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MocTtaHoBneHnem [ocyfapCTaekHOro KomuteTa CCCP no craHgaptam oT 20 masa

1985 r. M* 1415 cpok AeicTBUSI yCTaHOBEH
c 01.07.86

4o 01.07.96

Hecob6nogeHve ctaHaapta Npecrefyercs no 3akoHy

HacToswuniA cTaHfapT ycTaHaBnivBaeT — nonsporpaguyeckuii (npu
maccoBoii fone onosa oT 0,002 go 0,005 %) u dnoTaynoHHO-(oTO-
meTpuueckuii (Npu MaccoBoii gone onosa ot 0,001 go 0,005 %) meTo-
Obl ONpejeneHns 00Ba B METaIIMYECKOM XPOME.

1. OBLWMWE TPEEOBAHMIA

11 Obwme TpeboBaHMs K MeTogam aHanm3a — no [OCT
13020.0—75.

1.2. NabopatopHas npo6a foMmKHa ObiTb  nmpurotosneHa B Buae{
CTPY>XKMN TOMLWMHO Hc 6onee 0,5 Mm no TOCT 23916—79.

2. MONAPOIrPAGUYECKNI METO[

21 CyuwHoCTb MeTOjga

MeToj OCHOBaH Ha NoOMMporpagupoBaHKH 0/10Ba B pacTBOpe CONs-
HOW KWCNOTbl MpU  MnoTeHuuane nuka muHyc 0,48 B oTHOCWTENbHO
pTyTHOrO aHofa. Of0BO MpefBapuUTENIbHO OTAENAOT TUOHAINAOM.

'2.2. Annapatypa, peakKTuBbl U PacTBOPbI

Monsporpadbl NepeMeHHOTOKOBbIA WM OcuMANorpaduyuecknii fio-
60ro TMna co BCEMW MPUHaANEXHOCTAMM.

bannoH ¢ aproHom, asoToM WM BOZOPOAOM, HC COfepXalinmM Kuc-
nopoga.

N3panve oduuymansHoe Mepeneuatka BocnpeweHa
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Cip. 2 TOCT 13020.1S— 85

Kucnota conaHaa no NOCT 14261—77 vam no MTOCT 3118—77 u
pasbaBneHHas 1:1.

Kucnota asotHasa no NOCT 11125—78 wnu no FOCT 4461—77.

Kucnota cepHaa no NOCT 14262—78 vnn no FOCT 4204—77 n
pas6aBneHHas 1:3 n 1:4.

Kwucnota ackop6uHosas no MOCT 4815—T76.

AmMuak BoaHbI no FOCT 3760—79.

AMMOHWIA HagcCpHOKHEAbIA no TOCT 20478—75, 25 %-HbIil pacT-
BOP.
Bopopoga nepekucs no FOCT 177—77.

Cepebpo a3oTHokmcnoe no NOCT 1277—75, 0,1 %-Hblii pacTBop.
"MapoKcHNamMuH cepHOKuMchbin no FOCT 5456—79.

CnmMpT 3TWNOBLIA peKTU(NKOBaHHbIN No FOCT 5962—67.
TwvoHanwng, 1 %-Hblii CNIMPTOBOI pacTBop.

KBacubl antomokanueBble no MOCT 4329—77, 1 %-Hbrin pacTsop.
XKeneso, BOCCTaHOBNEHHOE BOJOPOAOM.

WHanKaTop yHuMBepcasbHbIi, 6ymara.

0O10BO MeTasIMYecKoe.

CTaHfapTHble pacTBOpbI 0/10Ba:

pactBop A: 0,1000 r onosa pacTBopstoT B 20 CM3 CepHO/  KWCOThbI
npu HarpeeaHuWn. PacTBOp MEPEHOCAT B MEPHYHO KONBGY BMECTUMOCTbIO
1 am3cepHoii kucnotoid (1:4), oxnaxpaawT, JONMBAKT A0 METKU 3TUM
XKe pacTBOPOM W MepemeLLMBatoT.

MaccoBas KOHUeHTpauus onosa B pacTtsope J1 paBHa 0,0001 r/cm3;

pactBop B: 10 cm5pacTBopa A MNepeHOCAT B KOGy BMECTUMOCTbHO
100 cm3 1 LONUBAIOT [0 METKM CepHO KucnoTtoin (1:4).

MaccoBas KoHLeHTpauus onosa B pacTsope b pasHa 0,00001 r/cm3.

PacTBOp roToBAT B [leHb NPUMEHEHUS.

23. lMpoBefeHne aHanunsa

231 HaBecky npobbl maccoin 1.0 r momew,aloT B Konby BMeCTu-
mocTbto 500 cm3 mpunvBatoT 50 cm5 cepHoii  kucnoTbl (1:3), konby
HaKpbIBAKOT YaCOBbIM CTEK/IOM W HarpeBaloT COAEePXMMOe KOnbbl A0
pacTBOpeHUs HaBecku. PacTBop oxnaxgatT, npunveatoT 200 cM3 BO-
Obl, Npn6aBNAOT 2 I CEPHOKMCIOr0 ruapokcunammHa n 40 cm3 cnup-
TOBOr0 pacTBopa TMOHanHAa. PacTBOpbl B KONb6e B36anTbIBalOT B Teue-
HMe 2—3 MWH. BbiNaBLuniAi TBOPOXMCTLIN 0CafloK Yepe3 24 oT(UAbTPO-
BbIBAlOT Ha PUAbTP CpedHeli NAOTHOCTU U NpombialoT 8—10 pas xo-
nogHovi Bogol. OcafloK CMbIBAtOT B K06y, rAe MPOBOAWAOCH OCaXAe-
Hue, npuanBatoT 50 CM3 a30THOIN KUCMOTbI, HarpeBaloT 40 PacTBOPeHUs
ocafika, npuanealoT 5 cM3 CepHOM KMUCMOTbI 1 BbiNapuBatoT pacTBop [0
nosiB/IEHNS NapoB CEPHOW KMcnoTbl. [Mocne 3TOro NpmbasBAsoT Mo Kan-
NAM Nepekncb BOAOPOAa A0 MOSIHOrO MPOCBETNIEHUS pacTsopa. 3aTem
K pacTBopy npunusatoT 10 cm3 a3oTHON kucnoTsl, 150—200 cm3 Bogpl,

5 cm3 asoTHokucnoro cepebpa n 20 cM3 HaCEPHOKHENOrNO0  aMMOHMS.
Pactsop kunATaAT B TeveHwe 10—15 MWH, OXnaxgjawT,  NpPUAUBAIOT
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rocT i3oi0.i$—as Cm. 3

m60—70 cm3 BOnbl, 5 CM5 antOMOKa/IeBbIX  KBacLOB M amMMuak [0
pH 8-9.

