh XOPOLIO 3HAKOM C JIAOOPaTOPHOH MPAKTHKOIA.
14.2 IIpu pabome ¢ xumuueckumu 6eujecmseamu OONHCHbE COON00amscs mpebosanus [1]
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Ipunoxenne A
(cnipaBo4HOE)

Onucanue MaTpul 00pa3Lo0B, HCIOJIL3YEMbIX AJISI MEKJIA00PATOPHBIX HCIBITAHUIA

A.1 IToBepXHOCTHBIE BOABI

OOpaser] OBEPXHOCTHBIX BOA [UIsi MEXJIaOOpaTOPHBIX HUCTBITAHUH (cM. Tabmuiy 5) Obut
B3AT u3 pekn «MeHip, koTopas pachojioskeHa B HH3MHE HEMEIKOro ropHoro xpebra Xapn
(«Hmxnasa Caxconnsty). Obpaser ObLT rOMOTeHH3HPOBAH U POGHIIBTPOBAH Yepe3 MeMOpaHHbII
¢uneTp ¢ nuamerpom oreepctuil 0,45 MxMm. 3atem oH Obut okucieH 1 % (0ObeMHEBIIT) KOHIIEH-
TPUPOBAHHOW a30THOI KucnoToil. Cnenyrompe MaTpUUHbIC 3J€MEHThI OBUIH KOJIHMYECTBEHHO
onpezesnens! (cm. Tabnuny A.1):

Tab6nuuaAl - Marpuua noBepxHOCTHOH BOAbI, HCHOJIL3YEMOH AJISI BHYTPH-
J1a00pPATOPHBIX UCTIBITAHUI

3HayeHHs HOHA Eaunnna uzmepe- PesyabTart
HHS
3Hauenne pH 6,2
DneKTpudecKasi NPOBOAUMOCTh (25°C) MKCwm/cm 310
Kanbruii (Ca™) MI/JT 30,0
Marnesuit (Mg™) Mr/71 4.6
Harpuit (Na™) Mr/1 41,0
Kannii (K) MI/JT 5,6
Keneso (Fe™) M/ 1,7
Xnop (CIH) MI/JT 25,0
Cysbhar (S0.7) Mr/ 28,0
HuTtpar (NO; *) MI/T 10,5
T'mppoxapbonar (HCO3) MI/TT 141

Boutn BHECEHBI CIIEMYIOLINE 3JIEMEHTHI, HCIOJb3Ysl COOTBETCTBYIOIINE OCHOBHBIE OIHO-
3JIEMEHTHBIE PacTBOPHI (6.7):

— MBIIIBSK;

— Oepusnuii;

— BHCMYT;

— KaaMuii;

— IIe3Wii;

— Xpowm,

— TaJIJInN;

— CeJIeH;

— TaJUIHIA,

— ypaH.

A.2  CuHteTHyeckuii oopasen

Cunrernyeckuii obpasen s MexIabopaToOpHbIX cpaBHeHHIT (cM. Tabmuuy 7) ObuT mMoA-
FOTOBJIEH pa30aBieHHEM COOTBETCTBYIOIIMX OCHOBHBIX OJHO3JIEMEHTHBIX pacTBopos (6.7). B
Hero ObL1 moGaBneno 10 mut comsiHOM KUCHIOTHI (6.3) Ha JNUTP, a PacTBOpP AOBOJACH BOIOH IO
Hy)HOro obbema (6.1).
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CBeeHusl 0 COOTBETCTBHM MEKAYHAPOAHBIX CTAHIAPTOB, HA KOTOPBIE JAHBI CCBLIKH,
crangapram, npumensieMbiM B PecniyOnke KazaxcraH B kauecTBe HAEHTHYHBIX HJIH
HEIKBUBAJIEHTHBIX

O6o3HaueHne ¥ HaMMeHOBaHKe MexkmyHaponHoro | Crenens co- | O6o3HaueHHe 1 HAUMEHOBAaHHE
craHgapra OTBET-CTBUs | TOCYyAapCTBEHHOI'O CTaHaapTa

HCO 3696: 1987 Boaa ans aHanMTHYECKOTO 1ab0- T'OCT 6709-72 Boxa auctumumpo-

PaTOPHOro MCIIOIb30BAHUS —ONHCAHNE U METOABI NEQ BaHHad. TexHHYeCKUe yCIOBUS

HUCIBITAHUM

HCO 5667-1 KauectBo Boasr — O10p npob- Paz-

aen 1: pykoBoAcTBO 10 paspaboTke mporpamm mpo- - *

6ootbopa

HCO 5667-2 Kauectso Bogsl — O160p mpob — Pas- DT CT PKT'OCT P 51592-2003 Bopa.

