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FOCYOLAPCTBEHHBIA ctanwpgaptr COK3A CCP

BEWECTBA OCOBO YUCTbIE
MeTog aTOMHO-3MHCCWOMMON CMeKTpocKonuu fa*
ONpeseneHns NPUMECE XUMUYECKUX dIeMeHTe™

B )KWMAKO(A3HbIX BeLecTBax rOCT 27566—87
Superpure substances. -
Method of :ftorﬁic emission spectroscopy (CT C3B 5772-86)

for determination of chemical elements
impurities in liquid-phase substances

OKCTY 2609

[fata BBegeHuns c¢ 01.07.88

HecobntofeHne CTaHAapTa Mpecnefyetcs no 3aKoHy

HacToswmii cTaHAapT pacnpoCTPaHseTcs Ha 0C060 UMCTble Belle-
CTBA W yCTaHaBNMBAeT METO[, ATOMHO-3MUCCUOHHOW  CMEKTPOCKOMUM
ONS onpefieneHns MpUMeceli XMMUYECKUX 3/1EMEHTOB B XKMAKO(MA3HbIX
BelLecTBax B Nnpedenax MaccosbIx Aoneit ot 10~» go 10 a %.

MeToq 3aKNioUaeTcs B KOHLEHTPUPOBAHUM MpUMEcein nyTem yna-
puvBaHWs npenaparta, COpGUMM MpUMeceil Ha TPaMTOBOM KO/INEKTOpe
M B NOCNEAYIOLIEM aHaNM3e KOHLEHTpaTa C WCMO/b30BaHWeM [yroBo-
o UCTOYHMKA BO36YXK/AEHMS 1 crieKTporpada.

. OBWVME YKA3AHNA

11. Mpn npoBefeHNN WCNbITaHWA [OMKHBI ObiTb COBMIOAEHbI Tpe-
6oBakna MOCT 27025—386.

12. MeTog npefycmaTpuBaeT OMpegeneHne NPUMECEeiR antoMUHKS,
6apusa, Gepunnus, BaHagus, BUCMYTa, F3/NIHA, XXenesa, 3010Ta, WH-
OVA. KaoMus, Kanbuus, KobanbTa, KPeMHWs, MarHus, mapraHua, Mme-
on, MonubaeHa, HUKens, 0N0Ba, CBMHLA, cepebpa, TWTaHa, Xpoma W
CTPOHLMA.

1.3, Macca MaBeCKH WCMbITYeMOro MpofyKTa H Crnocob ee npefsa-
puTenbHOV 00paboTKM [OMKHbI ObiTb YKa3aHbl B HOPMaTUBHO-TEX-
HWYECKON JOKYMEHTaLMN Ha MPOLYKT.

14. OnpefeneHve nNPoBOAAT B  MOMELLEHWAX, COOTBETCTBYHOLLMX
Knaccy uuctotbl 100 mo FOCT 25991—83, a TakXe B nammHapHbIX
6OKCax WM B BBITAXKHbIX YCTPOMCTBaX C OT(MAbTPOBAHHbIM BO3AY-
XOM.

W3gaHve ogmumansHoc Mepenevatka BocnpeLleHa
(0) W3patenbcTBO cTaHgapToB. 1988
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15. lMpn nposefeHUV onpefeneHns cnegyet WCKNUUTL BO3MOXK-
HOCTb BHECEHWS HEKOHTPONMPYEMbIX 3arpsisHeHWi (Hanpumep, W3 na-
6opaTopHOl nocydbl, aTMoctepbl, 3arpsa3HeHUi, BHOCUMBIX aH3INTU-
KOM, peakTMBamu U T. M.).

16. Mpn npoBefieHNN aHanm3a MCNoMb3yT PeakTUBbl KBasMduka-
LMW CXHMUYECKN YnCTble». [pu OTCYTCTBMM PEaKTUBOB TaKOW 4MCTO-
Tbl [OMYCKaeTCs MPUMEHEHNE PeakTWBOB HaMBbICLUEA YMCTOTbI, Bbl-
MYCKaeMbIX MPOMbILLNEHHOCTbIO.