PacTBop C BbiNaBLUIMM OCaAKOM FMAPOOKUCE/ MeTan/ioB HarpesaloT
B TeYeHWe 5 MUWH, 3aTeM OT(U/IbTPOBbLIBAKOT OCALOK Ha (MNbTp cpefn-
Heil NNOTHOCTVM W MpOMbIBAIOT 4—b5 pa3 ropsyen BOAOW, unbTpaT
oTbpachIBatoT.

Ocafiok pacTBOpslOT Ha (unbTpe 10—15 cM3 pacTBopa  ropsuen
CONSAHOW KUCNOTbl. ®UNLTP  MPOMbLIBAIOT TOW XK€ CONSIHOM  KUCNOTON
nopuuammn no 2—3 cm3. PacTBOp NepeHOCAT B MepHYH0 Kooy BMeCTu-
MOCTb0 25 CM3 [40MMBAIOT O METKU PacTBOPOM COMSHOW KUCMOTbI, Me-
pemeLunBaloT 1 MepenvBaloT B CyXoil cTtakaH. lMpubasnaioT 0,3—0,5 1
aCKOP6UMHOBOIM KMCNOTbl UM >Xene3a, BOCCTAHOBJEHHONO BOAOPOLOM.
PacTBOp O0OCTaBNAOT A0 MOMHOrO  06ecuBeYMBaHUA, MEPUOANYECKN
B36anTbiBasA. Mpy NpMMeHeHUN XXenesa M30bITOK ero oT(hMNbTPOBLIBA-
I0T Ha (UALTP, COfEepPXKaliuMii HECKOMbKO KPYMUHOK MEeTaN/IMYecKoro
enesa, NpyM MPUMEHEHUN acKOPOMHOBOM KMCNOTbl — Yepe3 pacTBop B
TeyeHve 5 MWH nponyckailT aproH (asoT wam Bofopog). Pactsop ne-
pPenuBaloT B 3NEKTPONNU3ep U NONSPOrpaHPYOT NpU NoTeHuuane nuka
MUHyC 0,48 B OTHOCUTENIbHO @aHOAHON PTYTH.

2.3.2. CofiepxaHne 0N10Ba B UCMbITYEMOM pacTBOpe  ONpeAensoT
nn60 METOAOM CPaBHEHMSI CO CTaHAAPTHLIM PacTBOPOM CEPHOKMCIIOrO0
0/10Ba, IMO0 METOAOM rpPagyMpOBOYHOrO rpaduka, MM6o MeToaoM Ao-
6aBoK.

2.3.2.1. Mpn NpuMeHeHWM MeTOja  CpaBHeEHWA B 3aBMCUMOCTW OT
MaccoBOii [OAM 010Ba B MCMbITYEMOM PacTBOpPe OMpeAenstoT COOTBET-
CTBylOWMIA 00bEM CTaHAapTHOro pacTBopa b. OTo6paHHbIi  06beEM
CTaHAapPTHOrO pacTBOpa MOMeLalT B KOOy BMecTMMOCTbi0 500 cv™,
npuameatoT 50 cm3 cepHoli kucnoTel (1:3) u fanee aHann3 NPOBOASAT,
Kak ykasaHo B n. 2.3.1.

2.3.2.2. Mpn npuMeHeHUM MeToAa rpajyvMpoOBOYHOrO rpamka B
cemb K06 M3 BOCbMM BMeCTUMOCTbO 500 cM3 Kaxkgas  MoMeLLatoT
0,25; 0,6; 1.0; 2,0; 3,0; 4.0 n 5,0 cm3 cTaHgapTHOro  pacrsopa b. yTto
cooteetcTByeT 0,0000025; 0,000005; 0,00001; 0,00002; 0,00003;
0.00004 1 0,0000u5 r onosa. Bocbmasa Konba, He cogepxalias  CTaH-
[JapTHOro pacteopa b, cnyXuT ans npoBefeHWs KOHTPOJIbHOIO OnbITa
Ha cofepXaHwe onoBa B peakTuBax. B kaxgyt n3 BocbMU Konb nmpu-
nueatoT no 50 cm3 cepHol kucnoTel (1:3) W fanee aHanuM3 MPOBOAAT,
eKak yKasaHo B n. 2.3.1.

2.3.2.3. Mpu npumeHeHWn MmeTofa [06aBOK K HaBecke npobbl Ao-
6aBNAT Takoe KO/MYEeCTBO CTaHAapTHOrO pacTBopa  0/i0Ba, YTOObI
BbICOTA MWKA, MOAYYEHHOro MNpW NOASPOrpamMpoBaHKM pacTBopa npo-
6bl C [06aBKOW CTaHLApTHOrO pacTBOpa, coCTaBnAana He 6onee [ByX-
KpaTHOM BbICOTbI MWKa, MOAYYEHHOro MpU nonsporpagupoBaHnM pacT-
.BOpa npoobl.
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Ctp. 4 TOCT 13020.15—«5

[anee aHann3 npoBoaAT, Kak ykasaHo B n. 2.3.1.