Jie 2: pyKOBOACTBO IO MeToAaM mmpobootdopa O6uwme TpeGoBaHusI K 0TOOPY mpob

HCO 5667-3 Kauectso Bogsr — O160p mpob — Pas- CT PKTOCT P 51592-2003 Boza.

JE 3: PYKOBOJCTBO II0 XPAHEHHIO K 00paboTKe IDT Obmme TtpeboBanms Kk OTGOPY

pod BOXEI pod

HCO 7027:1999 Kauectro Boasl. OmpeaencHue T'OCT 3351-74 Boza mumhepas. Me-
NEQ TOJ ONpPEACNICHUS BKyca, 3araxa,

MOMYTHEHHUS

IBETHOCTH M MyTHOCTH

HCO 8466-1 Kauecrso Boast — Kanmnbposka u
OLICHKA aHAJIMTHICCKAX METONOB M PAcUET XapaK-
TEPHCTHK ONPEACICHUS— Pas3aen 1: craTucTuaeckas
OLICHKA JIMHCHHOH (QyHKIHH KaTH-OPOBKH

k%

HCO 15587-1 KauectBo Boapt — PactBopeHue mis
OINPCACIICHUS BEIOPAHHBIX JJICMCHTOB B Boac — Pas-
zaen 1:Pasnoxxenne napckoi BOIKOH

k%

HCO 15587-2 KauectBo Boabl —PacTBopenne mist
ONpEACIICHUS BHIOPAHHBIX SJIEMCHTOB B BOAE — Pa3-
aen 2: PasnoxxeHue a30THOM KHCIIOTOM

k%

HCO 17294-1 Kagectso Boast — [IpumencHne
MAaCcC-CICKTPOMCTPHH € HHIYKTHBHO CBSI3AHHOH
TLIa3MOM JUTS ONPEACICHUS 3JeMEHTOB — YacTs 1:
OO0mue yka3aHust 1 OCHOBHBIC ITPHHIATIBI

k%

*BxiIo4cH B IUIaH pa3paboTKH rocyAapCTBEHHBIX cTaHAapTos Ha 2006 rox.

**Hcnonp3oBanue crangaproB BosmoxHO B coorBerctBud ¢ CT PK 1.9, 3a npuoOpercHueM AaHHBIX
CTaHJapPTOB MOYKHO OOpALIATHCs B rOCYAapPCTBEHHBIH (POHA HOPMATHBHO-NIPABOBHIX AKTOB H CTAHAAPTOB
o azpecy: r.Acrana, Jlessrit Geper p. MM, yia.Ne 35, nom 11 3panue «Otanonnsiii neHtp», ['CO.

19



CT PK UCO 17294-2-2006

Ipunoxenue
(cripaBogHOE)

Bbubmnorpadus
[1] IIpukas MunucrepcrBa smpaBooxpaneHns PecmyOmuxm Kasaxcran ot 24 Mmapra
2005 1 Ne 136 CanurapHO-3muAeMHOJIOTHYECKHe TpaBmia u  HOpMel «CaHHMTapHO-

SMHUAEMUOJIOTHYECKHE TPeOOBAHUS K COMEPIKAHUIO M YCIOBUSAM PabOThI B JIAOOPATOPHSIX, BBI-
HOJIHAIOIUX XUMIYECKHE, TOKCUKOJIOTHYECKHE, PaAHOIOTUYECKHE HCCIIENOBAHIY.
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YIAK 663.6:006.354 MKC 13.060.20 KIIBJ/I 15.98.12

Knarwuesble cioBa: Boma, mpenen OOHapy>KEHHS, MacC-CMIEKTPOMETPUs], UHIYKTHBHO
CBsi3aHHAs IJIa3Ma, OTpeIesIeHHe XUMHYECKUX 3JIEMEHTOB, JaOOPaTOPHBIE MCIBITAHHSA, PACTBO-
Pbl, TIOATOTOBKA 00pasiia, CHHTETUYECKUi obpaserl.
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