2. ANMAPATYPA. MATEPUAJIbI N PEAKTWVBbI

CrekTporpa KBapuesblil —CpeAHeid  gucnepcun C TPexX/IMH30BOM
KOHAEHCOPHOW CWUCTEMOM W TpexcTymneH4yaTblM —ocnabuteneM  TWMoB
NCr-28, NCM-30. CT3-1 u fgpyrux, no3BofdOWMUX MPOBOAMTL onpe-
[eneHve ¢ TOl XKe TOYHOCTbIO W YYBCTBUTENbHOCTbIO.

CneKTponpockTop ¢ yBenuyeHnem B 20 pas, Hanpumep. MC-18
cnn-1, Cn-2, wan gpyrux Tunos, o6ecreymBarolLMX Heobxoaumoe
YBE/INYEHVE.

WVICTOYHMK [yrn MOCTOAHHOrO TOKa, O06ecneunBaoLLiMii nonyyeHwe
[yrv NOCTOAAHHOTO TOKa npu paboyem Toke 10—15 A ¥ HanpsXXeHUn
220 B.

MWKpPOAEHCUTOMETP, 06ecneymBaloOWmMiA - 3MEpeHe  OMTUYECcKOM
NNOTHOCTU A0 2 eauHuy, (Hanpumep, UPO-460. MdDO-451, MP-2).

Namna WHgpakpacHas MolHocTbio 250—500 BT (Hanpumep, Tu-
na 3C-1).

CTaHOK ANs 3aTOYKW YroMbHbIX 3M1EKTPOAOB.

MpucnocobneHns Ans MOArOTOBKM MPO6 K CMEKTpanbHOMY aHanu-
3y W3 OpraHu4yeckoro cTtekna w gToponnacta (MOACTaBKW, LUMATENN,
KOPO6KM N5 pa3MeLLeHns 31EKTPOLOB).

CTynKa 1 NecTK W3 OpraHnyeckoro CcTekna.

Unnungp 1-10 no MOCT 1770-74.

Yawku keapuesble no MOCT 19908—380.

Munetka 8-2-01 no TOCT 20292—74.

Becbl nabopaTopHble aHaNUTUYeCKWe 2-r0 Knacca TOYHOCTM MO
FOCT 24104—80 ¢ Hambonblwmm npegenom B3sewwwusaHus 200 T.

YCTpOWCTBO A/19 TOMOreHM3auMu ¥ pacTupaHns  nopoLukoobpas-
HbIX_BeLLeCTB 1abopaTopHOro M3roToBJIEHNA.

pacut nopowkosblii no FOCT 23463—79, oc. 4. 7—4.

Yrnn rpagmMTupoBaHHble, 0C. Y. 7—3 (3N1€KTPOAbl), ANaMETPOM
He MeHee 6 MM (BEpXHWEe 3NeKTPOAbl 3aTOYEHbI Ha KOHYC, B HUKHUX—
BbICBEP/IEH  UMAVHAPUYECKWIA KpaTep AvameTpoMm 4,5 MM. rny6uHoi
2 MM). [onyckaeTcs NpUMeHeHne rpauUTOBbIX 3/1EKTPOAOB C KaHa-
NIOM ApYyrovi ray6uHbl 1 gnameTpa.

doTonnacTMHKK cnektpanbHole TMna CM3C un tuna M 4yBCTBU-
TenbHoCTbl0 10—16 eauHuy. [onyckaeTcsa npuMeHeHWe goTonnacTu-
HOK ApYrux TWUMOB C aHaNOrMMUYHON YyBCTBUTENbHOCTHIO.
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AMMOHWIA XNOpUCTbIA  (aMMOHWIA xnopug) no MTOCT 3773—72.

Boga guctunnuposaHHad no FOCT 6709—72, gBaxkAbl MeperHaH-
Has B annapaType M3 KBapLEeBOro CTekna. XpaHAT B MOAMITUNEHOBbLIX
cocyfax.

"'MapoxuHoH (n-gurugpokcnbenson) no FOCT 19627—74.

Kanwuii 6pomuctbiin (kanuii 6pomug) no FOCT 4160—74.

Kanuii yrnekucnblii (kanuii kap6oHat) no FOCT 4221—76.