24. O6paboTka pe3ynbTaToB

24.1. Maccosyto gonto onosa (X) B MpouUeHTax B 3aBUCUMOCTU OT
MeToZa OnpefeneHns ero B pacTBope npobbl  BbIYMCAAIOT MO (HOpMy-
nam:

Ana metofa cpaBHeHUs
x-Jftr-m,

roe J1— BbicOTa NUKa, MOAYYEHHOrO MPYU NOMASPOrpatHpPOBaHNM pacT-
BOpa Mpobbl, MM;
T, —Macca 0/10Ba B CTaHAapTHOM pacTBOpE, B3ATOM A1 NONAPO-
rpampoBaHus, T;
ftt—BbICOTa NUKa, MOAYYEHHOro NpU NonsporpagHpPoBaHUM CTaH-
[apTHOro pacTBopa, MM;
T — Macca HaBeckw, T.
[na metofa rpagyvMpoBOYHOro rpagumka

Xq=":100,

rae T 2— macca 0/10Ba B pacTBOpe Mpobbl, HaifgeHHas Mo rpagyvpo-
BOYHOMY rpaguKy, T;
T —wMmacca HaBeckw, T.
Lns MeToga fo6aBok

( AA@ . 100,

roe J1—BbicOTa NUKa, NOMYYEHHOro Mpu nonsporpagHpoBaHUM pacT-
BOpa Mpobbl 6e3 [06aBKM CTaHAAPTHOrO pacTBOpa, MM;
/n3— macca onoBa, f06aBNEHHONO K HaBecKe Npobbl, T;
Jl2—BbicoTa NuKa, NOMyYeHHOro npu nonsporpadHpoBaHMM pacT-
BOpa Mpobbl C 406aBKOW CTaHAApTHOrO pacTBopa, MM;
T — macca HaBeckw, T.
2.4.2. ABCONIOTHbIE AONYCKaeMble PaCX0XAEHUs pe3ynbTaToB Ma-
pannenbHbIX ONpefeneHnidA He JO/MKHbI NPEeBbILWATh 3HAYeHWI, yKa3aH-
HbIX B Tabnumue.

Maccosast /F>m 0noBa, % N&ronmoreuc aonycKteuw* puxoxmans, x
OT 0.0002 pgo 0,0005 okou. 0.0002
Cs. 0.0005 > 0.00! » 0,0005
> 0001 > 0,002 » 0,001
> 0,002 * 0.005 » 0,002.
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3. ®/I0OTALUWOHHO-®OTOMETPUYECKUI METOL

3.1 CywHoCTb MeTOfa

MeToz ocHOBaH Ha (noTauuMn KpPacHOro KOMMJEKCHOTO COefMHEHMS
onosa (IV) c ranneHHoM W3 BOAHbLIX pacTBopoB npu pH 1,4 v nocne-
AyloLeM pacTBOPeHWM ocafka B cmecu 6eH3ona wuiam Tonyona w aTu-
nosoro crnupta. On0BO NpeABapuUTeNbHO OTAENAT OT XpoMa OKuche-
HueMm nocnegHero Ao xpoma (VI) HafCEePHOKWC/bIM aMMOHUEM U OCaX-
JEHUEM TMAPOOKMCE MeTanioB aMMUaKoM.

OnNTWYeCKyto MAIOTHOCTb KOMMJ/IEKCA M3MEPSAIOT Ha CNeKTPoOTOMET-
pe npu AavHe BO/HbI 490 HM UK (HOTO3IEKTPOKONOPUMCTPC B 06/1aCTy
ceetonponyckaHuH ot 490 go 530 Hwm.

3.2. AnnapaTtypa, peakKTuUBbl KU pacTBOpHI

CneKTpoOoTOMETP UM (DOTOINIEKTPOKOSIOPUMETP.

PH-meTp.

Kucnota cepHaa no NOCT 14262—78 vnm no MOCT 4204—77, 20
N7 %-Hblil pacTBOpbI 1 pa3baBneHHas 1:3 n 14

Kucnota asotHaa no NOCT 11125—78 wnn no MOCT 4461—77.

Kucnota conaHas no MOCT 14261—77 wam no FOCT 3118—77 H
pasbaBneHHas 1:3.

Kucnota BuHHaa no MOCT 5817—77.

Kncnota ackop6unosas no FOCT 4815—76.

CMeCb KMCMOT BUHHOM M aCKOPOMHOBOW, CBEXEMPUrOTOBAEHHasA: Mo
5 r Kaxgou KucnoTebl pactBopstoT B 20—30 cM3 BOAbl, MEPEBOAAT B
MepHYI0 Konby BMecTUMOCTbIO 100 cM3 [0/MBaloT BOLOW A0 METKM 1
nepemMeLLnBaroT.

AmmMunak BogHblA no FOCT 3760—79 n pasbaBneHHbIin 1:100.

FannenH (nuporannodtanenH), 0.1 %-Hblii CIMPTOBOI  pacTBOp:
0,1 r ranfeHHa NOMeLLAOT B CTakaH BMeCTUMOCTbO 100 cm3 1 pactu-
paloT CTEKNMAHHOW Mmanoykoil ¢ 0,5 cM3 CONAHON KWUCMOTbI, 3aTeM Mpu-
nmealoT 50 cM3 3TMNOBOrO CNMpPTa M OCTaBAAKOT Ha CYTKW. 3aTeM pacT-
BOP (OMNbTPYIOT Yepe3 ObICTPOPUALTPYIOLWHI (DUILTP B MEPHYIO KO-
6y BMecTMMOCTbIO 100 CM3 MPOMbIBAOT (MALTP HECKO/bKO pas cnup-
TOM U GUNbTP oTOpackiBatoT. PacTBOp A0ONMBAKOT CNMPTOM O METKM
1 NnepemMeLLuBaloT.

CnnpT 3TUNOBbLIA PEKTUQKKOBaHHbIA no FOCT 5962—67.

Tonyon no NOCT 5789-78.

BbeH3on no FOCT 5955—75.

Mepekucs Bogopoga no MOCT 177—79.

Xeneszo (I11) cepHokmcnoe 9-sogHoe no MTOCT 9485—74, pacTBop
MaccoBOli KOHUeHTpaumeld xenesa 10 mr/cm3 50 © CepHOKMUCIONO Xe-
ne3a pacTBOpAIOT npu cnabom HarpesaHuy B 500 cm3 BOAbI, COAepKa-
Wwein 5 cM3 CepHO KWUCMOTbI, (UNLTPYIOT U pa3baBnsalOT  BOJOW [0
1 AmM3 1 nepemeLunBaloT.

Cepebpo azoTHokucnoe no MOCT 1277—75, 0,25 %-Hblii pacTBOP.
N
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AMMOHWIA  HafccpHokucnblid mo TOCT  20478—75, 25 %-HblA.
pacTBsop.

O/10BO MeTa//IMYECKOe.

CraHfapTHbIe pacTBOPbLI 0/10Ba:

pacteop A: 0,1000 r meTanniMyeckoro osnosa pactesopsatoT B 20 cvm*
CepHOM KWUCNOTbl MPWU HarpeBaHWW. PacTBOP  MEPeHOCAT B MEPHYHO-
Konby BmecTMmOCTblo 1 am3 cepHoii kucnotoid (1:4), oxnaxgawT, Ao-
NMBAIOT O METKW 3TUM >Ke PacTBOPOM W NnepemMeLLBatoT.

MaccoBas KOHLEeHTpaums onosa B pacTsope A pasHa 0,0001 r/cm*;.

pactBop b: 10 cm3 cTaHAapTHOro pactesopa A NepeHOCAT B MEPHYHO
Kon6 A 3!\)/I€‘CTI/IMOCTI;}O 100 cmM3 1 [oNMBaKOT O METKU CEPHOI KKCMo-
Ton (1:4).

MaccoBas KOHLeHTpayusi onoBa B pacteope D paBHa 0.00001 r/cm*,

33. MNpoBefeHne aHanusa

3.3.1. HaBecky npo6bl Maccoii 1,0 T moMeLwlaloT B KOHUYECKYH KOnby
BMeCTUMOCTbt0 500 cM* 1 pacTBOpstOT B 20 CM3 cepHOli  KUCNOTbI*
(1:3). Mocne pacTBOPEHMA HaBECKW PacTBOP OKMCAAKT a30THOM Kuc/o-
TO, NpUAMBalOT 2 CM3 pacTBOpa CEPHOKMCNOrO )Kefesa U Bbinapusa-
10T [0 Hayana BbleneHns NapoB CepHoOl KMcnoTbl. Conn  pacTBOPAIOT
npu HarpeeaHuu B 50 cM* BoAbl, pa3basnaT Bogol fo 300 cm3 npu-
nueatoT 25 cMm3 a30THOKMCNOro cepebpa, 100 cM3  HafCepHOKMCIOro-
aMMOHMA U OKUCASIOT XPOM MPY YMEPEHHOM HarpesaHun.  M36bITOK
Ha/fiCePHOKMCNOro aMMOHNSA paspyLuatoT KUMNAYeHHOM pacteopa. 3aTeu
NpUAMBAKOT aMMuak A0 BbinageHws ocagka 1 10 cM3 B N36bITOK, Harpe-
BalOT U OCTaBnAlT Ha 15—20 MUH B Ten/soM MecTe ANA Koarynauuu.-
ocajka, KOTOpbliA (UNLTPYHOT Yepe3 ObICTPOKALTPYIOWNA  (uUnbTp,
npomMbiBaloT 4—b5 pa3 ropsuMm pacTBopom ammuaka (1:100). dunbT-
pat oTbpacbkiBatoT. Ocafgok pacTBopsoT B 20 CM3  CEPHO  KMCOThI
(1:4), cobupas pacTBop B Konby, B KOTOpPOW MPOBOAMIOCH OCaXAEHME
rMApPoOKKMCe MeTannoB, NpuamearoT 15 cm3 a30THOKMCNIOro cepebpa,
50 cmM3 HafiCEpPHOKMCNOro aMMOHWA W MPOBOAAT OKWC/IEHWE OCTaBLue-
rocs Xpoma 1 ocaXfeHvie rmapooKuceidi MeTanfoB aMMMaKkoM, Kak yKa-
3aHO BblLLE.

Ocafok ¢ unbTpa CMbIBalOT ropsueid BOAON B Konby, rae BenocCh,
ocaXaeHue rmapookuceli mMetannoB. dunbTp o6mbiBatoT” 10 cm3 pacT-
BOpa CO/SHON KWUCNOTbl H BHOBb BOAON. [MpunuBatoT 1 cm3 nepekmcu
BOJOPOJA W BbiNapusatoT MpPU YMepeHHOM HarpesaHum o 40 cm3, 3a-
TeM OXNaXJatoT, MEepPeHOCAT B MEepPHyt0 Konby BMEeCTUMOCTbIO 50 cm3
[0NMBAOT 0 METKM BOAON M NepeMeLLmBatoT.

ANMKBOTHYIO 4acTb pacTBopa 25 cM3 MoMeLLaloT B CTakaH BMeCTu-
MocTbto 100 cm3, npunvsatoT 4 cM3 CMecu KACNOT,  nepeMewnsaroT ul
BblfepXusaoT 1—2 MmuH. 3atem npuavealoT 2 cM3 CMMPTOBOrO PacT-
BOpa rannemHa, o6bem A0BOAAT  BOAOM A0 50 cM3 1 ycTaHaBiMBatOT
pH 14 Ha pH-meTpe, npunveas pacTBop ammuaka.  Cofep>kumoe
CcTakaHa MepeHOCAT B [eNUTe/IbHYy0 BOPOHKY BMecTUMOCTbio 1C0 cm3,
HebGONbLUMM KOMIMYECTBOM BOAbI, AAOT MOCTOATb B TeyeHne 30 MUH,.

50
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-npunueatoT 10 cM3  BeH3ona WM TOMyona U BCTPSXWMBAKOT pacTBop
2 MUH.

Mocne pasgeneHns a3 BoAHyH (haly oT6packiBaloT. K opraHu-
YecKoi (hpase MpuaMBalOT 7CM3 3TWUIOBOFO ChMpTa W, NepemeLlnBas,
pacTBOPAIOT 0Caf0K BAENMTENbHON BOPOHKE. V3 AennTenbHON BOPOHKM
pacTBOp MEepPeHOCAT B MEPHYHO KONby  BMeCTUMOCTbIO 25 cM3. CTEHKM
BOPOHKN 0OMbIBAIOT 3TUNOBLIM CMMPTOM, UM XK€ A0NMBAOT KONbY [0
MEeTKM W nepeMellnBatoT. ONTUYECKYHO NIOTHOCTb M3MEPAIT Ha Crek-
TpodoTOMETPE NpY A/MHe BOMHbI 490 UM WM Ha (OTO3NEKTPOKONOPU-
*bleTpe B 061acTn cecTonponyckaHus ot 490 fo 530 Hm.

PacTBOpPOM CpaBHEHUA CMYXUT CMecb GeH30/Ma Wan Tonyona ¢ 3Tw-
.JIOBbIM CMMPTOM B COOTHOLLIEHUN 2:3.