Kucnota asotHas no MOCT 11125—84, oc. 4., KOHLEHTPUPOBaH-
Has.
Kucnota congHad no MOCT 14261—77, oC. Y., KOHLEHTPUPOBAH-
Has.
MeTton (4-meTunamuHodeHon cynbgat) no FOCT 25664—83.
HaTpwii CepHHCTOKWCAbIV (HaTpuid cynb(uT) 7-BOAHLIVI NO HOpMa-
TUBHO-TEXHNYECKOW [OKYMEHTaLMU.

HaTpuii  cepHOBAaTUCTOKMCAbLIA  (HaTpuii Tmocynbat) no FOCT
27068—386.

Hatpuii xnopucTblid (HaTpuiA xnopwma), oc. Y. 6—4, MOPOLOK K
pacTBOp C MaccoBoii goneit 2 % B CMecK 3TWU/IOBOTO CNupTa H BOAbl B
COOTHOLEHUN 3+1.

CnupT 3TWNOBbIA (3TaHOM) PeKTUDMKOBAHHbLIA  TEXHUYECKWIA MO
FOCT 18300—87, BbicLUMin COPT.

MposBMTENb MENKO3ePHUCTLIN; FOTOBAT CMELUEHWEM  PAcTBOPOB
A 1 b BcooTHoweHun 1+ 1

PacTBop A rotoBaT pactBopeHvem B Boge (o 0,5 am3) 1,0 r me-
Tona, 12 r rmgpoxmHoHa, 200 I KPUCTaN/IMYECKOrO CEPHUCTOKHC/IOro
HaTpus.

gacmop b roTtoBaT pactBopeHvem B Boge (go 0,5 gm3) 100 r
yrnekucnoro Kkanus 1 1,0 r 6poMmucToro Kaams.

durKcax ObICTPOAENCTBYIOLWMIA; FOTOBAT pPacTBOPEHMEM B  Bofe
(no 1 am3) 300 r TrocynbhaTa HaTpust M 20 © XJIOPUCTOTO aMMOHMUS.

KwncnoTa 3010TOX/I0PUCTOBOAOPOAHAS.

Cepebpo a3oTHOKMcnoe (cepebpo HuTpat) mo FOCT 1277—75.

Onosa pgsyokucb (onosa (I1) okeHg) no MOCT 22516—77.

ANIOMVHMA OKWCb (aNFOMUHUIA OKCUA).

Bepunnnsa () okmce (6epunnunii (11) okeung).

Banagua (111) okucb (BaHagmin (111) okcug).

Bucwmyta (V) okucs (BuemyT (V) okeng).

Fanana (111) okucs (rannnid (111) okcmp).

XKenesa (I11) oknuce (keneso (111) okeug).

Wugms (111) okuck (mHgwin (111) okcnp).

Kagmusa okvcb (Kagmuin okcug).

Kanbuus oknch (KanbLuii OKCUA).

Ko6anbTa (111) okuck (ko6ansT (111) okenpg).

KpemHusa (1V) okuck (kpemuuii (IV) okcnp).

MarHus okucb (MarHuii okcug).
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MapraHua (1V) okuce (mapraHey (1V) okcug).

Megmn (11) okuce (mefb (1) okcua) NOPOLLIOK.

Monu6gera (V1) okucb (MonmbgeH (V1) okcup).

Hukens (111) okucb (Hukens (111) okeng).

CsuHua (I1) okucb (csuHey (11) okcua).

CTpOHUMA OKMCb (CTPOHLMIA OKCUL).

TutaHa (111) okuck (tutaH (111) okeng).

Xpoma (I11) okucb (guxpom Tpuokuch, xpom (I11) okcup).

Jonyckaetcs npuUMeHeHVWe WMMOPTHOM  annapaTypbl M0 Knaccy
TOYHOCTU N PEeaKTWUBOB MO KaYeCTBY He HUXKE OTEeUeCTBEHHbIX.