Maccy 0/10Ba HaxofAT HO rpagynpoBOYHOMY rpaduKy nocne BblYu-
TaHWA 3HaYeHWs OMTWUYECKOlW MOTHOCTM PacTBOpa KOHTPOMbHOMO OMbiTa
M3 3HAYEHUS OMTWMYECKOM MNOTHOCTU pacTBopa MpPo6bl MM  METOAOM
*CpaBHeHNs MO CTaHAapTHbIM obpa3uaM MeTanIMyeckoro xpoma 6aus-
KUM MO COCTaBYy K aHanu3nmpyemMomy MeTan/MyeckoMy Xpomy W rpose-
[leHHbIM Yepe3 BCe CTafuu aHanusa.

3.3.2. TlocTpoeHMe rpagynpoBOYHOTNO rpadmka

B wecTb kon6  BMecTUMocTbio no 500 cm3 nomelatoT o 20 cm3
ecepHoli kucnotbl (1:3), No 5 cm3 a30THOM  KMCNOTbI M HarpesatoT. K
HarpeToMy pacTBOpY NpUAMBAKOT MO 2 CM3 pacTBopa  CEPHOKMCNOro
JKenesa. K cofepXumomy natu Konib w3 LWecT NpuvMBaroT COOTBETCT-
BeHHO 1,0: 2,0: 3,0: 4.0 n 5,0 cm3 cTtaHfapTHoro pactsopa b, uTo co-
oTtsetcTByeT 0,00001; 0,00002; 0,00003; 0,00004 n 0,00005 r onosa.

Lllectan Konba, He COAepXKalias CTaHZapTHOro pacteopa b, cny-
XWUT ONS NPOBeLeHMs KOHTPONbHOMO OMbiTa Ha COfepXaHue 0/10Ba B
peakTuBax. PacTBOpbl BbINapuBalOT 40 Hayana BblAeNeHWUs Napos cep-
HOM KncnoTbl. [anee aHanu3 BefyT, Kak ykasaHo B n. 3.3.1.

Mo Mony4YeHHbIM 3HAYEHWAM OMTUYECKUX M/IOTHOCTEN W COOTBETCT-
BYIOLLEMY HM COAEPXXaHWIO 0/10Ba CTPOAT rPajyvpoBOYHbIA rpaduK.

3.4. O6paboTKa pe3ynbTaTtoB

3.4.1. MaccoByto fonto onoBa (X) B MpoueHTax,  OnpeaeneHHyH
XeTCAOM rpafyMpoBOYHOrO rpaguka, BblMUCNAIOT MO (opmyrne

m, « 100
A— V - »
roe T, —wmacca 0/10Ba, HalileHHas no rpajgympoBOYHOMY rpaduky, T;
M — Macca HaBeCKMu, T.
3.4.2. MaccoByto ponto onosa (X|) B npoueHTax, OnpeAeneHHyto
MeTOZOM CpaBHeHUs, BbIYUCASAIOT N0 hopMye
y C(P-P,)
*1 Pr-P, -
roe C—maccoBad [ons 0n0Ba B CTaHAapTHOM o6pasue, %;
D — onTuyeckas NNOTHOCTb aHa/iM3MpyemMoro pacTsopa Metan-
NNYECKOT0 XpOMa;

a
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D ,—onTnyeckaa NJOTHOCTL pacTBopa CTaHAapTHOro obpasua;

f)t — onTnyeckas NAOTHOCTb pacTBOpa KOHTPO/LHOIO OMbITa.

3.4.3. ABCOMIOTHbIE [OMYCKAEMbIe PACXOXAEHUs Pe3ynbTaToB na
pannenbHbIX ONpeaeneHuii He AO/MKHbI MPEBbILLATb 3HAYEHWI, YKa3aH
HbIX B Tabnuue.
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WM3menenne J1 | TOCT 13020.15—85 Xpom wmeTannuyeckuit. MeTofpl onpefeneHns
*fI0Ka '

MNocTaHoBneHvem [ocygapcTeeHHoro komuteta CCCP no ctaHpgaptam ot 15.10.85
14 3087 cpok fi«efieHUs YCTaHOBNEH
c 010787

Ha 0610XKe W nepsoii CTpaHmu,e nod o603HaueHWeM cTaHfapTa ykasaTb 0603-
HauveHue: <CT C3B 5281—385).

BBOAHYIO uYacTb W3N0XUTb B «CBON pejakuum: «HacToAwmin cTaHAapT ycTaHas-
nuBaeT nonsiporpaduyeckuii (Npu maccosoil gate onosa ot 0,0002 go 0.006 %), dne-
1aLHOHHO-(hOTOMETPUYECKNIA C ianneliHoM 1 (OTOMETpPUYECKUiA ¢ (eHUNHAYOPOHOM
(Mpn maccosoit fgone onosa oT 0,001 go 0,005%) meToAbl OMpedeneHns onosa a
MeTaNIM4eckom Xpome

CTaHpapT nonHoctblo cooteetcTByeT CT COB 5281—85»

MyHKT 2 1 nocne cnoB «pTYTHOrO aHofa» AOMNOMHWUTbL CMOBAMMU: «UAW HACILLEH-
HOTO KaJioOMefibHOro 3/1eKTPOAaY.

MyHKT 2.2. 3ameHWTb cnosa: «)Xenes3o, BOCCTaHOBMEHHOE BOAOPOAOM» Ha «Xe-
Nne30 MeTas/IMYyeckoe, HC cojepxallee 0/1080»;

L0NoNHUTL ab3auamu (nocne NATHAALATOro):

«Megb (111 cepHokucnas 5-BOAHas nmo NOCT 4165—78, pactsop 10 r/gmh

Hatpuii xnopuctblii no FOCT 4233—77»;

3aMeHuUTb cebinky: TOCT 11125—78 Ha TOCT 11125—84;

ncknounTb cebliky: TOCT 4815-76,

MyHkT 2.3.1. TMepBblii ab3aly nocne cNoB «2 T CEPHOKUCNOrO TUApOKCMIaMUUa»
[L,O0NONHUTL cnoBamu: «I CcM* pacTBOpa CEPHOKUCOW Meau»;

nocnefHuii a6sal, M3NOXWTb B HOBOW pedakuun: «OcafoK pacTBOPAIOT Ha (QUAbT-
pe 10—15 cm3 pactBopa ropsiyeil CONAHOW KWCNOTbl. PUNLTP MPOMbIBAIOT TOW e
QOAHOA KACTIOTOM Mopuusmu no 2—3 cm3».