3. MOAroTOBKA K AHANN3Y

3.1 MpurotoBneHne o6Gpa3LoB CpaBHeHUA

Oobpasel, cpaBHeHMA € maccoBoii goneii 1% kaxpaoi onpepense-
MOl npumecu, Kpome 30n0Ta (B pacyeTe Ha 3/1EMEHT), rOTOBAT MyTeM
TWATENIbHOTO pacTupaHus B CTYMNKe W3 OpraHuWyeckoro crekna 1,272 r
MOPOLLKOBOro rpaduta C OKCUAaMmu OrnpefensieMblX 3/EMEHTOB B KO-
NIMYeCTBaXx, NPUBEAEHHbLIX B Tabnuue.

dopmyna Macca, r dopmyna Macca, r
A1*0> 0.038 MgO 0.034
BaO 0,022 MnoOj 0032
BeO 0,056 CuO 0,025
V*Qj 0.035 MoOa 0.025
BijOj 0,022 N1,0, 0.028
Gajo> 0,027 SnoO, 0,026
FcOi 0.0Ss PbO 0.020
Injoj 0.022 AgNoO, 0.031
cdo 0.022 Sfo 0,030
CaO 0.028 Tio, 0.034
Co*Os 0,028 Cfjoj 0030
Sio, 0,042

Ecnn KOHTPONMUPYIOT He BCe YKa3aHHble 3M1eMeHTbl, TO MpU Npuro-
TOB/IEHUM 06pasla CpaBHEHWS GepyT HaBECKM OKCUAOB TOMbLKO Onpe-
[ensemblX 3nemMeHToB. K nosmyyeHHoli cmecu  [06aBNSOT MOPOLUKO-
Bbll rpaT 4S8 COXpaHeHWs Maccbl 06pasua CpaBHEHWS, PaBHOM
20T

Mpy onpegeneHun 3010Ta MOMYyYeHHbI 06pasel, cpaBHeHMs mMome!
AT B KBapLeBYyl YalKy, fo6asnswT no 10 cM3 consHOM H as3oT-
Hoin kucnoT 1 0,042 r 30M10TOXOPMCTOBOAOPOAHOM KUCMOTLI. PacTBop
BbINapMBaloT JOCyXa W TLWATe/IbHO pacTupatoT.
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O6pasubl CpaBHeHMs C MaccoBoii fonein npumecn MO-1; MO-2;
3*10-3; 1-10-3; 1-10 < 3-KO-4 1 310“4% roToBAT MyTem CMeLlMBa-
HUA B YCTPOI/CTBE TOMOreHM3aUMy KaXAoro npefplgylero obpasua
CpaBHEHUS C MOPOLUKOBLIM rpatuToM B COOTHOWeEHWU 1+3 nam 1+ 10.
3aTeM B Kax[Ablii ob6pasel, cpaBHeHWs A06aBAAKT XAOPUCTbIA HaT-
puin B KonmyecTBe 2 % OT Maccbl 06pasua v CHOBa TLLATeNbHO pacTu-
patoT.

Jlonyckaetcs BBefleHMe XNOPUCTOr0 HaTpus HEMOCPEACTBEHHO B
KXYl HaBeCKy Mpobbl M KaxAblli obpaseL, cpaBHEHWS W MPUrOTOB-
NeHve 06pasLlOB CpaBHEHUS C BBEEHWEM MpPUMeCceil B BWUAe PacTBO-
poB, NPUroToB/eHHbIX Mo FOCT 4212—76.

Mpyn NpuroToBneHMN 06pas3LLOB CpPaBHEHUS aHaM3MPYEMOl U KOH-
TPOMbHbIX MPo6 (Mn. 3.2 u 3.3) gonyckaetcs YBENMYMBATL  KOMUYECT-
BO BBOAMMOrO X/IOPUCTOro HaTpusi Ao 5%, a MOPOLUKOBOro rpagura
fo 0,05T.

32. MopfroTtoBkKa aHanusnmpyemon npobbl

B Tpu KBapLeBble YallKu MOMELLAIOT MO HABECKEe aHanu3upyemMoro
BellecTBa ¥ A06aBNAT B Kaxayt dawky no 0,02 r nopowkoBOro
rpaguta. Yallkim MOMeLanT B YCTPOWCTBO ANA ynapvMBaHWA W ynapu-
BaloT fgocyxa IB cootsetctBun ¢ FOCT 27565—87. [anee no-
POLUKOBbIV FpauT cobmpatoT LinaTesnem B ropky M BHocaT 0,02 cvm*
pacTeopa X10pUCTOro HaTpus.

Cofepxumoe yallek CHOBa ynapusaloT focyxa. Takum 06pasom
NoJlyyaloT KOHLEHTpaTbl aHanu3vpyemoii npobbl (KATT).

33. MoAroToBKa KOHTPONbHON Npo6bI

B Tpu KBapueBble yawku nomewarotT no 0,02 r MOPOLLKOBOro
rpajguta v BHOCAT no 0,02 cM* pacTBOpa X/I0PUCTOrO HaTpus, comep-
XMMOE YallleK BbINapuBaloT focyxa. Takum 06pa3oM nosy4yaroT KOH-
LleHTpaTbl KOHTPO/bHOM npobbl (KKIT).

34. MoproTtoBKa 31eKTPOJOB K aHanusy

YronbHble 3M1eKTPOLbl NPOTMPAOT 3TWAOBLIM CMMPTOM H 06GXMWra-
10T VX B LyroBOM paspsfe npu cune toka 12 A B TedyeHue 15 C, KOHT-
poNupys CNeKTpbl Ha OTCYTCTBME B HWUX NMHWUIA ONpeaensemblX 37eMeH-
TOB.

4 MPOBEAEHWE AHANN3A

B KaHanbl 31eKTPOJOB MOMELLAIOT KOHLEHTpaTbl aHaan3upyemoin
H KOHTPO/IbHOM Npo6 ¥ 06pasy0B CpaBHEHUS U (OTOrpadupyoT Chek-
Tporpammy npu cune toka 10—12 A u akcnosuuyun 15—20 c.

Ycnosus nosydeHUs  CnekTporpaMmbl — (TUN  OCBELLEHMA  LLenn
cnekTporpada, LIMpUHA LWenu crekTporpaga, pasmepbl Kpartepa, Tun-
(hOTONNACTUHKKN, NPUMEHEHUE 3aLLMTHONO WHEPTHOrO0 rasa) [AOSIXKHbI
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COOTBETCTBOBaTb YKa3aHHbIM B HOpMaTVIBHO-TeXHVIHECKOVI DOKYMEH-

Taluu Ha NpOAYKT.
CnekTpbl CHUMAOT Ha OfHOW (HOTOMMACTMHKE B OAMHAKOBLIX YC-

NIOBUSAX HE MeHee Tpex pas.

5. OBPABOTKA PE3YJIbTATOB

$OTONNACTUHKY CO CHATBIMW CMEKTPaMu MNPOSBAAKOT, NPOMbIBAOT
BOJOW, (PUKCUPYIOT, CHOBAa MPOMBbIBAIOT B MPOTOYHON BOAE W BbICYLUU-
BalOT Ha Bo3gyxe. Cyxyt ()O0TONNaCTUHKY NOCNe MPOCMOTPa Ha CMeKT-
ponpoekTope (HOTOMETPUPYIOT HA MHKPOAEHCHTOMETPE, MONb3YACh /10-
rapuMMUecKor LUKanoin 1 u3mepss NO MNOAXOAALLEN CTYNeHW Tpex-
CTYNeH4aToro ocnabmTens MOYepHeHVe aHaMTUYECKUX NUHUA  onpe-
fensemoro anemeHTa (S.,+$) u cocegHero ¢oHa (S¢). Mpu atom wuc-

NONb3YOT CNeAyHOLLME AIUHbI BOJH:

Al ., . 308,22 um Si . . . 288,16 Hm
Ba . . . . 45540 Hwm Mg . . . . 280,27 Hwm;
Be .. . . 23186 H™m 279,55 HMm
Cd . 325,25 Hm Mo .. . 317,03 Hm
Mn .. . . 27948 Hm Ni .. . 305,08 Hwv
Cn .. . 327,10 Hwm; Sn , . . 286,33 HMm;
324,7! Hm 284.00 HM
\Y/ . 318,54 Hm Pb .. . 28331 Hm
Bi . .. 306,77 Hm Ag .. . 328.07 Hwm
<J3 .. . . 294,36 H™m Sr .. . 430,50 Hm
Fe .. 302,06 HM; Ti . 323,45 Hwm;
248.33 HM 308,80 Hm
In . 325,61 Hm Cr . . . . .283,56 Hwm;
Ca .. . 422,67 Hwm; 425,43 Hm
317,99 Hm Au . . . 267,60 Hm
Co . . . . 345,35 Hwm;
252,14 Hm

[ onycKaeTcs MPUMEHEHWe APYrMX aHanUTUYeCKUX SIMHWUA yKa3aH-
HbIX 3/71EMEHTOB, OOECMeYMBatoLLMX HEoOXOAVMMYI YyBCTBMTENbHOCTb.