Pasgen 2 pononHWTb NyHkTamum — 2.3.1.1 2.3.1 2: *2.3 1.1. Mpu nonsporpadk-
pPOBaHUX OTHOCWUTENILHOrO PTYTHOrO aHOfa PacTBOP MEPEHOCAT B MEPHYyl KONby BMe-
CcTUMOCTbIO 25 CM’, [ONMBAOT [0 METKM PacTBOPOM CONSHOW KUCMOTbI, MepemeLlyBa-
10T W nepenuBaldT B cTakaH. [pu6aBnsoT 0,1—0.2 r ackop6WHOBOW KMCNOTbl  UAM
MeTaNM4Yeckoro >enesa. PacTBOp OCTaBnAlOT [0 NasHOro obecLBeynBaHWA, Mepuo-
andecku B3banTbiBas. [pyu NpUMeHeHWM Xenesa, M30ObITOK ero OTPUALTPOBbLIBAKOT Ha
(UNbTP, COAepXalinin HEeCKONbKO KPYMWHOK MeTan/Myeckoro >kenesa, Npu npumeHe-
HWW acKOpO6WHOBOM KMCNOTbl — Yepe3 pacTBOP B TeueHWe 5 MUH MPOMYCKaloT aproH
(asoT unm Bogopoa). PacTBOop mepenuBaloT B MexTpon«fep u nogaporpadupyroT npk
noTeHuuane nuka oT MUHyC 0.48 B OTHOCWUTENbHO aHOAHOW PTYTU.

2.3.1.2. Mpu BonaporpakpoBaMnMH  OTHOCUTENIbHO HACBILEHHOTO KanoMenbHOro
3/1IeKTpO/la PacTBOp MEPEHOCAT B MepHYI KaTby BMECTUMOCTbIO 25 cM’, npubasnsatoT
0,2 r X710pUCTOro HaTpuA, nepeMellnBaloT A0 ero pacTBOPEHWs, AOMMBAIOT [0 METKU
pacTBOPOM CONSHOM KUCNOTbl M MepeMelinBalOT. PacTBOp NepeHOCAT B CTakaH W mpo-
nycKaloT uepe3 Hero B TeyeHWe 5 MWH aproH (a3oT, BOAOPOJ), MEPEHOCAT B 31eKTPO-
nmsep n nogaporpaupyoT npu noteHunane nuka mMuHyc 0.48 B OTHOCUTENbHO Ka-
JIOMENIbHOTO 3/1eKTPO/ax».

MyHKT 2.3.2. 3ameHnTb cnoso: «CopepxaHue» Ha «MaccoBylo [faTio»,

MyHKT 3.2. TpeTuit ab3al, M3N0XWTb B HOBOW pefakuum: «Kucnota cepHas oco-
60l unctoTbl no FOCT 14262—78 unn no FOCT 4204—77 n pas6aBneHHas 1:3 H
1:4».

nATbIli a63al, AOMOAHWTL CNOBAMMW: «W PacTBOP C MONAPHOW  KOHLEHTpaumei
<42 monb/gML»;

nocne cnoe «PacTBop A0/MMBAIOT CAMPTOM A0 METKM W MepeMelluBaloT» [OMON-
HWUTb ab3auamun: «lpu Heo6XOAMMOCTM PacTBOP ranaCvHa OYMLIAIOT: B AeNUTENbHYI0
BOPOHKY BMECTMMOCTbIO 2 AM3 npunameatoT 250 cm3 pacTBopa  X/IOPUCTOrO Kanus.
323 cM’ pacTBopa CONSHON KWCNOTbl, 0.2 Monb/aM™*. 427 cM’ BOAbl W MNepeMeLluBatoT.
3aTeM B [enuTenbHylo BOPOHKY BnuBatoT 100 cm3 pacTBopa rannemHa u 80 cm5 6eH-

(MpogomkeHre cMm. c. 6-T)
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nosia. CMecb BCTPAXMBAIOT B TeueHue 6 MuH. OpraHuyeckyto a3y, Cogepxalyyto npo-
LYKTbl OKWCNEHUs -rannenHa. otbpacbiBatoT. K pactBopy BHOBb npunausaioT 80 cm
6eH3ona ¥ BCTpAXuBalOT. OpraHuWyeckyto (asy oTOpacbiBalOT. DKCTpakuuio ¢ 6eHso-
nom noBTOPAT [0 obecuBeynBaHNA GeH301bLHOrO 3KcTpakTa. BogHyto dasy, cogep-
Xawy 1 rfan» rannenHa. nepenuBaldT B CKNAHKY B XPaHAT B TEMHOM MecTe He

A ° ICKanHiTknopuceThlii 2-Boaublii no TOCT 4161—77, pacTBOpP C MOJSPHOW KOHLE*-.

*N-aaMCHUTbL ccbiikn; FOCT 11125—78 Ha FOCT 11125—84, FOCT 177—79 Ha
rocT 177-77. * ~ " . , _
MyHKT 3.3.1, TpeTnit a63ay. 3amMeHUTb CnoBa: «3aTem MNPUAMBAKOT 2 CM3 CNUPTO-
BOr0O pacTsopa ranncuua» Ha «3aTtem nNpuanBatoT 2 CM» CNUPTOBOrO pacTsopa W
20 cm» BOAHOrO pactsopa (OYWLLEHHOr0) rannenHa». ]
CTaHfapT AOMNOMHUTL pa3genom — 4: o e m e

«4. ®OTOMETPUYECKNI METOS

41 CywHoCTb MeTOAa

MeToa oCHOBaH Ma 06pa3oBaHWM OpaHXeBO-KPAaCHOTO KOMMIEKCHOrO COeABHEMsL
onoBa (V) ¢ (beHmncbnyopOHOM CTa6MI‘IM3MpyeMOFO XenaTMHoM B pacTBope cep-
«OW KMCNOTbI C .MONAPHOI KOHLeHTpauuein 0,5—0,65 Monb/am™*.

ONTUYeCKyl0 MNIOTHOCTb KOMMeKca W3MepsloT,Ha CMekTpooToMeTpe Npu ANunHe
BOMHbI 510 MM uAM HOTOMEKTPOKONOpUKeTpe B obnactu cectonponyckanms .07 480
f0 530 HM. Or MewawwWmnx 31emMeHTOB 0/10BO OTAENAT TUOMANULOM B MPUCYTCTBEH
KOnneKkTopa — MeAu C NocnefylolnmM oCaxfeHWeM TUAPOKCUA0B MeTannoB ablMKa-
KOM'4.2.AnnapaTypa, peakTUBbLl K pacTBOpPbI

CnekTpothoTOMETP UM (HOro3neKTPoKoopuMeTp co Bcemu [P "

Kwucnota cepueii oco6oii umctotsl no FOCT 14262—78 wnm no FOCT 4204—77 ]
pasbasneHHas 1:1, 1:3, 1:4 n 1:50. ' rnr ™

KucnoTa..a30THas 0Co6Oi 4ncToTbl no FOCT 1 125—84 BaH BO FOCT 4461 7
« paspasnenmvas 1: - *

Kucnota aCKop6V|HOBaﬂ pacTBop 50 r/gm», cse)KenpmromBﬂ‘HHbm

AmMMMaK BofHbI no FOCT 3760-79 k pas6aBneHHbl 1:50.

Megb (Il) cepHokucnas 5 BogHasa no, FTOCT 4165—78, meteop 10 r/gm 1

CnupT 3TUNOBBIV PEKTUPNKOBAHHbIA TexHn4ecknii no FOCT 18300—72.

TKOHaumng. cnupTtoBoii pacTesop 10 r/igm». , , . "

[] Bogogoga nepekucb no MOCT 10029—76.

Cepebpo a3oTHokucnoe no FOCT 1277-7-75. pactBop 1 r/am .

- AMMoOHUIA Hagcepuokkenmii no TOCT 20478—75. CBEXeNPUrOTOBNEHHbI pacTBop

Xeneszo (l11)-CepHokucnoe 9 BogHoe no FOCT 948$—74. pacTtBop HO-6/am».

FngpasuH cepHokucnblii no TOCT 5841-74. CcBeXenpuroTOBNEHHbI pacTBoOp
20 Mgm”

’?'(HHMVI mapraHuosokucablii no FTOCT 20490—75. pacteop 10 r/gm*.

XenatnH no FOCT 2305*—7& CBeXenpuroToBAeHHbIA pacTBop 10 r/gm».

NHaukaTopHas 6ymara- KoHro. * 1

ViHgnKatop yHuBepcanbHblii, Gymara.

3(uUp 3TMNOBbIN YKCYCHOW KUCAOTBI.

tDeHmntbnqopOM cnvipToBoi pacTtop 0.3 r/,qM» 0031 theasandnyoBoHa pacTBo-
pAlOT na BofsHOW 6akc B 20-30 cm» Tensjoro cnupra, cogepxauwero 1 cm» cepao™
mwK-noTbl (1:1) H oxnaxparT. [lepeHOCAT B MepHyl Konby BmecTUMOCTbio 100 cm .
[ONUBAIOT CNUPTOM [0 METKM H MepeMewnsaoT. XpaHAT B TeMNoM MecTe.

Mpun HeobxoanmocTH heaM(IYOpPOH NepeKpUCranniooBbIBatOT:

2 1 (eHundnyopona nomewiatoT B KOHWYECKYID KONGy BMecTUMOCTblo 25U cMm,
npunusaloT 50 cm» ampa. 15 cM» CepHOI KWCAOTbI W TWaTeNbHO MepemelunBaioT. He
oxnaxpgas, K pactsopy npunusatoT 150 cM* BoAbl. BbinaBwuii ocafok “puUNbLrpoBbl
BalOT MOZA BakKyyMOM Ha MAOTHbIA (UAbTP, MOMELEHHbI B. BOPOHKY BloxHepa, He-

(MpopomKeHHr cMm. c. €5)
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% = S 3»--=nu W *n «r

CTaHfapTHbIe pacTBOpbl 0/10Ba

@aw " T a O0rotPaC7s°Pa A ogepxut 0.000! r onosa. TM€pemelussatoT-
ctumocn/lo J5° WM cTaHgapTHOro pactsopa A MepeHoCUT B MEPHYIO KONOY MNMe-
cAMOCTb0 100 CM 1 gonuBalOT [O MeTKM pacTBOPOM cepHoiW kucnotbl (1 41

nepel £ £ £SL m PHPa b QOPK T 000001 r o108aCT ac A 4,roTossT

42. TlpoBefjeHne aHanusa

<™«yjsa rss?

TERANE P35 MUK, B2 BetnAl 3LTR05 MR B1AR 0 £ BEFRIP2 4 0 BT AR REBT T
(hMNbTP CpeAHell NNOTHOCTM U NPOMbIBAOT 8 -1 0 pa3 XonofHoii Bogok P *
satoT 10 ~_Cc«Br N ul*Ko/ey ” KOF%)OA "PoKamnocna ocaxaeHne. GuUnbLTp, 06MblI-

5 ¢  roPs,lero pactBopa a3oTHOW KWCMOTbI, 3aTeM  ropsueii BOAOW nNpu-
2 25 7? anTe«“?Hll BAbl  cogepxumomy ka3bbl [punusatoT 50 cw» a3oTHOW

u "N* A A E
RaAsR GepHal KMEASTY. B bpewn Ciadners AxHB HEBIRPRALHR LA SRARAET
nepeknucb BOAOPOAa A0 MONHOFO MPOCBETNEHWS pacTBopa. 3aTeM K pacT-
BOpy npunusatoT 10 cm3 a30THO kucnoTbl. 150-200 cm3 Boabl. 5 cM* PacTBopa asoT-
HOXHenoro cepe6pa. 20 cmM3 MafCCPHOKHCNOTO aMMOHWUU W PacTBOpP KWUMATAT BleveHue
O - 15 MHKU. PactBop ocaxpgatoT Ao 60-70X. npunusaioT 2 cm3 paCtnoPa ceon”
P%%%BB -tl:— ci(caﬁ-lkomavggrmfé(nﬂngyTo%Tbg BQ-IT% n%lf\nse %gTTebHé) lIITelflfe' WéaTl%Di% %ﬂar%? '

oa3 OC&,EH/?K HA QJI/II'Ing ?J) Hell MI0THOCTU H MpOMbiBalOT 5—6
pa3 ropsunm pacTBopom ammuaka. PuabTpaT OTBPachIBAKOT.