Haxogat cpegHee apudMeTMyeckoe pasHOCTeld noyvepHeHUii AS—
=Sn+—Sb Ans Kaxpgoi npumecu B KOHUEHTpaTax M obpasuax cpas-
HeHus. CTpOAT rpagyvpoBOYHbIA FpaduK 418 KaKAOro onpefenseMo-
ro afemMeHTa MO CpefHMM 3HauveHuam [Scp: Ha ocu abcumcce OTKNa-
[bIBAIOT NOrapuMbl KOHLEHTpauuy npumecu Ans obpasuoB  cpasBHe-
Hua (Ig c¢), Ha ocnm opfAMHAT — pasHOCTb MOYEpHeHMs Ans 06pasuoB
cpaBHeHusi (AScp).

Mo rpafynpoBOYHbLIM rpadukamM HaxoAsT MaccoBble LOAW MpuMe-
ceii B KOHUEHTpaTax aHanmsvmpyemoit npobbl (C»,, ) M KOHLEHTpa-
TaxX KOHTPO/bHOM Npo6bI )e
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MaccoByto font0 Kaxaoin npumecn (X) B MpOLEHTax B aHanusu-
PYEMOM BELLECTBE BbIYUCASAKOT MO hopmyne
Y oT(CKIN Cuw,-)
T, >
roe T ~ — Macca HaBecKM KOHLeHTpaTa aHanv3umpyemoldi npobbl, T;
CKin — maccoBasi [oNs MPUMECU B KOHLEHTpaTe aHaju3vpyemoit
npo6bl, HangeHHas no rpagyvpoBOYHOMY rpaduky, %;
Cna — maccoBasd [ONIi  NPUMECH B KOHLEHTpaTe KOHTPO/IbHOM
npo6bl, HalfeHHas MO rPagyvpoBOYHOMY Fpaduky, %;
T| — Macca HaBeCKM aHanM3nMpyemoro BeLLlecTBa, I
[onyckaemyto CyMMapHyt MOrpPeLHoCTb  OnpejeneHus u gony-
CKaeMble PACXOXJEHUS MeXAy pesynbTaTtamy napaanesibHbiX Onpe-
[leNeHnii  ycTaHaBNMBalOT B HOPMATMBHO TEXHWUYECKOW JOKYMEHTaLum

Ha MpogyKT
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NH®OPMALMOHHBLIE JAHHBLIE

PA3PABEOTAH M BHECEH MWHMCTEPCTBOM XMMUYECKOM MPOMbI-
LneHHoctn CCCP

NCIMONHUTENN

=

. B. ['pA3HOB (PYKBOAHTE/b TeMbl), KaHA4. XuMm Hayk; T. . MaHo-
Ba, KaHA. XMM. HayK; B. 3. KpacunblyK, KaH4. xum Hayk; H. M. Hu-
KoHOBa, H. . ®Pepoceesa.

2. YTBEP)XXJEH W BBEJEH B [JEVICTBME MocTaHoBneHnem [o-
cygapcTBeHHoro kKomuteta CCCP no ctaHgapTam ot 24.12.87 Ne 5012

BBELEH BIEPBbIE
4. CtaHgapT cootBeTcTBYeT CT C3B 5772—386.

5. CCbIJ/IOYHbLIE HOPMATMBHO TEXHNYECKME OOKYMEH-
Tbl

w

O6mMMMLLIM HT/, v* koropa* fave. aosimos Houep Ny|KT«, MOmYHKT™
[OCT 42»—76
[OCT 17775
FOCT 1770-74
[OCT 3773—72
IOCT 4160—74
FOCT 4212-76
[OCT 4221-76
OCT 6(709-72
TOCTW 125—81
[OCT 14261—77
rOCT 18300-72
[OCT 19627-74
OCT 22516-77
OCT 23463-79
"OCT 26664—83
TOCT 2599183
TOCT 27025-86
"OCT 27068-86
FOCT 27565-87
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