Ocaflok Ha (MnbTpe pacTBOPSOT B 5 cM3 ropsueii cepHoi kucnotel (1:3) B Kon-
] - K ™ . " ®unbTp NP°ubIBA*°T 4-5 p%s ropsyei cepHoii K1 * 33
(F50). cobupas nNpombiBHbIe BOAW B Ty XXe Konby Konby, B KOTOPOW BENOCb OCaX-

OCHOBHOMY (hunbTpaty. O6bem pa@fB7op%oﬁ%gwbbﬁbw@%'onﬁé%)o EuRRVICOBANRAIOT K

HWN ne*; UPL *acconoft 1®% onoBa « « 0 0.003 % pacTBOp NEpeHOCAT B Mep-
6> BMeCTHM<" 10 100 cm3 pfonuBatOT BOAOW [0 MerxH. nepemelivsatoT. B
Kon6y BMecTUMOCTbI0 100 cM» 0TOMpPAKOT aNMKBOTHYIO YacTb 50 cm3.

Becb noflyyeHHbin no n. 4.2.1, A ero aankBOTHYHK 4acTb, MO-
ne n A2J1/1° HeirTpanusyloT ammuakom fgo pH 4-5 (no 6ymare KoHuro).
3aTem npu nepemelunBaHUM [06aBNAOT 6 cM> cepHon kucnoTel (1:1), 4 cm3 pacTBopa

rr ~°?KJIOF0 K8wms Ycp” 5 “uH pgobasnsoT 2 QVB pacTBopa pPCKOPGMKOBOIA-

Pacin’2 ™’<£?™ Qpa )enaTkHa- 20 cM» chBTa. 5 cM» pacTBopa (hcunungayopoHs
PacTBop nepenuBaloT B MepHY Konby BmecTumocTbio 100 cm», — A0OBOAAT 0bbem

pacTBopa BOJOW A0 METKW U MepemeLlnBatoT.
Yepes MM naM*psAloT ONTUYECKYIO MAOTHOCTb Ba CNeKTpo(oToMeTpe npu
oT 480 fo 530 nm° HM HT' <070’ nekTpOKO/INpk““e7Pc B 06n1acTu CBETOMPO.MYCKaHHA

PacTBOPOM CpaBHEHUs eNyXsAr CrnpT.

(Mpogon>kenne cm. ¢ G6)

3 3ak 2812 65
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Maccy onosa HaxofAT MO rpagynpoBo4HOMY rpatuky Mocne BblYUTaHWUS -3Haue-
HUA ONTWYeCKOW MAOTHOCTW pacTBOpa KOHTPO/MLHOrO OMbiTa H3 3HAYEHWS OMTUYECKO
MAOTHOCTM pacTBopa nNpobbl WM METOAOM CpaBHEHUA CO CTaHAapTHbIM 06pasLom
MeTa/lIM4eckoro Xpoma, npoBefeHHbIM Yepe3 BeCb X0f aHanmsa.

4.2.3. TlocTpOeHWe rpafynpoBOYHOTO .-pacdimka

B wectb n3 cemn konb BmMecTumocTblo 500 cm* mpuamsaroT 0.5; 1.0; 1,5; 2,0;
2,5 H 3,0 cm» cTaHgapTHoro pacteopa B, uto coortseTcTByerT 0,000005; 0,00001;
0,000015; 0,00002; 0,000025 n 0.00003 r onosa. B cemb Kon6 mpunusaloT no 40 cm*
cepHoii kucnoTbl (1:3), Konbbl HakpblBalOT 4acoBbIM CTEKNOM H HarpeBaloT, He Bbl-
napusas. . '

PacTBop cefjbmMoOii KONGbl, HC COAepXaliunii CTaHAapPTHOro pacTBopa 0/10Ba, CAy-
KUT ANA NPOBefeHMA KOHTPO/SbHOrO OMbiTa MNPU MOCTPOEHUM [PajynpoBOYHOIO rpa-
huka.

PacTBopbl oxnaxgatoT, npuavsatioT no 100 cm» BoAbl, No 100 cm* pacTBopa cep-
HOKWUCMIOTO TMApasuHa, no | cM» pacTBopa CepHOKWCNOW Meaum H no 40 cM* pacTBopa
TWoHanupa. flanee aHanu3 NPoBOAAT KakK yKasaHo B nn. 4.2.1 n 4.2.2.

Mo nofyyeHHbIM 3HAYeHWAM OMNTUYECKOW MAOTHOCTU PacTBOPOB W COOTBETCTBYIO-
WM HW COAEpXKaHWAM 0/10Ba CTPOSAT rpagyynpoBOYHbIN rpadmk.

43. O6pab6boTKa pe3ynbTaToB

4,3.1. MaccoByto gonto onosa (X) N NpoueHTax, ONpefeneHHY METOAOM Fpajgy-
MPOBOYHOIO rpauKa, BbIYMCAAOT MO Popmyne

rae Nn — macca 0/10Ba, HaiijeHHas No rpagynpoBOYHOMY rpaduky, T;

m — macca HaBeCcku Npobbl WAKM Kacca, COOTBETCTBYHOLLAA alWKBOTHOA YacTs
pacTBopa npobbl, T.

43.2. MaccoByt fonto onosa (X,) 0 NpoLeHTax, onpefeneHHyd MeTo4oM Cpas-
HEeHUs, BbIYNCAAIOT NO thopmyne

y _ c(o0-e«)
n, -0, ¢
roe C — maccoBas 40N 010Ba B CTAaHZAPTHOM 06pasue, %;
- D — onTuyeckas MNOTHOCTb aHaM3MPYeMOro PacTBopa MeTa/IMYeckoro Xpoma;

D| — onTuyeckas NNOTHOCTb pacTBOpa CTaHAAPTHOTO 06pasLa;

Di — onTuyeckas NAOTHOCTb PacTBOPa KOHTPONLHOTO OMbITA.

4.33. AGBCONMIOTHbIE PACXOXAEHUS Pe3ynbTaToB napansefbHbiX OnpefeneHuii
LO/DKHbI MPeBbILIATL 4ONYCKAEMbIX 3HAUEHUMN, YKa3aHHbIX B TabnuLe».

(MYC JA 1 1987 r.)
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